The State of Missouri’s Streams
Summary of Invertebrate Data 1993-2010

The State of Missouri’s Streams Report summarizes
water quality in Missouri’s streams and rivers using
biological data collected by trained citizen volunteers through the Missouri Stream Team Program.
This report was assembled by the Missouri Stream
Team Watershed Coalition with the goal of describing water quality across Missouri, providing feedback to volunteers and educating citizens.
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Invertebrates as Indicators
of Water Quality
O

ne of the challenges in monitoring water quality in streams and rivers is that conditions
within waterways change quickly. Short-term pollution events can occur and have a negative effect
on aquatic life, but may not be accounted for in water sampling unless the sample collection is timed
perfectly. Chronic pollution may remain at fairly
low concentrations which might not gain notice, yet
negatively affect aquatic life. There are also changes
in habitat (ex. sedimentation, channelization) that
are more difficult to measure. Monitoring invertebrates allows us to gauge water quality not only at
the time of the sample collection, but also evaluate
water quality prior to the sample collection. What

makes this possible is the fact that many invertebrates have life cycles that last a year or more. If a
pollution event eliminates sensitive invertebrates
from a stream, a delay would be expected before the
lost species return to the stream. If a stream or river
is affected by a chronic pollution issue, we would expect the aquatic community to always be disturbed.
Another benefit of monitoring invertebrates is they
have differing tolerances to pollution. Some types
of invertebrates are capable of living in streams with
very low levels of water quality, while others can
only survive in the cleanest of water. By looking at
the numbers and types of invertebrates found during a sampling event, we can assess water quality.

The Data

T

rained Stream Team volunteers collect invertebrates
from their streams according to
program guidelines. Stream Team
volunteers identify invertebrates
to the level of Order. Although
this provides valuable baseline information, the results are
more limited than with more
extensive identification and can
result in an overestimation of
water quality.
After identification, invertebrates are
placed into one of twenty-four groups.
The groups are divided into three categories based on sensitivity to pollution.
The most sensitive invertebrates are worth
three points while tolerant invertebrates are
worth one point. Those invertebrates that are
semi-tolerant are worth two points. Once
all of the invertebrates have been counted
and categorized a point total is calculated
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by adding the values from each of the categories with at least one individual.
The data used in this report represent average values from sites that were monitored for
at least four years. Depending on the time of
year and the location sampled, seasonal differences in the invertebrate community and
patchy invertebrate distribution can lead to
underestimation of water quality. To avoid
this, the maximum annual value was used (as
opposed to the annual average) at sites where
multiple samples were collected within a year.
Use of maximum values instead of averages
still allow for identifying streams with water
quality issues due to chronic pollution/habitat
problems.
Because sites are chosen by volunteer preference rather than random selection, sites may
be skewed toward easily accessible or popular locations. Ideally, multiple sites would be
monitored on each stream to provide the most
accurate assessment of water quality.

Dragonfly nymphs are somewhat pollution tolerant and feed on other invertebrates on the stream
bottom. Dragonfly nymphs can propel themselves quickly by squirting water out of their posterior.

Sources of Data Variation
T

here are many reasons that the year and immature invertewater quality scores at a single brates remain in the stream for the
site might differ from one another. majority of their lives before they
One reason is the natural patchy emerge as short-lived adults. Indistribution of invertebrates with- cubation time of invertebrate eggs
in the stream. Not all invertebrates ranges from a few days to a few
have the same habitat require- months. If a sample is collected
ments. Dissolved oxygen levels are right after a species emerges, that
higher in some areas (riffles) and invertebrate group is less likely to
some stream bottoms are more be represented in the sample.
stable than others.

Another source of variation in the
data is the seasonality of the invertebrate community. Many of the
invertebrates have lifecycles that
are predictable. For example, eggs
are laid during a certain period of

Stream Team 2108

Finally, actual shifts in water quality may cause a change in the invertebrate community. A loss of
invertebrates can happen quickly
if water quality declines. Improvements in water quality will eventually lead to an increase in the numbers and diversity of invertebrates.

Stream Team 26

With flight speeds of over 30 mph, adult dragonflies are the fastest insects in the world.
Adults, like the nymphs, are predatory and feed on mosquitoes and other small insects.
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Meramec

here were a total of 270 sites across the state that were sampled
often enough for assessment. Within each of the 12 regions the
number of assessed sites ranges from eight in the St. Francis/Bootheel
Region to 39 in the White River Region. Overall, 40% of sites across
the state were assessed as having “Excellent” water quality (averaging
a score of 23 or greater) and another 39% were categorized as “Good”
(score of 17-23). Sites assessed as “Fair” (score of 12-17) and “Poor”
(score <12) accounted for 14% and 7%, respectively. Sites with poor
water quality were only identified in four of the 12 regions. Most of
the sites with “Poor” water quality are located within urban areas. Six
of the 20 sites with “Poor” water quality were located within a single urban stream.

GOOD

EXCELLENT

Sites are chosen by volunteer preference
rather than randomly selected and therefore may not be entirely representative of
POOR stream conditions.

FAIR

The pie charts show
the general distribution
of water quality scores
in each region.

Blue = “Excellent”
Green = “Good”
Yellow = “Fair”
Red = “Poor”

Sowbugs are somewhat pollution tolerant and feed on detritus on the stream bottom. The
sowbug is very closely related to the “roly poly” or pill bug.

Ozark - Neosho
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Northwest Region
T

his region encompasses the western and central
portions of northern Missouri. River drainages in
the region include the Nodaway, Platte, Grand, Thompson, Chariton and Long Branch rivers. The western
part of this region is heavily agricultural, becoming a
mix of agriculture, pasture/grassland with small slivers
of forest toward the eastern portion of the region.

EXCELLENT

GOOD

FAIR

POOR

Number of Sites

Invertebrate identification at Otoe Creek

Fifteen sites met the four-year requirement for
inclusion in this report. Average scores ranged
from 12.2 (Fair) to 28.0 (Excellent). Seven of the
15 sites were assessed as “Good”. The four sites
ranked in the “Fair” category were located in rural areas and not within northern Kansas City.

Volunteers monitored two sites in the Northwest region more
than 30 times each. White Alloe Branch (36 samples) and the
Grand River (39 samples). The White Alloe site is buffered
from its urban watershed by Riss Lake and much of the area
around the site is forested. In contrast, the Grand River has
a watershed that is mostly agriculture and pasture. Despite
differences in their watersheds, the White Alloe and Grand
River sites have the same average water quality (21.5 and
21.4). Symbols represent scores from individual samples.
White Alloe Creek

Grand River

Many species of caddisfly larvae build protective cases out of substrate materials held
together with silk. Caddisflies pupate in their cases and are similar to butterflies.
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Northeast Region
R

ivers in most of this region drain eastward into
the Mississippi River, though some in the southern portion of the region empty into the Missouri River. Notable rivers in the region include the Salt, Fabius,
Wyaconda and Cuivre. While this region encompasses
a large area with varied land cover, more than half of
the sites are in urban/suburban landscapes.

EXCELLENT

GOOD

FAIR

POOR

Number of Sites

Stream Team 2635

Scores for the 28 sites in the Northeast Region
ranged from 6.0 (Poor) to 26.3 (Excellent). Fifteen of the sites scored less than 18 and had “Fair”
or “Poor” water quality based on the assessment.
Thirteen of these sites are located in urbanized
areas of St. Charles County. Ten of the remaining
sites were assessed as having “Good” water quality (score between 28 and 23) and three had “Excellent” water quality (score >23).

Sugar Creek, which flows through Cuivre River
State Park, was sampled at four sites located along
a stretch 5.2 miles long. The proximity of the sites,
and their location in a state park, should make water quality comparable among the sites. During a
10 year period, 32 samples were collected in the
month of June. Seasonal variability can be removed
by focusing on these samples. The remaining variability among the scores likely reflects the patchy
distribution of invertebrates within the stream.
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Riffle beetle larvae cling to smooth rocks in fast-moving water and their presence indicates
good water quality. They pupate on land, but adults return to the water and are fully aquatic.

Kansas City - Osage Region
T

his region combines the greater Kansas City
Area with the western portion of the Osage
Plains. The Kansas City area includes the Little Blue
River, Lamine River and a portion of the Missouri
River. The Osage subregion contains the South

Grand River and the Osage River. The Kansas City
area is a mostly urban region, while a combination
of grassland and agriculture dominate in the Osage
Plains region. The Missouri River floodplain is predominantly agricultural.

EXCELLENT

GOOD

FAIR

POOR

Number of Sites

Stream Team 1715

Scores for the 15 sites in this region ranged from
12.4 (“Fair”) to 26.5 (“Excellent”). While five of
the sites were located in rural settings, these sites
did not have higher water quality scores. An equal
number of sites were assessed as “Fair” and “Excellent” in the rural sites and urban sites.

The Blue River (Site 189) in the Kansas City metro
area was sampled 20 times over 11 years. The graph
shows how individual scores varied, ranging from 5.0
to 26.0. The average score for all 20 samples was
17.9, however when only maximum annual values
are used the site receives a score of 20.0. The difference between the two averages is relatively small,
but illustrates how normal sample-to-sample variation
can influence assessments.

The crayfish is the official state invertebrate Missouri. There are at least 35 species of
crayfish in Missouri, the largest can grow to over 6 inches long.
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Lower Missouri River Region
T

his region includes smaller tributaries of the Missouri River,
starting in mid-Missouri and extending eastward into St.
Louis County. The region has a mix of land covers, with grassland, forest and agriculture throughout. The region also contains
urban areas in Columbia, Fulton, Jefferson City and parts of the
greater St. Louis area.

EXCELLENT

GOOD

FAIR

POOR

Number of Sites

Stream Team 2804

Stream Team 1875

The Lower Missouri River Region had 34 assessed
sites with scores ranging from 5.0 to 25.5. Of these
sites, 53% had “Good” water quality and another
23% had “Excellent” water quality.

The sites in the Lower Missouri River Region were split into
two groups, those located in rural areas (19 sites) and those in
urban settings (15 sites). Sites in both groups were distributed
throughout the region. Rural sites scored between 18.6 and
25.5, with an average of 22.5. Urban site scores ranged between 5.0 and 24.9, averaging 15.4. There is minimal overlap
in the scores for the two groups, indicating urban land cover
has a negative effect on water quality.
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The one inch long larva of the watersnipe fly feeds on soft-bodied invertebrates. Watersnipe
fly larvae are only found in a few Missouri counties and are somewhat tolerant to pollution.

Lake Ozarks/Pomme de Terre Region

T

his region includes: the Sac and Pomme de Terre
Rivers, which flow north from the Springfield
area; the Niangua and Little Niangua Rivers flowing
into Lake of the Ozarks; and a section of the Osage
River along with its tributaries. The southern portion
of this region is dominated by grassland and pasture,
changing into a more forest dominated landscape in
the northern part of the region.

EXCELLENT

GOOD

FAIR

POOR

Number of Sites

The Niangua River

A total of 37 sites were assessed in this region.
Scores ranged from 14.3 to 33.7, with 54% of
the sites scoring higher than 23 (“Excellent”).
Only three sites scored less than 17, meaning a
full 92% of the sites had at least “Good” water
quality. Two of the three sites that scored below
17 are located within or directly downstream
from a populated area.

The 37 sites in this region were divided by stream width
(at site location) to determine if water quality scores relate
to stream size. Eleven sites were less than 25 feet across,
seventeen sites were 30 to 70 feet in width, and nine sites
were greater than 80 feet across. Light symbols represent
individual site scores and dark symbols are the group averages. Data in the three size categories overlap, with the
group averages differing by less than two.
Water quality in this region appears to be unrelated to
stream size.
The water penny larva is a pollution sensitive insect that clings to rocks and eats algae.
After metamorphosis, the adult beetle lives for about 10 days near the edge of the stream.

9

Gasconade Region
T

he region includes all 300 miles of the Gasconade River along with its major tributaries, the
Big Piney and Osage Fork of the Gasconade. The
southern portion of this region is covered by a mix

of forest and grassland, with a shift toward forest
dominated landscape in the northern half of the region. All but one of the assessed sites in this region
are located in rural areas.

EXCELLENT

GOOD

FAIR

POOR

Number of Sites

Stream Team 31

Scores for the 13 sites in the Gasconade Region
ranged from 18.0 to 33.4, with all of the sites assessed as being “Good” or “Excellent”. The lowest
scoring site was the only one that was not in a rural area. This site was located outside of the town
of Cabool, in the southern part of the region.

Five sites on a 50+ mile stretch of the Big Piney River were assessed, representing the longest stretch of river monitored in this report. The most downstream site (Site 254) had a score of 18.0, the lowest of the five sites.
A single sample scored 0 at Site 254. If this
value were excluded, the average (20.6)
for Site 254 would be comparable to three
of the other sites. The data do not indicate Site 254
a trend in water quality across this long WQ=18.0
stretch of river.
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Flow
Site 636
WQ=22.4

Site 142
WQ=22.6

Site 109
WQ=27.0
Site 925
WQ=22.5

Big Piney River

Mayflies indicate good water quality. Some larger species are burrowers and prefer a soft
substrate like mud or sand. Mayfly adults are short-lived, some surviving for just a few hours.

Meramec Region
T

he Meramec region contains the Meramec River
and its major tributaries Big River and the Bourbeuse River. A total of 30 sites within the region were
assessed, half of them in rural areas. The remaining
sites were split between suburban and urban areas.
Three sites were in the lower Meramec River. The lower Meramec River sites are notably different from the
other sites in the region due to the size of the Meramec
River after its confluence with the Bourbeuse River.

EXCELLENT

GOOD

FAIR

POOR

Number of Sites

Stream Team 1995

The overall score for sites in the Meramec region
ranged from 4.2 to 29.0. Three sites scored below
12.0 and are classified as having “Poor” water
quality. Of the “Poor” sites, one was in a suburban
area, another was in a mostly rural area and the
third was in the lower Meramec River. Interestingly, two of the nine sites with “Excellent” water
quality (23.0 or greater) were also located in the
lower Meramec River.

Two sites less than a mile apart on Fox Creek were
sampled on the same date, 27 times between 2001 and
2010. Overall water quality scores were 22.6 and 24.4
for the upstream and downstream sites, respectively.
The graph shows the difference between the site scores
for the 27 monitoring events. Bars above the center line
indicate a higher score at the upstream site, while bars
below the center line represent a higher score downstream. These results highlight the inherent variability
of aquatic invertebrate distribution.

Sampling Event

Pouch Snails, also called “left-handed” snails, do not have gills, but rather have a lung
“sac” which must be filled with air at the water surface. Pouch snails are pollution tolerant.
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Upper Mississippi - Cahokia Region
T
his region is relatively small in size, stretching
southward from St. Louis along the Mississippi
River. Unlike the other regions in this report, The Upper Mississippi-Cahokia Region does not encompass
the whole of a major river watershed, but instead is
comprised of numerous tributaries that flow into this
portion of the Mississippi River.

EXCELLENT

GOOD

FAIR

POOR

Number of Sites

River Des Peres trash cleanup

Twenty-three sites in the region met the fouryear data requirement for analysis. Scores ranged
from 5.7 (Poor) to 35.8 (Excellent). The number
of sites in the water quality categories ranged
from four (17% of sites) in the “Excellent” group
to eight (35% of sites) in the “Good” category. All
five “Poor” sites and four of the six “Fair” sites
were located within the St. Louis area.

Maline Creek has been monitored consistently, with 10
years in which samples were collected in each season.
These data allow for analysis of seasonal trends, accomplished here by grouping the data by sample date. The
late-winter (February and March) period had an average
score of 4.9, notably lower than the other three periods
(average 8.8 to 9.5). This seasonal pattern may not reflect
actual changes in water quality, but may indicate that invertebrates are harder to collect or identify (due to small
size) during certain times of the year.
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Crane fly larvae can grow up to three inches long and are somewhat tolerant to pollution. Adult
crane flies look like giant mosquitoes with very long legs, but they are harmless and do not feed.

Ozark - Neosho Region
T

EXCELLENT

GOOD

FAIR

POOR

Number of Sites

his region, located in the southwest corner of the state, includes
the Spring River, Shoal Creek and Elk River watersheds. This region has mixed land cover, with a north to south shift from agriculture to grassland and then forest. Six of the 19 sites within the region
are located near the Joplin/Webb City urban center.

Grand Falls on Shoal Creek

Scores for the 19 sites in the Ozark/Neosho Region ranged from 14.8 to 36.9, with a full 68% of
sites scoring higher than 23 (“Excellent”). Four
of the remaining sites had “Good” water quality
and two were “Fair”. One of the sites with a “Fair”
rating is located in the northern part of the region, where agriculture is more common, while
the other “Fair” site is influenced by urban and
mining areas.

Four sites were assessed on Center Creek. Two
sites (mile 0 and 3 on graph) are located upstream
of Webb City and the other two sites are downstream
from both Webb City and a nearby mining area. Upstream sites were rated “Excellent” (dark symbols
represent overall rating, light symbols are scores from
individual dates), while downstream sites were “Fair.”
The data indicate that urban and mining runoff may
be reducing water quality in Center Creek.

Miles
Stonefly nymphs will remain in the stream from one to four years before becoming
adults. Stoneflies are sensitive to pollution, preferring clear, well-oxygenated water.
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White River Region
T

his region includes all of the area that drains south into the
White River, including Flat Creek, the James River and its tributaries, the North Fork of the White River and Bryant Creek. In most
of this region forest is the dominant land cover, though there is a
substantial amount of grassland/pasture in the upper James River
watershed. Approximately one third of the sites are located in the
greater Springfield area or directly downstream from the city.

EXCELLENT

GOOD

FAIR

POOR

Number of Sites

Invertebrate monitoring on the James River

There were 39 sites in the White River Region that
were sampled for 4 or more years. Scores ranged
from 12.8 to 35.5, with 92% of the sites scoring
higher than 17 and being classified as having either “Good” or “Excellent” water quality. Two of
the three sites rated as “Fair” were located on the
same stream within the City of Springfield.

Three streams in the region, Bryant Creek, James
River above Springfield and Bull Creek had multiple sites. The graph shows how water quality
scores varied along the three streams, with the
most upstream sites identified as Mile 0 on the
horizontal axis. Subsequent sites are identified by
distance from Mile 0. The graph illustrates how water quality differs not only from stream to stream,
but among sites in a single stream as well.
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Hellgrammites are dobsonfly larvae and indicate excellent water quality. This large predatory invertebrate can grow to three inches long and lives for several years before maturing.

Scenic Rivers Region
T

he Scenic Rivers Region contains the Current,
Jacks Fork, Eleven Point and Black Rivers and
their tributaries. This region is predominantly forested, with a balance of forest and grassland/pasture in
the southwest portion of the region. All assessed sites
in this region were located in rural areas.

EXCELLENT

GOOD

FAIR

POOR

Number of Sites

Stream Team 702

Invertebrate monitoring at Montauk State Park

Nine Scenic Rivers Region sites were sampled for
four or more years. The scores ranged from 20.6
to 35.9, and all sites but one were found to have
“Excellent” water quality.
Big Creek was sampled between August 31 and
November 4 for 15 consecutive years. Comparing scores from this 35-day window reduces
variability associated with seasonal changes
and allows for better examination of year-toyear fluctuations.
Individual scores ranged from 10 (Poor) to 27
(Excellent), averaging 18.3 (Good), highlighting
the need for multiple years of data for proper
site assessment.
The adult dobsonfly is nocturnal and can grow to five inches long. The adult male has
very long mandibles, but is harmless. However the bite of the adult female can be painful!
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St Francis/Bootheel Region
T

his combination of regions includes the granitic St. Francois Mountain area as well as the
flat Mississippi delta floodplain that makes up the
Bootheel. There were only eight sites that met the
four-year data requirement. Seven of the sites are
in the St. Francis River drainage, and one site is located in the Bootheel. Four of the St. Francis sites
are in rural areas, two in a suburban area and one
in an urban landscape. The Bootheel site is in a
highly channelized waterway surrounded by agriculture.

EXCELLENT

GOOD

FAIR

POOR

Number of Sites

Stream Team 4039

The overall scores for the eight sites in the St. Francis/Bootheel region ranged from 17.5 to 24.6, with
one site scoring “Excellent,” one scoring “Fair” and
the remaining sites scoring “Good.” The lowest
score was from a site in the St. Francis River, while
the highest score was a site in the Little St. Francis
River.

Three sites on the St. Francis River were assessed, with approximately 8.5 miles between the upstream and downstream sites. A tributary
that receives effluent from the Farmington wastewater treatment plant
(WWTP) enters the river between the upper and middle sites. Average
scores (black dots) of the three sites increased with distance downstream, suggesting the
inputs from the treatment plant do not have
a negative effect on
water quality in the St.
Francis River.
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There are approximately 65 mussel species in Missouri. Mussel larvae, called “glochidia,” can
be seen as black spots in the gills and mouths of the fishes that act as their temporary hosts.

Missouri Stream Team Coalition
Contact Information
Green Hills Riverwatch
(N. Central Mo. including Chariton
& Grand River Basins)
Contact: Melody Torrey
Email: mrtmkt@nemr.net

River Des Peres Watershed Coalition
(River Des Peres in Saint Louis)
Contact: Danelle Haake
Email: danelle.haake@gmail.com
Website: http://www.thegreencenter.org/rdp/

Greenway Network, Inc.
(St. Charles area)
Contact: Larry Ruff
Email: lruff@charter.net
Website: www.greenwaynetwork.org

Scenic Rivers Stream Team Association
(Current, Jacks Fork, Eleven Point
& North Fork of White River)
Contact: Angel Kruzen
Email: pansgarden@hotmail.com
Website: http://www.srsta.com/

LaBarque Watershed Stream Team Association
(NW Jefferson County)
Contact: Bob Coffing
Email: robertcoffing@sbcglobal.net
Friends of LaBarque Watershed Association
(NW Jefferson County)
Contact: Sonny Oberkramer
Email: greenholelodge@yahoo.com
Website: friendsoflabarquecreek.com
Little Blue River Watershed Coalition
(Little Blue River Watershed & Kansas City Area)
Contact: Larry O’Donnell
Email: turttle5@aol.com
Website: http://www.littleblueriverwc.org/
Missouri Bootheel Stream Team Association
(Little River Ditches Watershed)
Contact: Vannessa Frazier
Email: vfrazier_hcb@yahoo.com
Missouri River Communities Network
(Missouri River)
Contact: Steve Johnson
Email: manitoubluffs@gmail.com
Website: http://www.moriver.org/
Northern Ozark Rivers Partnership (NORP)
(Meramec, Huzzah, Courtois, Big
& Bourbeuse Rivers)
Contact: Larry Cain
Email: amljcain@att.net

Show-Me Clean Streams
(Boone, Callaway, Cole, Cooper, Howard
& Moniteau Counties)
Contact: Diane Oerly
E-mail: diane.65202@gmail.com
South Grand River Watershed Alliance
(Bates, Cass & Henry Counties)
Contact: Rick Lincoln
Email: info@southgrandwatershed.com
Website: http://www.southgrandwatershed.com/
Southwest Ozarks Stream Teams
(Spring and Elk River Watersheds)
Contact: Linda Swaim
Email: swaim@cableone.net
Website: http://www.swost.org/
Elk River Watershed Improvement Association
(Elk River Watershed)
Contact: Drew Holt
Email: erwia@olemac.net
Website: http://www.erwia.org/

Missouri Stream Team
The Missouri Stream Team Watershed Coalition (MSTWC) is a notfor-profit organization with the mission of promoting and supporting
Stream Team Associations. Associations, in turn, are regional groups of
individual Stream Teams. By working together as part of an Association,
Stream Team members can tackle and conquer larger goals. There are
currently 14 Associations located throughout Missouri participating in
MSTWC (see list inside back cover). The Missouri Stream Team Watershed Coalition serves as a resource for information, education, stewardship and advocacy for these Associations and Stream Teams.
WWW.MSTWC.ORG

The Missouri Stream Team Program began educating about, encouraging
stewardship of, and promoting advocacy for Missouri’s streams and rivers in 1989. In the subsequent 21 years it has been an incredible success,
with an estimated 80,000 volunteers conducting trash pick-ups, planting
riparian vegetation, monitoring water quality and mapping watersheds.
Missouri Stream Team volunteers are enthusiastic guardians of the state’s
110,000 miles of flowing water.
WWW.MOSTREAMTEAM.ORG

Stream Team 702

