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The Legacy of Iowa’s Lost Landscapes

• Iowa at the time of European settlement in 
the early 1800s was a diverse landscape 
according to General Land Office (GLO) 
surveys done from 1832-1859:
– Prairie (79.4%); 28,593,130 acres

– Forest (11.7%);    4,217,456 acres

– Savanna (6.7%);   2,405,936 acres

– Wetland (1.4%);      489,096 acres

– Other  (0.8%);        284,133 acres1

3



The Legacy of Iowa’s Lost Landscapes

• Iowa’s natural landscapes were developed 
after settlement into farmland and cities.

• Few Iowans are aware that the loss of habitat 
proceeded very quickly.

• From 1830-1910 Iowa lost 97% of it’s original 
prairie acreage.2
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The Legacy of Iowa’s Lost Landscapes
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The Legacy of Iowa’s Lost Landscapes

• To Summarize, the original Iowa Landscape 
was approximately:

• Prairie; 80%

• Forests; 18%

• Wetland; 2%3
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The Legacy of Iowa’s Lost Landscapes

• Research has established Iowa has lost a greater 
percentage of original terrestrial habitat than any 
other state in the nation:
– Prairie; 99.9%
– Forest;  75%
– Wetland; 90%4

• Original wetland acreage (1.4%)  may have been 
significantly under estimated in previous 
research.  A recent analysis suggests that 25% of 
Iowa’s soils were hydric. 5
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The Legacy of Iowa’s Lost Landscapes

• It is estimated that about 47% of Iowa’s 
original wetlands were located in the Des 
Moines Lobe landform region.6

• Today, this region is one of the most 
intensively agricultural areas in the state and 
has suffered a high percentage of habitat loss.
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Hydric Soils in Iowa
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Wetlands in Iowa
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The Legacy of Iowa’s Lost Landscapes

• The modern Iowa agricultural landscape bears little 
ecological resemblance to the prairie, woodland and 
wetland habitats of the 1800s.

• Conversion of  native habitats to agricultural 
landscapes is widespread in the United States and 
worldwide.7,8

• Globally, this is the major cause of the loss of 
grassland, forest and wetland habitats.

• This loss is associated with significant environmental 
and ecological effects including:  pollution, habitat 
loss, loss of biodiversity, loss of ecosystem services 
and climate change.9,10
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The Degradation of  Riverscapes
• “In every respect, the valley rules the stream.” H.B.N. Hynes
• Rivers are landscapes in their own right…..Riverscapes
• Stream ecosystems are a complex mosaic of habitats and 

environmental gradients having high connectivity and much 
spatial complexity.

• Rivers are highly influenced by the landscapes they flow 
through as a result of many factors:11

– Climate
– Geology
– Topography
– Geomorphic processes
– Human activities

• The spatial scales of landscapes have been studied to 
understand the impact on the structure of riverine 
communities as people modify the watershed.
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The Degradation of  Riverscapes
• Primary effects of land use on stream ecosystems:12

– Sedimentation
• Increases  turbidity
• Scouring and abrasion
• Impairs substrate for periphyton production
• Impairs substrate for biofilm production
• Decreases primary productivity 
• Bottom-up effects in food webs
• Reduces spawning habitat
• Reduces stream depth heterogeneity
• Decrease in pool species

– Nutrient Enrichment
• May decrease dissolved oxygen levels
• Shift from sensitive species to more  tolerant, often non-native 

species
• Increases  autotrophic  biomass  and production resulting in 

changes in the food web composition
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The Degradation of Riverscapes
• Primary effects of land use on stream ecosystems:12

– Contaminant pollution
• Increases heavy metals, synthetics and toxic organics in sediments 

and tissues
• Increases mortality rates in invertebrates
• Depresses growth, reproduction, condition and survival rates in 

fishes
• Endocrine disruption

– Hydrologic Alteration
• Causes increased flows and frequency
• Often lowers base flow
• Altered channel dynamics with increased erosion from the channel 

and banks
• Less-frequent overbank flooding
• Runoff transports more sediment and nutrients further degrading 

instream habitat
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The Degradation of  Riverscapes
• Primary effects of land use on stream ecosystems:12

– Riparian clearing/canopy opening
• Reduces shading, causing increases in stream temperature, 

light penetration and plant growth
• Decreases bank stability and increases bank and channel 

erosion
• Alters quality and character of dissolved organic carbon 

inputs
• Lowers retention of benthic organic matter
• Alters the trophic structure

– Loss of large woody debris
• Reduces substrate for feeding, attachment and cover
• Causes loss of sediment and organic material storage
• Alters flow hydraulics and therefore distribution of habitats
• Reduces bank stability
• Lowers invertebrate and fish diversity and community 

function
21
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The Ecological Consequences for Iowa’s Riverscapes

• Loss of Biodiversity

– Globally we are in the 6th major period of extinction on earth.  
Extinction rates are estimated to be 1000 times greater than during 
any previous time period.13 

– This is a period of human caused extinctions largely due to habitat 
loss/fragmentation, pollution, introduction of exotic species and over 
harvest.

– Iowa’s Endangered or Threatened Species List:14

• 17 species of fish (148 species of fish in Iowa)

• 15 species of freshwater mussels (55 species in Iowa)

– Mussel populations are negatively effected by siltation caused by 
agricultural disturbance
• Research in 2002 showed that mussel diversity and population density declined 

significantly in 38  watersheds between 1985 and 1999.15,16

• Mussel populations declined  in drainages with high slope  as a result of increased 
siltation and  destabilization of stream substrates. 
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From:   Arbuckle and Downing (2002) 26
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The Ecological Consequences for Iowa’s Riverscapes

• Loss of Biodiversity/Fishes
– “Do not tell fish stories where the people know you; but particularly, don’t tell them 

where they know the fish.”  ---- Mark Twain

– Worldwide, some 31,769 species of fishes have been cataloged.

– About 43% of these are freshwater or diadromous species.

– In North America, there are about 1213 species;  8.9% of the earth’s fish biodiversity.

– The Mississippi/Missouri River basin contains 260 species; 25% of North America’s fish 
biodiversity.

– From 1898-2006 at least 61 species and subspecies of North American freshwater fishes 
have gone extinct.

– Currently, 39% of the described North American species are imperiled and another 7% 
have imperiled subspecies or populations; 290 endangered, 190 threatened.

– Estimates suggest that 53-86 additional species of North American fish will be extinct by 
2050.

– The extinction rate for North American fishes is 900 times greater than the background 
extinction rate.17,18
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The Ecological Consequences for Iowa’s Riverscapes

• Loss of Biodiversity/Fishes

– Iowa’s Fish Biodiversity

• 148 species are found in Iowa’s waters

• 8 Endangered; 9 Threatened; Iowa DNR

• Current research on Iowa’s major (nonwadeable) rivers indicates a 
significant decline in species diversity and a shift in species 
composition.19 

• In Iowa, 44% of all animal species listed as species of greatest 
conservation need (SGCN) are fishes (68 species).
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Ecological Consequences:  Pollution in Iowa’s Riverscapes

• Fish Kills

– There were 566 fish kills from 1995-2014 in Iowa.20

– At least 50% of fish kills are attributed to human causes.

– Many kills are linked to animal wastes entering Iowa’s waterways.

– The Iowa DNR was forced to come into compliance with the CWA/NPDES 
concerning regulation of CAFOs in the state as a result of litigation.  

– The EPA found 

• Iowa DNR does not issue permits to factory farms when required by 
the Clean Water Act.  

• Iowa DNR does not have an acceptable system to figure out which 
factory farms need Clean Water Act permits in the first place, and has 
an inadequate inspection program.

• Iowa DNR failed to act in response to CAFO Clean Water Act violations 
or failed to follow its own response policy in nearly half of cases 
reviewed by EPA.

• Iowa DNR does not assess adequate penalties following CAFO 
violations of the Clean Water Act.21
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Ecological Consequences:  Pollution in Iowa’s Riverscapes

• Iowa’s Impaired Waterways
– The Iowa DNR is required by the Clean Water Act  Section 303(d) to file a list of 

identified waters that do not meet effluent standards  every two years .

– This listing is composed of those lakes, wetlands, streams, rivers, and portions of rivers 
that do not meet all state water quality standards. 

– These are considered "impaired waterbodies" and states are required to calculate total 
maximum daily loads (TMDLs) for pollutants causing impairments.

– This list should include  waterways contaminated by point and nonpoint source 
pollution.

– The 2012 DNR/EPA approved list is  114 pages long.22

– The Iowa DNR  along with 12 other states  in the Mississippi drainage  are required to 
institute a nutrient reduction plan to reduce the size, severity and duration of hypoxia in 
the Gulf of Mexico.

– Iowa’s nutrient reduction strategy was developed by the IDNR, Iowa Department of 
Agriculture and Land Stewardship in conjunction with Iowa State University and is 
available online.  23
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Ecological Consequences:  Pollution in Iowa’s Riverscapes

– Nutrient Loading in Iowa’s Waterways
• In 2005 the IDNR established a water quality index (WQI) provide an objective

measure of the condition of Iowa’s streams.

• The index uses data from nine water quality parameters sampled at 98 sites on 52 
streams in Iowa:24

– Biological oxygen demand (mg/l)

– • Dissolved oxygen content (mg/l) and saturation (%)

– • Nitrate and nitrite as nitrogen (mg/l)

– • Total phosphorus (mg/l)

– • Total dissolved solids (mg/l)

– • Total suspended solids (mg/l)

– • E. coli (CFU or MPN/100 ml)

– • pH (0-14 scale)

– • Total pesticides (ug/l)

• STREAM CONDITION IWQI SCORE
– Excellent 90.01 to 100

– Good 70.01 to 90

– Fair 50.01 to 70

– Poor 25.01 to 50

– Very Poor 10 to 25
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Ecological Consequences:  Pollution in Iowa’s Riverscapes

• The Dead Zone
– Nitrogen and phosphorus from agricultural lands are the primary pollutants causing the 

dead zone in the Gulf.

– Estimates suggest that the pollution from Iowa and  Illinois farmland contribute as much 
as 28% of the total nutrient load reaching the Gulf.

– Nitrogen application to fields  increased greatly after the 1950s as Green Revolution 
Agriculture  develops and policies change in the US.

– Nitrogen application rates on agricultural fields in the Midwest typically average from 
120-150lbs per acre.  There may be a loss of 40-50lbs/acre of the applied nitrogen to 
waterways. 

– Extensive  agricultural land use, use of row crops and farming practices (tiling)  increased 
stream loading of sediment and nutrients.

– We know now that the dead zone in the Gulf is not a recent 
happening……eutrophication was already happening in 1900!  

– As nitrogen levels increase , the ratio  of  silicates to nitrate has shifted in runoff.

– This lack of sufficient silicates in the Gulf is hypothesized to  cause a shift from diatoms 
to flagellates as the dominant phytoplankton.25,26

– Oxygen levels in Gulf waters drop as a result of bacterial decomposition of  the large 
amounts of dead organic material from dead algae.
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Prairie

Wheat

Corn

Plowed
ground

N Loss Rate
lb/acre

0.098

4.5  (46X)

10.8 (110X)

197  (197X)
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Ecological Consequences:  Pollution in Iowa’s Riverscapes

• Groundwater Contamination

– It’s been established that Iowa has some of the 
most degraded surface waters/streams in the 
United States.

– Unfortunately, Iowa’s groundwater has suffered 
significant contamination from agricultural 
pollution.27,28

– Contaminants  of concern include:  nitrates, 
coliform bacteria, pesticides and their residues.

– Studies of Iowa’s well water show that shallow 
wells are more susceptible to contamination that 
deeper wells. 60
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Ecological Consequences:  Pollution in Iowa’s Riverscapes

• Loss of Keystone Species

– Keystone species are species whose effect on the structure of the 
ecosystem is much large then expected from their densities or 
biomass.

– Iowa has greatly reduced numbers of some keystone species that are 
known to significantly affect the structure of the ecosystems they are 
found in:

• Beaver (Castor canadensis)
– North America had as many as 400 million beavers before 

European arrival.29

– They were almost extinct throughout their original range by 
1900 as a result of extensive trapping for their pelts.

– Beaver populations have recovered through much of the 
historic range but population densities may only be 10% of 
original levels.
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Ecological Consequences:  Pollution in Iowa’s Riverscapes

• Loss of Keystone Species/Legacy effects

– Beaver Impacts on riverine ecosystem:

• Modify stream morphology and hydrology by cutting wood and 
building dams.

• Retain sediment and organic matter in the river channel.

• Create and maintain wetlands

• Modify nutrient cycling and decomposition dynamics

• Modify the structure and dynamics of the riparian zone

• Influence the character and composition of the water carried 
downstream

• Influence animal and plant composition and biodiversity

• Landscape scale impacts must be considered beyond the 
ecological ones above.  The riverine landscapes today are 
significantly different without the original densities of beaver.

• Reduced beaver populations translate into poorer water quality as 
a result of wetland and stream habitat loss.
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Ecological Consequences:  Pollution in Iowa’s Riverscapes

• Loss of Keystone Species

– Eastern Brook Trout (Salvelinus fontinalis)

• Few Iowans realize that we have a native salmonid species in Iowa.

• Only two streams in Iowa contained native reproducing 
populations of the fish; the Iowa DNR now has reproducing 
populations in several other Iowa streams.

• Populations of brook trout were largely restricted to the Driftless 
area in Iowa.  Historically, they were found all across the eastern 
US and Canada.30

• They are an important indicator species of water quality since they 
only reproduce in the most pristine environments. 

• They are a keystone species where they occur naturally as a result 
of their feeding habits as a predator in the food web.  They feed 
heavily on aquatic insects and amphipod crustaceans as well as a 
variety of other foods.  

• Rivers with beaver ponds are the ideal habitat for brook trout.
67
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Articles Detail

DNR Determines Fish Kill Counts, Source of Claytin County Fish Kill
Posted: 09/11/2014
The DNR has traced the source of a fish kill at the Buck Creek County Park northeast of Garnavillo to Adams Dairy, a small dairy operation.  
Totals are now available on two other recent fish kills.
Clayton County
A fish kill in Buck Creek discovered Sept. 3 has been traced to Adams Dairy, operated by T. J. and Vicky Kolker of Garnavillo.

Manure from the dairy was applied too close to a waterway, according to DNR inspectors. Runoff from the manure entered Buck Creek and 
flowed five miles through the county park where DNR discovered the fish kill Sept.3 while stocking trout.

DNR fisheries biologists report that 36,350 fish were killed, mostly minnows, shiners, chubs and dace (15,975). The runoff killed one brook trout, 
91 rainbow trout and 1,172 brown trout. The fish killed are valued at $26,023.35 with investigation costs of $1,147.51.
The DNR will pursue enforcement actions and fish restitution of $27,170.86.

O’Brien County
Initially reported as affecting five, then 12 miles of Mill Creek, a manure discharge from Summit Dairy killed fish for 28 miles of stream. The DNR 
found elevated levels of ammonia and low levels of dissolved oxygen, along with 865,940 dead fish along the creek beginning west of Primghar 
in O’Brien County.

Most of the fish were minnows, shiners, dace and chubs. However, DNR fisheries found 4,510 dead catfish, 2,479 sunfish, 459 largemouth bass 
and 45 smallmouth bass.  The fish restitution total is $158,551.63, with investigation costs of $1,945.73 for a total of $160,497.36.

The DNR will take enforcement action and pursue compensation for the fish.

Dubuque County
In a third investigation along Catfish Creek in Dubuque County over the Labor Day weekend, DNR fisheries found dead fish along at least 2.2 
miles of stream above the confluence with the South Fork of Catfish Creek on Sept. 1.

Fisheries completed the dead fish count Sept. 2, identifying bluegill, largemouth bass, smallmouth bass, stonecat, yellow perch and white sucker 
for a total of 455 dead fish. Staff could not identify small fish due to advanced decay. Preliminary estimates place the fish value at $2,705.

Again, investigators were not able to verify the pollutant source because the fish had been dead for several days before DNR was notified. 
However, DNR investigators think it was likely related to storm water runoff.

Anyone finding dead fish should call the DNR’s 24-hour spill line at 515-281-8694 as soon as possible so that DNR can help identify and stop the 
source of the pollutant.

For more information, contact Sue Miller in northeastern Iowa at 563-927-2640 or Susan.Miller@dnr.iowa.gov. For northwest Iowa, contact 
Ken Hessenius at 712-262-4177, Kenneth.Hessenius@dnr.iowa.gov. Or, contact Kevin Baskins at 515-281-8395 or Kevin.Baskins@dnr.iowa.gov. 
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