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WETLANDS LOSSES / .V THE ('VITED STATES

PREFACE
eW tlands are disappearing at a rapid rate . Although measures
are actively being sought to stem wetland losses and restore
wetland acreage, the rate of wetland conversion over the years

has been dramatic .
This is the first of two reports to Congress on the status of wetland

resources in the United States . This report, a one-time effort, focuses on
documenting historical wetland losses that occurred from colonial times
through the 1980's . It is a compilation of existing data from a variety of
sources . The second report will update the information contained in
S7ATUS MID TRENDS OF WF.IZANDs AND DEEP WATER HABITATS IN 777E CONTFJL iJzvous
UNnFD STATES . The study effort for the second report will generate new
information based on a statistical analysis of wetland changes from the
1970's to the 1980's . The status and trends report will be updated every ten
years as required by the Emergency Wetlands Resources Act of 1986 .

This report is the product of the Fish and Wildlife Service, National
Wetlands Inventory. Special appreciation is extended to Constance
Harriman, Assistant Secretary, Fish and Wildlife and Parks ; John Turner,
Director, Fish and Wildlife Service; Maryanne Bach, Chief, Office of Program
Analysis ; and Bill O. Wilen, Project Leader, National Wetlands Inventory.
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WETLANDS LGSSES IN THE UNITED STATES

EXECUTIVE SUMMARY

In 1989, the Congress directed the Secretary of the Interior to assess
the estimated total number of wetland acres as of the 1780's and the
1980's in the areas that now comprise each state . Congress also required

an assessment of the estimated percentage of loss of wetlands in each state
during this 200-year timespan . This report has been prepared to fulfill
those requirements .

In compiling the information in this report, an attempt has been made
to present the most reliable data on wetland acreage . Information has
been taken from a variety of sources and different types of data sets to
generate these acreage estimates . The user is encouraged to refer to the
source materials presented documenting acreage estimates for the time-
frames for each state .

At the time of Colonial America, the area that now constitutes the 50
United States contained an estimated 392 million acres of wetlands. Of
this total, 221 million acres were located in the lower 48 states . Another
170 million acres occurred in Alaska . Hawaii contained an estimated 59,000
acres .

Over a period of 200 years, the lower 48 states lost an estimated 53
percent of their original wetlands . Alaska has lost a fraction of one percent
while Hawaii has lost an estimated 12 percent of its original wetland areas .
On average, this means that the lower 48 states have lost over 60 acres of
wetlands for every hour between the 1780's and the 1980's .

The data presented in this report indicate that 22 states have lost 50 per-
cent or more of their original wetlands . California has lost the largest per-
centage of original wetlands within the state (91%) . Florida has lost the
most acreage (9.3 million acres) . The data presented in this report should
be interpreted in context. The estimated percent of wetlands loss for an indi-
vidual state must be examined in context to the total estimated surface
acreage of the state, the 1780's total estimated wetland acreage of the state,
and the current 1980's estimated wetland acreage . For instance, the State
of California has a total surface area of approximately 101 million acres
and it is estimated that. in the 1780's California had 5 million acres of wet-
lands, or approximately 5 percent of California's total acreage was consid-
ered wetlands . It is now estimated that California has less than 500,000
wetland acres remaining . This estimate represents a wetlands loss of 91
percent of the 1780's estimated acreage, but also means that currently less
than one-half of 1 percent of California's total acreage is wetlands .

Wetland acreage data, by state, has been tabulated for the 200-year
timespan .
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WETLANDS LOSSES IN THE UNITED STATES

INTRODUCTION
hroughout the United States, a wide variety of wetland types exist

ranging from permafrost underlain wetlands in Alaska to tropical rain
forests in Hawaii to riparian wetlands in the and southwest . Although

wetlands occur in every state in the Nation, they vary in size, shape, and type
because of differing climate, vegetation, soils, and hydrologic conditions .

Since the time of Colonial America, wetlands have been regarded as a
hindrance to productive land use . Swamplands, bogs, sloughs, and other
wetland areas were considered wastelands to be drained, filled, or manip-
ulated to "produce" other than natural services or commodities .) Recently
we have begun to recognize that wetlands are vital areas that constitute a
productive and invaluable public resource . Wetlands are important for pro-
viding fish and wildlife habitats ; for maintaining ground water supplies
and water quality; for protecting shorelines from erosion ; for storing flood-
waters and trapping sediments that can pollute waterways ; and for modi-
fying climatic changes .

Because the values of wetlands and their overall environmental impor-
tance have been only recently recognized, the United States has a 200-
year history of wetland conversion . Collectively, wetland losses have
diminished. the quality of our natural resource base to the point where we
must carefully balance our economic, social, and environmental goals . The
issue of how much wetland acreage has been lost in the United States has
led to heated debates about limiting alteration of natural resources . 2
Overstatements or misrepresentations of the remaining wetland acreage are
usually the result of emotional arguments rather than factual data . This
report and other forthcoming reports prepared by the Department of the
Interior will provide the needed information on the acreage status of our
Nation's wetlands .
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FOCUS OF THE REPORT

Section 401 (a) of the Emergency Wetlands
Resources Act of 1986 [16 U .S.C . 3931(a)]
was amended by section 18 of the North

American Wetlands Conservation Act of 1989
(PL. 101-233) . The amendment requires the
following :

(A) an assessment of the estimated total num-
ber of acres of wetland habitat as of the
1780's in the areas that now comprise each
state; and

(B) an assessment of the estimated total num-
ber of acres of wetlands in each state as of
the 1980's, and the percentage of loss of
wet lands in each state between 1780's and
the 1980's .

WETLANDS LOSSES IN THE UNITED STATES
W
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The information presented in this report ful-
fills those requirements . Data on acres of wetland
habitat as of the 1780's, total number of acres of
wetlands in each state as of the 1980's, and the
percent of wetlands lost have been estimated.
This information is in a tabular format to give a
factual, quantitative measure of the acreage losses
sustained during the 200-year timeframe .

ESTIMATING
WETLAND LOSSES

It is difficult to make accurate estimates of wet-
land acreage during colonial times . Two problems
make it difficult to utilize original acreage surveys
or land use reports : (1) Quantitative information
on wetlands is not available from early engineer-

FIGURE 1: GEOGRAPHICAL CONFIGURATION OF COLONIAL AMERICA IN 1775
(Adaptedfrom Stoll 19703)
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FIGURE 2 : STATE BOUNDARIES AND TERRITORIAL EXPANSION CIRCA 1790
(Adapted from Stoll 1971]3)
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ing or reconnaissance survey reports . In many
instances these reports contain narrative descrip-
tions of landscapes only ; (2) Political boundaries
and in some instances, geographical boundaries
have changed dramatically since the 1780's . Six of
the thirteen original colonies do not occupy the
same land area now as states that they once did as
colonies .3 In several instances, these changes are
significant, resulting in large land blocks shifting
between states or forming new states (refer to
Figures 1 and 2) .

In the 1780's, the present boundaries of the
Nation as we know it today were composed of
states, state-claimed areas, organized and unorga-
nized territories, and foreign lands . For these rea-
sons historical acreage estimates are based only
partially on colonial or state historical records . In
addition, land use records tracing conversion of
lands by use categories, drainage statistics, and
information on the extent of hydric soils (drained
and undrained), in combination with historical
wetland acreage data, have been used to estimate
the original wetland acreage for each state
(refer to Table 1) .

Data on existing (1980's) wetland acreage also
must be interpreted with caution. For some states,
the wetlands have been mapped for the entire
state by the National Wetlands Inventory, and
acreage summary reports are available detailing
the extent of wetlands. However, for those states
where wetlands are not completely mapped or
where acreage summaries are not yet compiled,
an accurate accounting of wetland acreage is not
always available . For some states, there are con-
flicting data sets reflecting inconsistencies in
inventory terminologies or techniques, inadequate
inventory data, or simply outdated information . In
several cases, published documentation on the
extent of wetlands amounts to little more than
speculation . In these instances, an effort was made
to assess the validity of the information and recon-
cile acreage statistics with the best national or
regional data sets available to determine statewide
totals .

Additionally, the current status of wetlands in
the United States is constantly changing . It is esti-
mated that, on average, over 60 acres of wetlands
have been lost every hour in the lower 48 states



during this 200-year timespan . While some state
and Federal agencies are attempting to restore
wetlands in certain parts of the country restora-
tion falls far short of this loss rate . In all instances,
data sources for state estimates have been
referenced .

SUMMARY OF FINDINGS
1780'S - 1980'S

The land area that now comprises the United
States originally contained almost 392 million
acres of wetlands (221 million acres in the lower
48 states) . Historical estimates of wetland distri-
bution by state indicate that 21 states possessed
three million acres or more of wetlands .

Considerable change in wetland distribution
and abundance has taken place since the I -780's
(refer to Figures 3 and 4) . In the conterminous
United States, an estimated 104 million acres of
wetlands remained as of the 1980's . This amounts
to a 53-percent loss from the original acreage
total. The 50-state total indicates that an estimated
274 million acres remain .

In the 1980's wetlands constitute only 5 per-
cent of the land surface in the lower 48 states ;
12 percent if Alaska and Hawaii are included . The
State of Alaska has the vast majority of wetland
acres. An estimated 170 million acres are believed
to exist in Alaska alone . This represents approxi-
mately 45 percent of the State's total surface area .

X ETLA :VDS LOSSES Ix THE 1 KITED STATES
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Among the lower 48 states, Florida, Louisiana,
Minnesota, and Texas are the 4 states with the
greatest wetland acreage . Other states with con-
siderable wetlands include Alabama, Georgia,
Maine, Michigan, Mississippi, North Carolina,
South Carolina, and Wisconsin .

The data on wetlands lost during this 200-year
timespan indicate that the State of Alaska has lost
the lowest percentage of its original wetland
acreage (estimated less than 1% loss) . The states
of Hawaii, New Hampshire, and Rhode Island
have lost the fewest wetland acres overall, 7,000,
20,000 and 38,000 acres respectively. However,
this amounts to a 12-percent loss of wetlands
statewide for Hawaii, 9 percent loss for New
Hampshire, and a 37-percent loss for Rhode

Island .
Ten states Arkansas, California, Connecticut,

Illinois, Indiana, Iowa, Kentucky, Maryland, Missouri,
and Ohio-have lost 70 percent or more of their
original wetland acreage. Overall, the data indi-
cate that 22 states have lost 50 percent or more of
their original wetland areas . The state with the
highest percent loss of wetlands is California (an
estimated 91 percent loss from the 1780's to the
1980's) . Florida has lost approximately 9.3 million
acres of wetlands during this 200-year timespan .

With the exception of Alaska, New Hampshire,
and Hawaii, no state has lost less than 20 percent
of its original wetland acreage .



TABLE 1 : WETLAND LOSSES
IN THE UNITED STATES
1780'S TO 1980'S
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NOTE : Surface area - There are some discrepancies between the total surface area of states . These differences are probably due to shifting river channels forming state borders . The area
given is that presented by the U .S . Geological Survey, National Atlas of the United States, 19 10 .

Wetland distribution and changes vary dramatically within states dependent on both geographical and /or land use patterns .
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TABLE 2
ORIGINAL WETLAND ACREAGE ESTIMATES
Comparison of Various Data Sets

Aquatic suborder soils
(hydric) Soil Taxonomy, 1975

USDA Economic Research Service=

USDA Economic Research Service, 1987
(agricultural drainage plus remaining
wetlands)

This study (Table on Wetland Losses
in the United Stales))

F'gwc-11 -~ th

	

t'i'll

	

, ..,u :u, Idunotin'I,, . .eAl'i-,

CORRELATION WITH
OTHER DATA SETS

There appears to be close agreement between the
data tabulated in this report and other data from
sources that have been used to estimate original
or existing wetland acreage . The total wetland
acreage reported here for the 1980's is compara-
ble with the findings of Frayer et al .72 given the sta-
tistical range of variability. (Frayer et al . estimated
99 million acres existed as of the mid-1970's in the
conterminous U .S . : 6.4%) . Because the tech-
niques for determining acreage totals for the vari-
ous estimates are very different, it is useful to
draw comparisons to other national data sets on
wetlands .

ESTIMATES OF ORIGINAL
WETLAND ACREAGE

Estimates of original wetland acreage have been
made by a variety of researchers and agencies
(refer to Table 2) . There are four sources that

ss stated .

have produced viable acreage information that
can be used to approximate wetlands as they
existed at the time of settlement in the lower 48
states. In 1954, Roe and Ayres73 conducted an
analysis of land already drained and potential land
drainage needed to put the maximum area into
agricultural production . They estimated that an
area of 215 million acres or 24 percent of all
potential agricultural land in the lower 48 states
would require drainage for optimum crop pro-
duction. This figure has been used as an original
wetlands estimate in several national reports . 74,75,76

Hydric soils data have also been used in some
instances to approximate wetland acreage . Hydric
soils are those soils described by the Soil Conser -
vation Service that are saturated, flooded, or
ponded long enough during the growing season
to develop anaerobic conditions in the upper
part. Under normal circumstances, these soils
support wetland vegetation and can be used as an
indicator of wetlands .77 The National Technical
Committee for Hydric Soils has developed criteria
to identify hydric soil series and has produced a
list of soils within the United States that are
hydric. The publication SoLL TaxoNomY7s lists soil

8

Millions

	

Percent
of Acres

	

Difference
(this study)

109 drained
104 remaining

213Total



acreage estimates for the United States . Because
soil characteristics change slowly, even following
drainage, summation of the soil acreages indica-
tive of wetland conditions should approximate
the wetland acreage that existed at the time of set-
tlement. Summing the acreage estimates of soils
with aquic suborders* results in a total for the
lower 48 states of 211 million acres . There are an
additional 165 million acres of soils with aquic
suborders in Alaska . (refer to Table 2)

The U .S. Department of Agriculture's
Economic Research Service79 has also estimated
original wetland acreages for the lower 48 states .
Their estimate was based upon land in drainage in
1950, plus the maximum of inventoried wetlands
based upon the U .S. Fish and Wildlife Service's
wetland trends study72 or the U.S. Department of
Agriculture's national resources inventory,80
whichever was greater. The estimated total of
original wetlands in the lower 48 states using this

WETLANDS LOSSES IN THE UNITED STATES

FIGURE 5 : EXTENT AND LOCATION OF ARTIFICIALLY DRAINED AGRICULTURAL
LAND IN THE UNITED STATES, 1985
(Courtes) , of US. Department ofA;riculture Economic Research Service.) Frayer et al . estimated that 87 percent
of the wetland losses from the mid-1950's to the mid-1970's were due to agricultural conversion . 72

*Aquatic suborder soils, as defined by Soil Taxonomy, are those soils that have a reducing regime that is virtually free of dissolved oxygen because the soil is
saturated by ground water or by water of the capillary fringe .

9

method was 217 million acres .
The final data set that is comparable on a

national basis was also produced by the U .S .
Department of Agriculture's Economic Research
Service . It details farm drainage trends in the
United States . 81 Because a very high percentage
of wetland losses has been due to agricultural
conversion, 72 these data may be used to approxi-
mate the percentage of wetland area lost to agri-
cultural drainage over time . By adding drainage
figures to estimated existing wetland acreage, this
method indicates that a total of 213 million acres
once existed in the conterminous 48 states . It is
interesting to note that three of the national data
sets hinge on estimates of agricultural drainage .
This is not unreasonable given that the vast major-
ity of wetland losses have been due to agricultural
conversion. Figure 5 illustrates the extent and
location of artificially drained agricultural land in
the United States .
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NATIONAL STATUS SUMMARY

Tt

he national decline in wetlands from the 1780's to the
1980's is dramatic . Losses in particular regions of the coun-
ry are even more startling. For example, the mid-western

farm belt states of Illinois, Indiana, Iowa, Michigan, Minnesota,
Ohio, and Wisconsin account for over 36 million acres of wet-
lands lost since the country was settled . This amounts to rough-
ly one third of all wetlands lost in the history of our Nation . Alaska
stands alone as the only state where wetland resources have not
been substantially reduced .

Incomplete baseline data on the wetlands in the Nation pre-
vent an accurate appraisal of the "health" of these remaining
resources. However, population growth and distribution and
agricultural development greatly affect land use patterns that
impact wetlands . As evidenced by the data presented in this
report, hundreds of thousands of acres have been drained annu-
ally, despite increased efforts to conserve wetlands through state
and Federal legislation .

Our Nation continually faces the challenge of identifying and
reconciling physical and environmental limits with the develop-
ment of its natural resources . To meet the demand for resource
development, the United States develops laws, regulations, and
policies to increase the benefits of development while attempting
to protect fish and wildlife, environmental quality, and socioe-
conomic resource values . The stimulus for development of such
protective measures is provided by insights regarding environ-
mental trends. While some trends are very subtle, these data on
the Nation's wetlands loss provide a clear indication that con-
tinued loss will jeopardize a valuable resource. Over a 200-year
timespan, wetland acreage has diminished to the point where
environmental and even socio-economic benefits (i .e ., ground
water supply and water quality, shoreline erosion, floodwater
storage and trapping of sediments, and climatic changes) are now
seriously threatened .



WETLANDS LOSSES IN THE I'N/TED STATES

1 1

REFERENCES
I Mitsch, W .J . and J .G . Gosselink . 1986 . WETLANDS . 15 Frayer, W .E ., D.D . Peters and H .R . Pywell . 1989 .

2

Van Nostrand Reinhold Company, Inc . New York . 537 pp .

HOR ITZ, EL. 1978. . OUR NATION'S WETLANDS - AN

WETLANDS OF THE CALIFORNIA CENTRAL VALLEY STATUS
AND TRENDS. U .S . Fish and Wildlife Service . Portland, OR .
28 pp .

INTER-AGENCY TASK FORCE REPORT
Council on Environmental Quality . Washington, D .C . 70 pp . 16 D. Peters . Regional Wetlands Coordinator, U .S . Fish and

3 Stoll, G H . 1970 . Territorial growth (Map) .
Wildlife Service . Portland, OR . Personal communication,
1990 .

Hammond Inc. 1967. rev . by U .S . Geological Survey,
National Atlas of the United States of America . p . 137 . 17 C . Elliott . Regional Wetlands Coordinator, U .S . Fish and

4 U .S . Department of the Interior, Geological Survey. 1970 .
Wildlife Service . Denver, CO. Personal communication,
1990 .

THE NATIONAL ATLAS OF THE UNITED STATES
OF AMERICA . Washington, D .C . 417 pp. 18 Colorado Division of Parks and Outdoor Recreation .

5 Strickland, J .C and C . Hayden . 1988 . ALABAMA STATEWIDE
1987 . Statewide comprehensive outdoor recreation plan -
wetlands amendment . Denver, CO . 13 pp .

COMPREHENSIVE OUTDOOR RECREATION PLAN
Alabama Dept . of Economic and Community Affairs ; and 19 R.W. Tiner, Regional Wetlands Coordinator, U .S . Fish and

6

Alabama Dept .of Conservation and Natural Resources .
Montgomery. 30 pp .

J .V . Hall . Regional Wetlands Coordinator, U .S . Fish and 20

Wildlife Service . Newton Corner, MA . Personal
communication, 1990 .

Tiner, R .W . Jr. 1985 . WETLANDS OFDELAWARE. U .S . Fish
Wildlife Service . Anchorage . Personal communication,
1990 .

and Wildlife Service and Delaware Dept . of Natural
Resources and Environmental Control . Newton Corner, MA

7 Alaska Department of Natural Resources. 1987 .
and Dover, DE respectively. 77 pp .

AlaskaWetlands Addendum to the statewide 21 Florida Department of Natural Resources . 1988 . Wetlands

8

comprehensive outdoor recreation plan . Division of
Parks and Outdoor Recreation, Anchorage . p. 7 .

Hall, J .V . 1988 . Resource assessment - Alaska Region .

in Florida . An addendum to Florida's comprehensive
outdoor recreation plan . Division of Recreation
and Parks . 91 pp .

National wetlands priority conservation plan . U .S . 22 Shaw, S .P . and C .G . Fredine . 1956 . WETLANDS OF THE

9

Department of the Interior, Fish and Wildlife Service .
Anchorage. 11 pp .

Unpublished data (1989) . U .S . Dept . of Agriculture, 23

UNITED STATES. U .S . Department of the Interior, Fish
and Wildlife Service . Washington, D .C . Circular 39 . 67 pp .

Tschinkel, V .J . 1984 . Ecosystems of Surface Waters .

10

Economic Research Service . Washington, D .C .

Unpublished data (1983) . Dept . of Interior, U .S . Fish

In WATER RESOURCES ATLAS OF FLORIDA. E .A . Fernald and
D .J . Patton eds . Florida Resources and Environmental
Analysis Center, Institute of Science and Public Affairs,

and Wildlife Service, National Wetlands Inventory .
St. Petersburg, FL .

24

Florida State Univ . Tallahassee . 291 pp .

National Wetlands Inventory (In manuscript) .
11 Acreage estimate derived from source (10) in com- WETLAND TRENDS IN FLORIDA. U.S. Fish and Wildlife

bination with drainage figures presented by Pavelis,
G.A. 1987 . Economic survey of farm drainage .
In FARM DRAINAGE IN THE UNITED STATES, 25

Service, St . Petersburg, FL .

Kundell, J .E . and S .W. Woolf . 1986 . GEORGIA WETLANDS

12

U .S . Department of Agriculture, Economic Research
Service, Washington, D .C . pp . 110-136 .

Hefner, J .M. and J .D. Brown . 1984 . Wetland trends in the 26

TRENDS AND POLICY OPTIONS. Carl Vinson Institute
of Government, Univ . of Georgia . Athens . 112 pp .

A. Yuen . Biologist, U .S . Fish and Wildlife Service .

13

southeastern United States . WETLANDS. Vol . 4, pp . 1-11 .

California Department of Parks and Recreation, 1988 . 27

Honolulu, HI . Personal communication, 1990 .

Illinois Department of Conservation . 1988. A FIELD GUIDE

14

California Wetlands . Sacramento 38 pp .

Dennis, N.B ., M .L. Marcus, and H. Hill . 1984 . 28

TO THE WETLANDS OF ILLINOIS . Springfield, IL . 244 pp .

M . Hubbell . Illinois Department of Conservation, Division
Status and trends of California wetlands . A report to
the California Assembly Resources Subcommittee .
125 pp .

of Planning and Information . Springfield, IL .
Personal communication, 1990 .



12

WETLANDS LOScES IN THE UNITED STATES

29 Indiana Department of Natural Resources. 1988 . 42 Acreage derived by combining existing wetland acreage

30

WETLANDS - INDIANA'S ENDANGERED NATURAL
RESOURCE Division of Outdoor Recreation . 19 pp.

D. Hudak. Field Supervisor, U .S . Fish and Wildlife Service .

(source 9) with drainage data presented by Pavelis, G .A.
1987 . Economic survey of farm drainage . In FARM
DRAINAGE IN THE UNITEDSTATES. U . S .D .A . :, Economic
Research Service . Washington, D .C . pp . 110-136.

Bloomington, IN . Personal communication (based on
National Wetlands Inventory map data for IN), 1990. 43 Wright, J .O . 1907 . SWAMP AND OVERFLOWED LANDS IN

31 R.A. Bishop . Wildlife Bureau, Iowa Department of Natural
TILE UNITED STATES. U .S . Department of Agriculture,
Office of Experiment Stations - Circular 76. Washington, D .C .

Resources . Des Moines, IA. Personal communication .
1990 . 44 U.S . Department of Agriculture, Soil Conservation

32 Iowa Natural Heritage Foundation . 1988 . Iowa's Prairie
Service . 1982 . National resources inventory . Washington,
D.C .

Pothole Joint Venture. Iowa Natural Heritage . Fall, 1988.
p . 24 . 45 Acreage estimates made by totaling existing acreage (45)

33 Bishop, R .A . 1981 . Iowa's Wetlands . PROC. IOWA A(:AD. SCI.
in combination with land in drainage (Source 9) to
approximate original wetland acreage .

88(1) : 11-16 .
46 State of Nevada . 1988 . Nevada's Wetlands - an element of

34 Kentucky Soil and Water Conservation Commission . recreation in Nevada, 1987 Statewide Comprehensive
1982 . KIENTUCKYSOIL AND WATER CONSERVATION
PROGRAM. Part 1 . Overview and appraisal of soil and
water resources . Division of Conservation, KY Natural
Resources and Environmental Protection Cabinet, 47

Outdoor Recreation Plan . 78 pp .

K.N Kettenring. New Hampshire Department of

35

Frankfort, KY .

Kentucky Department of Local Government . 1987 .

Environmental Services, Wetlands Board . Concord, NH .
Personal communication, 1990.

Wetlands . An addendum to the 1984 assessment and
policy plan for outdoor recreation . Commonwealth of KY . 48 Tiner, R.W., Jr . 1985 . WETLANDS OF NEWJERSEI'.
57 pp . U .S . Fish and Wildlife Service . Newton Corner, MA . 117 pp .

36 National Wetlands Inventory . (In draft) WETLAND 49 New York State Office of Parks, Recreation and Historic

37

TRENDS IN THE SOUTHEASTERN UNITED STATES .
U.S . Fish and Wildlife Service. Atlanta, GA.

Tiner, R.W. Jr . and P .L.M. Veneman . 1987 . HYDRIC SOILS 50

Preservation . 1988 . Wetlands Protection in New York
State . 15 pp .

Soil Conservation Service . Unpublished data . Acreage of

38

OF NEW ENGLAND . University of Massachusetts
Cooperative Extension . Amherst, MA . 27 pp .

Widoff, Lissa . 1988 . MAINP WFTLANDS CONSERVATION

wet soils (drained and undrained) for North Dakota .
Assembled for the N.D . sensitive wildlife species and
habitat workshop . 1981 .

PRIORITY PLAN. Maine Bureau of Parks and Recreation, 51 Dahl, T .E. (In manuscript) . STATUS OF PRAIRIE POTHOLE

39

Maine State Planning Office and Wetlands Subcommittee,
Land and Water Resources Council . 91 pp .

Tiner, R .W . Jr . and J .T . Finn . 1986 . STATUS AND RECENT

WETLANDS IN THE UNITED STATES. U.S . Fish and
Wildlife Service, National Wetlands Inventory .
St . Petersburg, FL .

TRENDS OF WETLANDS IN FIVE MID-ATLANTIC S-IATES . 52 K. Baker . Ohio Department of Natural Resources,
U .S . Fish and Wildlife Service and U .S . Environmental
Protection Agency . Newton Comer, MA and Philadelphia,
PA respectively . 40 pp .

53

Division of Water. Columbus, OH . Personal
communication . 1990.

Brabander, J .J ., R .E . Master, and RM . Short . 1985 .
40 Michigan Department of Natural Resources . 1988 . BOTTOMLAND HARDWOODS OF EASTERN OKIAHOMA .

41

Michigan's 1987-88 Recreation Action Program .
Recreation Division . E . Lansing, MI . 72 pp .

University of Minnesota . 1981 . Thematic Map : Available 54

USDI, Fish and Wildlife Service and Oklahoma Dept .
Wildlife Conservation . 147 pp .

Stinnett, D .P ., R.W. Smith, and S.W. Conrady . 1987 .
wetlands for Bioenergy purposes. Center for Urban and
Regional Affairs . St . Paul, MN .

RIPARIAN AREAS OF WESTERN OKLAHOMA USDI,
Fish and Wildlife Service and Oklahoma Dept . Wildlife
Conservation . 79 pp .



13

WETLANDS LOSSES IN TILE I'A'ITED STATES

55 Oklahoma Tourism and Recreation Department . 1987. 70 Wisconsin Department of Natural Resources . No date.

56

Oklahoma statewide comprehensive outdoor recreation
plan . 184 pp .

Pennsylvania Department of Environmental Resources

Wisconsin Wetlands Priority Plan - an addendum to :
Wisconsin's 1986-91 statewide comprehensive outdoor
recreation plan . 22 pp .

and Pennsylvania Department of Community Affairs . 71 Wyoming Game and Fish Department . 1987 . Wetlands

57

1988 . Pennsylvania's recreation plan 1986-1990 Wetlands
addendum . 48 pp .

Adapted from Rector, D .D . 1981 . SOIL SURVE7 .OF RHODE 72

Component - 1985 Wyoming state comprehensive
outdoor recreation plan . 30 pp .

Frayer, W.E ., T .J . Monahan, D .C . Bowden, and F.A .

58

ISLAND . U.S .D.A . Soil Conservation Service, West Warwick,
RI . 200 pp .

Tiner, R.W . Jr . 1989 . WETLANDS OF RHODE /SLAND. U .S .

Graybil l . 1983 . STATUS AND TRENDS OF WETLANDS AND
DEEPWATER HABITATS IN THE CONTERMINOUS UNITED
STATES, 1950'S TO /970'S . Colorado State University,
Ft . Collins . 31 pp .

Fish and Wildlife Service . Newton Corner, MA . 71 pp .
73 Roe, H . B . and Q .C . Ayres . 1954, ENGINEERING FOR

59 Soil Conservation Service . Unpublished data . Hydric soil AGRICULTURAL DRAINAGE . McGraw-Hill Book Co ., New

60

acreages by county for the State of South Dakota . 1988 .

Frye, R .G. 1987 . Bottomland hardwoods - current supply, 74

York. 501 pp .

Office of Technology Assessment . 1984 . WETLANDS
status, habitat quality and future impacts from reservoirs .
In INTERAGENCY WORKSHOP ON THE STATUSAND
ECOLOGYOF BOTTOMLAND HARDWOODS IN TEXAS .
Texas Parks Wildlife Dept ., Austin, 1X . 75

THEIR USE AND REGULATION . OTA-0-206 U .S . Congress .
Washington, D .C . 208 pp .

Tiner, R .W . Jr. 1984 . WETLANDS OF THE UNITED STATES :

61 Texas Parks and Wildlife Department . 1988 . The Texas
CURRENT STATUS AND RECENT TRENDS. U .S . Fish and
Wildlife Service, National Wetlands Inventory .

Wetlands plan - addendum to the 1985 Texas outdoor
recreation plan . 35 pp .

76

Washington, D.C . 59 pp .

Feierabend, J .S . and J .M. Zelazny. 1987 . STATUS REPORT
62 Original wetland estimates based on existing acreage plus ON OUR NATION'S WETLANDS . National Wildlife

63

land in agricultural drainage as indicated by (9) .

Jensen, Clair F . 1974 . EVALUATION OF EXISTING WETLAND 77

Federation . Washington, D .C . 46 pp.

Federal Interagency Committee for Wetland Delineation .

64

HABITAT /N UTAH. Utah Dept . of Natural Resources,
Division of Wildlife Resources . Pub . No . 74-17 .

Utah Division of Parks and Recreation and Utah

1989 . FEDERAL MANUAL FOR IDENTIFYING AND
DEIJNEATINGJURISDICTIONAL WETLANDS. U .S. Army
Corps of Engineers, U .S . Environmental Protection Agency,
U.S . Fish and Wildlife Service, and U .S .D .A. Soil

Department of Natural Resources . 1988 . UTAH'S
WETLANDS: AN IMPORTANT OUTDOOR RECREATION
RESOURCE -41 pp .

78

Conservation Service, Washington, D .C . Cooperative
technical publication . 76 pp .

U .S . Department of Agriculture, Soil Survey Staff . 1975 .
65 Parsons, J . 1989 . 1988 VERIIONTRECREAT/ONPLAN - SOIL TAXONOMY A BASIC SYSTEM OF SOIL CLASSIFICA-

66

WETLANDS COMPONENT Vermont Department of Forests,
Parks and Recreation . 43 pp .

Commonwealth of Virginia . 1988 . THE VIRGINIA

TION FOR MAKING AND INTERPRETING SOIL SURVEY S.
U.S . Dept of Agriculture, Soil Conservation Service,
Washington,D .C . 754 pp .

OUTDOORS PLAN- WETLANDS . Virginia Department of 79 U.S . Department of Agriculture, Economic Research

67

Conservation and Recreation, Division of Planning and
Recreational Resources . pp . 156-168 .

Peters, D .D . 1990 . WETLANDS ANDDEEPWATERHABITATS 80

Service. (unpublished) Wetland Priority Analysis -
lower 48 states . (1989) . Washington, D .C .

U .S . Department of Agriculture and Iowa State

68

IN THE STATE OF WASHINGTON. U .S . Fish and Wildlife
Service, National Wetlands Inventory . Portland, OR. 8 pp

West Virginia Department of Natural Resources . 1988 .

University Statistical Laboratory . 1984 National
Resources Inventory -A guide for users of 1982 NRI
data files . Washington, D .C .

WEST VIRGINIA WETLANDS CONSERVA7IONPLAN . Wildlife 81 U .S .Depattment of Agriculture, Economic Research

69

Resources Division . pp . c/2-c/22 .

Johnson, C.D . 1976 . WETLAND USE/N WISCONSIN.

Service (G .A . Pavelis ed .) 1987 . ARMDRAINAGEINTHE
UNITED STATES: HISTORY, STATUS AND PROSPECTS .
Miscellaneous Publication No . 1455 . Washington, D .C .

HISTORICAL_ PERSPECTIVE AND PRESENT PICTURE . 170 pp .
Wisconsin Department of Natural Resources . Madison,
W1. 48 pp .


	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17

