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Technical Aspects of Wetlands 

History of Wetlands in the Conterminous 
United States 
By Thomas E. Dahl 1 and Gregory J. Al lord 2 

At the time of European settlement in the early 
1600's, the area that was to become the conterminous 
United States had approximately 22 1 million acres of 
wetlands. About 103 rni ll ion acres remai ned as of the 
mid-1980's (Dahl and Johnson, 199 1). Six States lost 
85 percent or more of their original wetland acreage
twenty-two lost 50 percent or more (Dahl , 1990) (fig. 
2). Even today, all of the effects of these losses mi ght 
not be fully rea lized. 

Historical events, technological innovations, and 
values of society sometimes had destructive effects 
on wetlands. By examining the historical backdrop of 
why things happened, when they happened, and the 
consequences of what happened, society can better 
apprec iate the importance of wet lands in water-re
source issues . Society' views about wetlands have 
changed con iderably-especia lly in the last half 
century. Interes t in the preservation of wetlands has 
increased a the value of wetlands to society has be
come more full y understood. From a cultural stand
point, it is interesting to understand how changes in 
opinions and values came about , and what effects 
the e changes had on wetland resources. From an eco
logical perspective, it is important to understand how 
the loss of wetl ands affec ts fis h, wild li fe , and the 
environment as a whole. 

I I I 
I I I 

500 KI LOMETERS 

EARLY 1600'S TO 1800-COlONIAl 
SETTLEMENT 

Wetl and drainage began with permanent settle
ment of Colonial America. Throughout the 1600's and 
1700's, colonization was encouraged by European 
monarchs to establi sh foo tholds in orth America. 
The effects of this colonization on the landscape be
came obvious in the early to mid-1700's . 

Much of our knowledge of early wetlands comes 
from maps and other documents that survived over 
time. The origins of settle rs influenced both where 
peop le settled and how they mapped and used natu
ral resources. Few records exist because the original 
English, French, and Spanish settlements were estab
lished before the land was surveyed. Settlements in 
the North tended to be clustered, whereas communi
ties in the South were more widely scattered because 
of the predominance of agriculture. Many different 
land surveying systems resulted in an incomplete 
patchwork of ownership that ultimately caused many 
legal problems due to boundary errors and overlap
ping claims (Garrett, 1988). It was not until 1785 that 
the Land Ordinance Act established the United States 
Pub lic Land Survey, which requ ired survey ing and 
partiti oning of land prior to settlement. Although not 

Figure 2. States with notable wet land loss, 1780's to mid-1980's. (Source: Modified from Dahl, 7990n.)mm 

, U.S. Fish and Wildlife Service. 
, U.S. Geological Survey. 
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The original extent of wetland acreage and the effect of widespread dra inage is evident in 
Washington County, N.C. Originally, wetlands covered over 186,000 acres or about 85 
percent of the land area of Washington Cou nty. Large-sca le dra inage began as ea rl y as 1788 
with the construction of a canal 6 miles long and 20 feet wide to dra in the wet lands north and 
east of Phelps Lake (Washingto n Cou nty Histo rica l Society, 1979). A system of cross d itches 
leadi ng into the main canal was des igned to drain up to 100,000 acres of wetlands so that ri ce 
and corn could be grown (Tant, 1981). Today, about 34 percent of Washington County's 
original wet land acreage remains in scatte red tracts. 
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Figure 3. Extent of wet lands in Washington County, N. c., circa 1780 (left ) and 1990 (ri ght). (Source: U.S. Fish 
and Wildlife Service, Status and Trends, unpub. data, 1994.) 

Technical advances 
facilitated wetland 

conversIOn. 

established to prov ide in fo rm ati on on natural re
sources, surveys do provide some information about 
the distribution and location of wetlands. 

During the 1700's, wetl ands were regarded as 
swampy lands that bred di seases, restricted overland 
travel , impeded the production offood and fiber, and 
generally were not useful for fro nti er survival. Set
tlers, commercial interests, and governments agreed 
that wetlands presented obstacles to development, and 
that wetlands should be eliminated and the land re
c laimed for other purposes. Most pioneers viewed 
natural resources from wetlands as things to be used 
without limit (Tebeau, 1980). The most productive 
tracts of land in ferti le ri ver valleys in parts of Vir
g ini a had been c laimed and occupied before 1700. 
The resulting shortage of choice land stimulated colo-

nists to move south to the rich bottom lands 
a long the Chowan River and Albemarle 
Sound of North Caro li na on the fl at Atlan-
tic coasta l plain. Initia lly, sett lements con
sisted primarily of shelters and subsistence 
farms on small tracts of land . To extend the 
productive value of available land, wetlands 
on these small tracts were drained by small 
hand-dug ditches. During the mid- to late 
1700's, as the popu lation grew, land clear
ing and farming for profit began to affect 
larger tracts of land ; many coastal plain wet
lands were converted to farmland (fig. 3) . 
Once drained, these areas provided produc
tive agric ultural lands for grow in g cash 

Oil -powered dredge di gging a 
30-foot-wide ditch to drain 
wetl ands near Ca rro ll , Iowa. 
(Photograph courtesy of National 
Archives, 8-0 -22 14-2570.) 

crops. 
Widespread wet land drainage was most 

prevalent in the southern colonies. In 1754, 
South Carolina authorized the drainage of 
Cacaw Swamp for agricultural use (Beau
champ, 1987). Similarly, areas of the Great 
Dismal Swamp in Virginia and North Caro-

lina were surveyed in 1763 so that land cou ld be re
c laimed for water transpOltati on routes. Farming on 
large pl antations was common practice in the South 
and necessitated some dra in age or manipulation of 
wetlands . 

By the 1780's, immigrants had sett led along the 
fertile ri ver va ll eys of the Northeast and as far south 
as present-day Georgia. Wetlands in these river val 
leys suffered losses with this settlement (fig. 4). Small 
towns and farms were estab li shed in the valleys along 
the rivers of Massachusetts, Connecticut, New York, 
and Pennsylvania. Settlement ex tended to the valleys 
beyond the Appalachian Mountains in Virginia and 
followed the major rivers inl and through the Caroli
nas by 1800. 

Figure 4. States with notable wetland loss, 
earl y 1600's to 1800. 

1800 TO 1860-WESTWARD 
EXPANSION 

The period between 1800 and 1860 was a time 
of growth in the United States. During these decades, 
numerous land acquisitions- the Loui siana Purchase 
( 1803); Florida and eastern Louisiana ceded by Spain 
(18 19); annexation of Texas ( 1845); the Oregon Com-
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in the Midwest (Ross, 1956). These inno
vations ultimately took a toll on wetl ands 
as more land was drained, cleared, and 
plowed for farming . 

Wetl and drainage co nti nued. In the 
Midwest, the drainage of the Lake Erie 
marshes of Michigan and Ohio probably 
started about 1836. Cotton and tobacco 
farming continued to flourish in the South
ern States and precipitated the additional 
drainage of thousands of acres of wetlands 
for conversion to cropland. 

Figure 5. Major United States land acq ui sitions between 1800 
and 1860. (Source: U.S. Geologica l Survey, 1970.) 

Wetlands also were being modifi ed in 
other ways. The Horicon Marsh in Wiscon
sin was dammed and flooded in 1846 for a 
transportation route and to provide com
mercial fishing. Toward the middle of the 
century, lumbering was an important in-
dustry in the Midwest, supplying wood for 
construction and fuel for stoves and fire

promise ( 1846); and land s ceded from Mex ico 
( I 848)-greatly expanded the land area of the United 
States (Garrett, 1988) (fig. 5). With thi s land expan
sion , the population grew from 7.2 million in 1810 
to 12.8 million in 1830 (U.S. Bureau of the Census, 
1832). Land speculati on increased with thi s rapid 
growth and marked a period when land and resources 
seemed to be avai lable for the taking. It was a time of 
rapid inland movement of settlers westward into the 
wetland-rich areas of the Ohio and Mississ ippi River 
Vall eys (fig. 2). Large-scale conversion of wetlands 
to far mlands star ted to have a real effect on the dis
tribution and abundance of wetlands in the United 
States. Areas where notable wetland loss occurred be
tween 1800 and 1860 are shown in figure 6. 

Figure 6. States with notab le wet land loss, 
1800 to 1860. 

Technical advances throughout the 1800's greatly 
facilitated wetland convers ions. The open ing of the 
Erie Canal in 1825 provided settlers with an alterna
tive mode and route of travel from New York to the 
Great Lakes States, increasing migration of farmers 
to the Midwest. The ca nal also provided low-cost 
transportation of timber and agricultural products 
from the Nation's interior to eastern markets and sea
ports (McNal l, 1952). Another innovation, the steam
powered dredge, allowed the channelizing or clear
ing of smal l waterways at the ex pense of adj acent wet
land s. Between 18 10 and 1840 , new agricu ltural 
implements-plows, rakes, and cultivators-enabled 
settlers to break ground previously not considered for 
farming (McManis, 1964). Mechanical reapers intro
duced in the 1830's stimulated competition in , and 
furthered refi nements of, farm equipment marketed 

places . Much of the ation's timber came from the 
swamp forests of Ohio, Indiana, and Illinois, which 
typically contained a mix of birch, ash, elm, oak, cot
tonwood, poplar, maple, basswood, and hickory. 

In 1849, Congress passed the first of the Swamp 
Land Acts, which granted all swamp and overflow 
lands in Loui siana to the State for reclamation . In 
1850, the Act was made applicable to 12 other States, 
and in 1860, it was extended to include lands in two 
additional States (Shaw and Fredine, 1956) (table I ). 
Although most States did not begin immediate large
scale reclamation projects, this legislation clearly set 
the tone that the Federal Government promoted wet
land drainage and reclamation for sett lement and de
velopment. This tone pervaded policy and land-use 
trends for the next century. 

1860 TO 1900- AGRICULTURE MOVES 
WEST 

The American Civil War (1861-65) affected wet
lands because traversing swamps and marshes with 
heavy equipment presented major logi stical problems 
for both armies. The design, engineering, and con
struction of transportation and communication net
works were stimulated. Attention became foc used on 
the development of routes around, through , or over 
water bodies and wetlands, and on productio n of ac
curate maps (fig. 7). These maps provided an early 
glimpse of some of the Nation's wetl ands. 

After the war, the ation's attent ion focused on 
westward ex pansion and settlement. Rail roads were 
important in the initial development of transportation 
routes. The railroads not only opened new lands, in
cluding wetlands, to development, but the railroad in
dustry also was a direct consumer of wetland forest 
products. In the 1860's, more than 30,000 miles of 
railroad track existed in the United States (Stover, 
1961 ). The railroads of Ohio consumed I million 
cords of wood annually just for fuel (Gordon, 1969). 
The additional quantity of wood used for ties is not 
known . From 1859 to 1885, intense timber cutting 
and land clearing eliminated many of Ohio's wetlands, 
including the Black Swamp (fig. 8). 

The Black Swamp was in the northwestern cor
ner of Ohio and was a barrier to travel and settlement. 

Table 1. Acreage granted to 
the States under the 
authority of the Swamp 
Land Acts of 1849, 1850, 
and 1860 

YEAR STATE ACRES 
1849 Louisiana 9,493,456 

Alabama 441 ,289 

Arkansas 7,686,575 

California 2,192,875 

Florida 20,325,013 

Illinois 1,460,164 
1850 Indiana 1,259,231 

Iowa 1,196,392 

Michigan 5,680,310 

Mississippi 3,347,860 

Missouri 3,432,481 

Ohio 26,372 

Wisconsin 3,360,786 

Minnesota 4,706,503 
1860 

Oregon 286,108 

TOTAL 64,895.415 
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As new kinds of machinery increased the ability 
to till more land , the conversion of wetlands to farm
lands increased rapidly. Huge wheat farms, or "Bo
nanza Farms," were operating in the Dakota Territory 
(present-day orth and South Dakota) by 1875 . New 
mechanical seeders, harrowers, binders, and thresh
ers, designed specifically for wheat production, were 
used to cultivate large tracts of land for these farms 
(Knue, 1988). Many wetlands were lost as a result of 
these operations. 

Figure 7. Confederate States of America map of Southeaste rn United States with 
wetlands depi cted for strategic rather than natural resources va lue. (Source: 

Improvements in drainage technology greatly 
affected wetland losses in the East and the Midwest. 
As the use of steam power expanded, replacing hand 
labor for di gging ditches and manufacturing drainage 
tiles, the production and install ation of drainage tiles 
increased rapidly. By 1880, 1,140 factories located 
mainly in Illinois , Indiana, and Ohio manufactured 
drainage tiles that were used to drain wetlands for 
farmin g (Pavelis, 1987) . By 1882, more than 30,000 
miles of tile drains were operating in Indiana alone. 
By 1884, Ohio had 20,000 miles of public ditches de
signed to drain I I million acres of land (Wooten and 
Jones, 1955). 

Wetland convers ion in the Central Valley of Cali
fo rnia began in the mid-1800's, when farmers began 
diking and draining the flood-plain areas of the val
ley for cultivation (fig. 9). Other States had notable 
losses of wetlands between 1860 and 1900 (fig. 10). 

National Archives, Record Croup 94, Civil War Atlas, Plate CXLl II.) 

200 KILOMETERS 

I 

Thi s fo rested wetland was estimated to have been 120 
miles long and 40 miles wide, covering an area nearl y 
equal in size to Connecticut (Gordon, 1969; Ohio De
partment of Natural Resources, 1988). The swamp, 
which was an elm-ash forested wetland typi cal of the 
region, contained a variety of commercially valuable 
trees (Eyre, 1980). Nothing was left of the Black 
Swamp by the end of the nineteenth century. 

During the mid- to late 1880's, agri culture ex
panded rapidly westward along the major river sys
tems. Several regions of abundant wet lands lay di
rectly in the path ofthis expansion (Wooten and Jones, 
1955), including: 
• The prairie pothole wetlands of western Minne

sota, northern Iowa, and North and South Dakota 
• The bottom lands of Missouri and Arkansas in the 

lower Mississippi River alluvial plain 
• The delta wetlands of Mississ ippi and Loui siana 
• The gul f pl ains of Texas 

By the 1860's, settlers started to farm and drain 
the prairie pothole region . At first, onl y a modest 
number of potholes were drained. By the late 1800's, 
however, the numbers had increased significantly. 

1900 TO 1950-CHANGING 
TECHNOLOGY 

The first half of the twentieth century was a time 
of ambitious engineeri ng and drainage operations. 
Two World Wars, a rap idl y growing population , and 
industrial growth fueled the demand for land as in
dustry and agriculture propelled the United States to 
the status of a world leader. Technology was increas
ing ly importa nt in manipulati on of the Nation 's 
water resources . Two of the most notable projects that 
affected wetlands were California 's Central Valley 
Project and the lock and dam system on the Missis
sippi River. 

Although draining had begun one-half century 
earlier, wet land modification in the Central Valley 
accelerated early in the 20th century. By the 1920' s, 
about 70 percent of the origi nal wetland acreage had 
been modified by levees, drainage, and water-d iver
sion projects (Frayer and others, 1989). [n the 1930' , 

HISTORIC WETLANDS AREA DATE 
SOURCE IN ACRES DRAINED 

Black Swamp 3,072,000 1859- 1885 Ohio Dept. Nat. Res., 1988 

Pickaway Plains 4,800 1821 Gordon, 1969 

Scioto Marsh 16,000 1859, 1883 Gordon, 1969 

Other marshes, Hardin County 9,000 1860's Howe, 1900 

Hog Creek Marsh 8,000 1868--1874 Gordon, 1969 

Cranberry Marsh 1,000 Unknown Gordon, 1969 

Lake Erie Marshes 300,000 1936--1974 Bednarik, 1984 

Dougan 's Pra irie Unknown 1827 Midd leton, 1917 

TOTAL 3,410,800 

50 KILOMETERS Figure 8. Location, estimated origina l acreage, and drainage date of Ohio's 
hi storic wetl ands. 
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Originally the Centra l Va lley of Ca li forn ia 
was very different than it is now. Tulare 
Lake held water in a basin w ith a surface 
area approx imately four times the surface 
area of Lake Tahoe. Buena Vista and Kern 
Lakes also held water as runoff accumulated 
from the Sierra Nevada. The rivers and 
streams that flowed into the Central Va lley 
were l ined with bottom-land forests com-

posed of w illow, sycamore, oak, elder, 
poplar, and alder; lush stands of wet

land grasses and tul es dominated 
the va lley floors and prairies 
(Hundley, 1992). Prior to 
the mid-1800's, about 4 mi llion 
of the 13 mi llion acres that 
made up Ca lifornia's Central 
Va lley were estimated to be 
wet land. 

Figure 9. Wetlands of the Centra l Va ll ey of Ca lifornia, c irca 1820 (left) and 1990 (right). (Source: U.S. Fish and Wildlife Service, 
Status and Trends, unpub. data, 1994.) 

large-sca le flood-control projects, divers io n dams, 
and water-con trol structures were being built on the 
tributary rivers e ntering the va lley. 

Wetland modification also continued far ther east. 
Before the install ation of the lock and dam system in 
1924, the bottom lands of the Mi ssiss ippi River cor
ridor were primaril y wooded islands separated by 
deep sloughs (Green, 1984) . Hundreds of small lakes 
a nd po nd s were sca tte red thro ug hou t ex te ns ive 
wooded areas. The river channe l was subject to shift
ing sands and shall ows, and changed constantly. Lake 
and dam structures were bui lt to create a permanent 
nav igable waterway. The water depth increased be
hind each dam to create a pool that extended upstream 
to the nex t dam. The first pool was fi ll ed in 1935 and 
the sys tem was compl eted when the las t pool was 
filled in 1959. The resulting changes to the river sys
te m e liminated large water- leve l fluctuations and 
he lped stabili ze water depth and flooding. Bottom 
lands no longer dried out in summer, and former hay 
meadows and wooded areas were converted to marsh
lands surrounding the pool s. One type of wetland was 

Figure 10. States with notab le wetl and loss, 
1860 to 1900. 

exchanged for another. A lthough some poo ls of the 
Upper Mississ ippi River have problems with silt depo
sition and restricted water circulation, these "created" 
wet land areas provide habitat for fur-bearing animal s, 
waterfowl , and fi sh. 

In other parts of the country, this era was marked 
by urban a nd ag ricultural expans io n projects that 
drained both large and small wetl ands. Some o f the 
most ambiti ous projects were atte mpts to drain a nd 
cultivate Horicon Marsh in Wi sconsin in 1904; co m
merc ial timber harves ting in southern Georg ia, which 
began in 1908 as a precursor to attempts to dra in the 
Okefenokee Swamp (Trowell , 1988); and in 19 14, the 
dra ining of North Carolina 's largest natural lake, Lake 
M attamu skeet, to create farmla nd (U.S . Fi sh a nd 
Wildlife Service, undated). Early in the century, land 
developers dug drainage ditches in an attempt to drain 
a huge area for development in the vast peatl ands 
north of Red Lake, Minn . (Glaser, 1987). On Jul y 29, 
19 I 7, the Minneapolis Sunday Tribune ran a full page 
adverti sement to attract homesteaders to the Red Lake 
area-"perhaps the last of the unsettled, uncut tim
berl and in the middle of the country" (Wri ght , 1984). 
By 1930, nearly all of the prair ie wetlands in Iowa, 
th e so uthe rn counti es of Minnesota, a nd the Red 
River Valley in North Dakota and Minnesota were 
drained (Schrader, 1955). 

Attempts were underway to drain and farm large 
parts of The Everglades (a huge expanse of wet lands 
in southern Florida). By the 1930 's, more than 400 
miles of drai nage canals were a lready in place (Lord , 
1993). (See article "Wetland Resources of Fl orida" 
in the State Summaries section of thi s vol ume.) With 
the passage of the Sugar Act of 1934, additi onal wet
lands in southern Florida were dra ined and put into 
sugarcane production. Sugarcane yie lds more than 
doubled from 410,000 to 873,000 tons between 1931 
and 194 1 (Clarke, 1977) , largel y at the expense of 

Dra in age tile operali on, 
circa 1940's. Til es provide 
a conduit for Illoving water 
frolll a wetl and. (Photo
graph courtesy of U.S. 
Department of Agriculture.) 
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The Migra tory Bird 
Hunting Stamp Act 
was one of the first 

pieces of legislation 
to initia te the 

process of 
acquiring and 

restoring America's 
wetlands. 

wetland acreage. Severe flooding in southern Florida 
in the 1920's and again in the 1940's prompted the 
U.S. Army Corps of Engineers to build the Central 
and Southern Florida Project for flood control. This 
massive undertaking, which required levees, water
storage areas, channel improvements , and large 
pumps, caused additional large modification to The 
Everglades' environment (Light and Dineen, 1994). 

Mechanized farm tractors had replaced horses 
and mules for farm labor during this half century. The 
tractors could be used more effectively than animals 
for drainage operations, and the old pasture land then 
became available for improvement and production of 
additional crops. In the Midwest and the North-cen
tral States, the use of tractors probably contributed 
to the loss of millions of acres of small wetlands and 
prairie potholes. 

In the 1930's, the U.S. Government, in essence, 
provided free engineering services to farmers to drain 
wetlands; and by the 1940's, the Government shared 
the cost of drainage projects (Burwell and Sugden, 
1964). Organized drainage districts throughout the 
country coordinated efforts to remove surface water 
from wetlands (Wooten and Jones, 1955). Figure 11 
shows areas of notable wetland losses between 1900 
and 1950. 

Figure 11. States with notable wetland loss, 
1900 to 1950. 

In 1934, in stark contrast to these drainage ac
tivities , Congress passed the Migratory Bird Hunt
ing Stamp Act. Thi s Act was one of the first pieces of 
legislation to initiate the process of acquiring and re
storing America's wetlands. 

1950 TO PRESENT-CHANGING 
PRIORITIES AND VALUES 

By the 1960's, most political , financial , and in
stitutional incentives to drain or destroy wetlands 
were in place. The Federal Government encouraged 
land drainage and wetland destruction through a 
variety of legislative and policy instruments . For 
example, the Watershed Protection and Flood Pre
vention Act (1954) directly and indirectly increased 
the drainage of wetlands near flood-control projects 
(Erickson and others, 1979). The Federal Government 
directly subsidized or facilitated wetland losses 
through its many public-works projects, technical 
practices, and cost-shared drainage programs admin
istered by the U.S. Department of Agriculture 
(Erickson, 1979). Tile and open-ditch drainage were 
considered conservation practices under the Agricul
ture Conservation Program-whose policies caused 

wetland losses averag ing 550,000 acres each year 
from the mid-1950's to the mid-1970's (Office of Tech
nology Assessment, 1984). Agriculture was respon
sible for more than 80 percent of these losses (Frayer 
and others, 1983). Figure 12 shows States with no
table wetland losses between 1950 and 1990. 

Figure 12. States with notable wetland loss, 
1950 to 1990. 

Since the 1970 's, there has been increasing 
awareness that wetlands are valuable areas that pro
vide important environmental functions. Public 
awareness of, and education about, wetlands has in
creased dramatically since the early 1950's . Federal 
policies, such as the "Swampbuster," have eliminated 
incentives and other mechanisms that have made the 
destruction of wetlands technically and economically 
feasible. New laws, such as the Emergency Wetland 
Resources Act of 1986, also curtail wetland losses. 
(See article "Wetland Protection Legislation" in this 
volume for information on legi slation affecting wet
lands.) Some of the more anlbitious drainage projects 
of earlier years have been abandoned . Now, places 
like Lake Mattamuskeet, Horicon Marsh, and the 
Okefenokee Swamp, which once were targeted for 
drainage, have become National Wildlife Refuges that 
provide wetland habitat for a variety of plants and ani
mals . 

The effects of the Federal policy reversal on the 
rate of wetland loss are not clear. Estimates indicate 
that wetland losses in the conterminous United States 
from the mid-1970's to the mid-1980's were about 
290,000 acres per year (Dahl and Johnson, 199 1). 
Thi s is about one-half of the losses that occurred each 
year in the 1950's and '60's. The preceding numbers 
do not include degraded or modified wetlands. Al
though the estimate above reflects a declining rate of 
loss, land development continues to destroy wetlands. 

From about 1987 to the present, Federal efforts 
to restore wetlands have increased. Although there is 
no precise number for all of the wetland acres re
stored, the U.S. Fish and Wildlife Service (1991 ) es
timated that between 1987 and 1990 about 90,000 
acres were added to the Nation's wetland inventory. 

Attempts are underway now to restore some of 
The Everglades. The remaining Everglades comprise 
about 2,300 square miles, three-fifths of which is 
impounded in managed water-conservation areas 
(Lord, 1993). This wetland system currently is expe
riencing mercury contamination and other water
quality problems, water-supply and diversion contro
versies, declining wildlife popUlations , increasing 
pressure from tourism, urban and agricultural expan
sion, and influx of nuisance plants . 



The magnitude of environmental alter
ations in Florida, wi th numerous conflict
ing interests, exempli fies the dilemma of 
managing water resources and wetlands. 
What initi all y seemed to be a matter of 
water removal turned into an extremely 
complex and cos tly issue involving water
use objectives at all levels of government 
(Tebeau, 1980). 
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Today there are more than 100 dams 
within the Cal ifo rnia Central Valley drain
age basins and tho usa nd s of mile s of 
water-delivery canals. Water is d iverted for 
irrigation, hydroelectric power, and munici
pal and industrial water supplies. Only 14 
percent of the o riginal wetland acreage re
mains. The Tul a re Lake Basi n has bee n 
virtua ll y drained, leavi ng o nl y remnant 
wetland areas and a dry lakebed, and Buena 
Vista and Kern Lakes rarely co ntain water 
(fig. 9) . Ho ri con Swa mp 188 1 Ho ri con Wildlife Refu ge 1984 

C urrent ly (1994) , manipul ation of 
water level s in wetlands rather than th e 
complete removal of water as in the past, 
is a trend that affects wet lands. Partial 
drainage or lowering of the water levels to 
allow for certain uses is becoming preva
lent in some parts ofthe country. Effects of 
this type of management are uncertain. 

EXAMPLE OF CHANG I NG 
ATTITU DES-HORICON 
MARSH 

The hi story of the Horicon Marsh in 
Wisconsin is an example of how people's at
ti tudes toward wetlands have c ha nged 
through time (fig. 13). Horicon Marsh was 
dammed , flooded , a nd re name d Lake 
Horicon in 1846. At that time, it was the 
largest manmade lake in the world (about 
4 miles wide by 14 mi les long) (Wisconsin 
Department of Natural Resources, 1990). 

Figure 13. Horicon Marsh, Wis. , evolved from origina l marsh (1846), to lake (1853), to 
swamp (1881), to wildli fe refuge (1984). (Source: Sequence is left to right, top to bottom, 
Historica l Society of Wisconsin negative number WHi (X3) 50 111, WHi (X3) 50212, WH i 
(X3) 50 11 3; U.S. Geologica l Survey, 1984.) 

Lake Horicon was used fo r commerci al 
transportation and for commercial fi shing. In 1869, 
the dam was removed and the land returned to marsh. 
In 1883 , two sportsmen's clubs, which leased the 
marsh area, reported that 500,000 ducks hatched an
nually in the marsh. They also reported that 30,000 
muskrats and mink were trapped in the southern half 
of the marsh. Huge flocks of geese also were reported 
(Freeman, 1948). In 1904, a ttempts were made to 
drain the marsh and sell the recl aimed land for truck 
farms. Lawsuits resulting from inadequate dra inage 
hal ted the reclamation effort . 

In 192 1, local conservation ists began efforts to 
protect Horicon Marsh as a game refuge, and the State 
of Wisconsin created the Horicon Marsh Wi ldlife Ref
uge in July 1927. Later, to avoid legal confrontations 
with the local farmers, the State bought property and 
(or) water rights to the southern half of the refuge and 
the Federal Government purchased rights to the 
northern half. In 1990, Horicon Marsh was added to 
the sites recognized by the Convention on Wetlands 
ofTnternational Importance especially as Waterfowl 
Habitat. 

Estimates indicate that today slightly more than 
100 million acres of wetlands remain in the conter
mi nous United States. Although the rate of wetland 
conversion has slowed in recent years, wetland losses 
continue to outdi stance wetl and gains . 
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