Table Rock Lake

SITES

Barry, Stone and Taney County

Lake levels in Table Rock were fairly stable
during the 2009 sample season, varying by
less than 5 feet. Consistent lake levels suggest lower and more stable inflows into the
lake in 2009 relative to the 2008 season,
when lake levels varied by more than 15 feet
(see graph). The extreme flooding in 2008
resulted in high nutrient concentrations in the
lake (when volunteers could actually access
their boats). The return to more normal inflows in 2009 led to nutrient concentrations
in the lake that were generally lower than
those in 2008, with mean values that were
similar to long-term averages at most sites.
In contrast, chlorophyll concentrations tend-

ed to be higher than long-term averages,
suggesting more efficient use of nutrients
by the algal community (greater chlorophyll
production per unit phosphorus has been
a recent trend in Table Rock Lake). Secchi
transparency across the lake in 2009 tended
to be shallower than normal, a predictable
result of increased algal biomass.
Normal lake levels allowed volunteers to access the lake and collect samples during the
whole season. A total of 17 sites were monitored in 2009, with most sites being sampled
eight or more times between April – September.
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Table Rock Lake
2009 Table Rock Lake Summary Data
TP = Total Phosphorus
TN = Total Nitrogen
CHL = Chlorophyll
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Phosphorus concentrations were variable
among main lake sites during the first half
of the sample season, with individual values
ranging from 5 - 21 µg/L. During the second
half of the sample season all sites, with the exception of Site 1, had comparable phosphorus
concentrations around 10 µg/L. Site 1, located
at the dam, differed in that phosphorus concentrations during the later part of the season
were about half those measured elsewhere
in the main lake. Also, phosphorus peaked at
Site 1 in late June, when phosphorus levels
were decreasing at the other sites.
Seasonal and spatial nitrogen patterns in the
main lake mimic phosphorus, with higher concentrations and more variability in the first half
of the season, and comparable concentrations
among sites during the second half of the season. The peak nitrogen value at Site 14 (located between the Indian Creek and James
River arms) was measured in early May, while
elevated nitrogen levels at Site 3 (located at
James River Arm confluence) were not evident until early June, and the highest nitrogen
value at Site 1 was measured in late June.
This pattern of peak nitrogen values occurring
over time as site location moves down-lake
suggests a slug of high nitrogen water moving
through the main lake channel.

are lost through sedimentation.
The 2009 season differed from 2008 in that
maximum phosphorus and nitrogen values in
the main lake were well below maximum values measured in 2008, when early season
phosphorus concentrations in the main lake
were as high as 80 µg/L and nitrogen peaked
at 1250 µg/L. The overall patterns for both
years were the same, with highest values in
spring/early summer and decreasing values
through the second half of the season. These
similar patterns occurred even though the two
years differed substantially in terms of inflow
amounts and variability, indicating the importance stratification has on influencing surface
water quality in Table Rock Lake.

The variability in phosphorus and nitrogen
levels during the first half of the season was
probably related to localized influences of
inputs associated with rain events, and the
subsequent movement of nutrient-rich waters down lake. By mid-summer the lake is
strongly stratified and differences in water
density cause most inputs to plunge into
deep water where they do not influence surface water quality. During this stratified period, phosphorus and nitrogen concentrations
tend to decrease in surface waters because
nutrients incorporated into organic matter
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Over the course of the sample season,
chlorophyll concentrations at main lake
sites tended to increase. Upper main
lake sites had minimum values measured in April, with maximum values for
most of the upper lake being measured
in September. Variability among sites
makes generalizing spatial trends difficult. At times, such as late June, chlorophyll values were similar for all sites
(6 - 9 µg/L). In contrast, early June and
early July samples saw much more variability among the main lake sites.
Most Secchi transparency readings collected in the main lake channel were
between 48 and 96 inches in depth,
with the majority of sites having readings that occurred throughout that
range. The most dramatic result from
2009 was the extreme clarity measured
at sites 14 and 3 during May, when Secchi exceeded 14 feet in depth. Water
clarity at Site 17 was about 8 1/2 feet in
May, considerably shallower than that
at the adjacent Site 14. This discrepancy in Secchi transparency occurred
even though chlorophyll concentration
at both sites were near 3.0 µg/L. Site
17 is up-lake of Site 14 and suspended
sediment may account for the lower
than expected Secchi reading.
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Phosphorus and nitrogen behaved differently
over the course of the season among James
River Arm sites. While phosphorus did vary at
individual sites, there was no consistent seasonal pattern across the sites. In contrast, nitrogen levels at the four sites showed the same
seasonal pattern, high levels in April and May,
dramatic decreases in June, followed by stable
conditions the remainder of the sample season.

Chlorophyll concentrations at the two upper arm
sites (13 and 11) were low on the first sample
date and reached maximum levels late in the
summer. In contrast, chlorophyll peaked at Site
5 (mid-arm) early in the sample season, while
Site 4.5 in the lower James River Arm showed
low variability with no true peak in chlorophyll.
Similar to nutrient concentrations, chlorophyll
showed a longitudinal gradient with lower values as site location moved down-arm.

A longitudinal gradient among sites was evident, with nutrient concentrations decreasing
as the site location moves down-lake towards
the main channel. This spatial pattern is a result of a combination of factors including sedimentation of organic matter, dilution and denitrification.

Secchi transparency readings did not show obvious seasonal patterns at any of the sites, and
did not always respond predictably to changes
in algal chlorophyll concentrations. Most likely,
suspended sediments also influenced water
clarity, especially at the upper James River Arm
sites.
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King’s River Arm (Site 6.5 and Site 7)
The seasonal pattern of highest nutrient concentrations occurring in spring, with lower
and more stable levels in the summer and fall
was observed for nitrogen at both Kings River
sites, as well as for phosphorus at Site 6.5.
This pattern reflects how the influence of nutrient inputs on surface water quality changes
during the course of the sample season due
to lake stratification. Phosphorus at Site 7 differed from the expected pattern as peaks in
concentrations occurred during summer. Nitrogen levels at the two sites were very similar,
with the exception of the peak value at Site 7
in May.

sample season, with Site 6.5 averaging about
a foot more clarity than the up-arm Site 7.

Chlorophyll concentrations at both sites tended to increase as the season progressed. This
pattern suggests that the algae were limited
by factors other than nutrients in the spring,
most likely light limitation associated with suspended sediment and deeper mixing prior to
thermal stratification.
Secchi transparency values at the two Kings
River sites fluctuated in parallel during the

Long Creek (Site 8)
The maximum nutrient concentrations
in Long Creek were measured early
in the sample season, with lower and
stable levels during summer and fall.
In contrast, chlorophyll concentrations
were lowest during the first half of
the season, with higher values being
measured July – September. Secchi
transparency did not show a seasonal
pattern, with values approaching six
feet occurring throughout the season.
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Indian Creek (Site 9)
Phosphorus concentrations were low
and stable throughout the sample season, ranging from 11 - 14 µg/L. During
2009 the nitrogen values at Site 9 were
lower than normal, with concentrations
measured during June-July being extremely low. Like other tributary sites,
there was a tendency for chlorophyll
concentrations to increase as the season progressed. Secchi transparency
readings reflect the algal chlorophyll
seasonal pattern, with deepest readings occurring in spring when chlorophyll was at a minimum.

Roaring River (Site 16)
Phosphorus at Site 16 in Roaring
River showed relatively low variability,
ranging less than a factor of two. In
contrast, nitrogen ranged more than a
factor of five, due to an extremely high
value measured in April. Chlorophyll
also showed a fair amount of variability, while Secchi values were stable
throughout the season.
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Roaring River Sampling – Above and Below

The two sample sites located within
Roaring River, prior to Table Rock
Lake, showed a slight gradient in water quality, with lower nutrient values
at the down-stream site (average decreases in nitrogen and phosphorus
were 90 and 5 µg/L, respectively).
Phosphorus displayed no patterns
over the sampling period, with values remaining consistent from May
to October. Nitrogen showed more
variability, with the maximum values
measured in July being more than
1000 µg/L higher than minimum values.
The maximum nitrogen value measured at Site 16 was within the
range of nitrogen values measured
up-stream in the river. It is probable
that the April sample at Site 16 was
collected before the lake stratified,
when inflows from Roaring River
would directly influence surface water quality at the lake site. Once the
lake stratified, inflows from Roaring
River probably plunge below the surface layer of the lake and do not directly influence surface water quality
at Site 16.
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Sites 1, 2 & 3 – Lower Main Lake
Mean chlorophyll concentrations during the last two years have been higher
than normal at all three lower-lake sites.
Recent mean values at sites 3 and 2
are comparable to some of the levels
measured in the mid-1990s, while the
means for the last two years at Site 1
were higher than any measured in the
previous 16 years. These higher chlorophyll levels have not been in response
to increased nutrient concentrations as
nitrogen is unchanged and phosphorus
continues to be lower than long-term averages at all three sites.
Increased chlorophyll in the lower lake
may reflect changes in the algal community. The various algal species have
different nutrient requirements and also
differ in terms of chlorophyll content
(which is why our use of chlorophyll is
only an estimate of algal biomass). It
is possible that species dominating the
algal community in recent years require
less phosphorus than previous dominant
species, leading to more algae even
though nutrient levels have remained
the same or decreased.

Site 2

Site 3

Secchi transparency has been shallower
than normal at all three sites during the
last two seasons, with the most dramatic difference at Site 1 near the dam, and
differences decreasing towards Site 3.
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Site 14

Sites 14, 17 & 15 – Mid Main Lake
While 2009 nutrient concentrations
at mid-lake sites were lower than
2008 values, they were still slightly
higher than long-term averages.
Mean chlorophyll values were also
above the long-term averages at all
three mid-lake sites during 2009. In
response to higher than normal chlorophyll levels, Secchi transparencies
were shallower than long-term averages. None of the water quality parameters showed long term trends
at any of the mid-lake sites.
There was a slight longitudinal gradient in water quality among the midlake sites. On average, phosphorus
was higher at Site 15, the most uplake of the three mid-lake sties, and
decreased as site location moved
down-lake. Chlorophyll followed the
same trend, with a slight decrease
in concentrations as site location
moved down-lake. Secchi transparency differed in that average values
for sites 15 and 17 were within an
inch of each other, with Site 14 (the
most down-lake of these three sites)
having an average Secchi in 2009
that was more than 20 inches deeper than the other two sites.
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Sites 18 and 10 – Upper main lake
Nutrient concentrations at upper-lake
sites (18 and 10) were near the longterm averages in 2009, with no identifiable trends. Though nutrient concentrations were at near normal levels, mean
chlorophyll values at both up-lake sites
were higher than normal. This was especially true for Site 18 where mean
chlorophyll during summer 2009 was
twice the long-term average (8 vs. 4
µg/L). The higher chlorophyll relative
to phosphorus was a theme across the
main lake in 2009. Mean Secchi transparency values for 2009 reflect the
higher than average chlorophyll levels,
with mean transparency values being
shallower than normal.

Site 10

Sites 6.5 & 7 – Kings River Arm.

Site 6.5
Mean phosphorus and nitrogen values
at both Kings River Arm sites were similar to their long-term averages. While
nutrient levels do fluctuate from one
year to the next, neither site shows long
term trends. These sites were similar to
main lake sites in that the mean chlorophyll values in 2009 were slightly higher than long-term means even though
nutrient levels were not.

Site 7
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Sites 4.5, 5, 11 & 13 – James River Arm
Phosphorus levels across the James River
Arm in 2009 were below pre-2001 values,
and below long-term averages. Nitrogen
was within its normal range throughout
the arm, with mean values that were below long-term averages at the two upper
sites (13 and 11) and slightly higher than
long-term averages at lower-James River
sites (5 and 4.5). Both nutrients display

the expected gradient, with highest values
up-arm. Mean chlorophyll concentrations
across the James River Arm were slightly
higher than long-terms averages, but well
within the normal range. The longitudinal
gradient of chlorophyll was not as strong
as observed for the nutrients. Secchi transparencies were normal across the arm in
2009, with the down-arm site having twice
the clarity as the most up-arm site.

Site
4.5

Site 5

Site 11
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Site 8 – Long Creek
Mean chlorophyll concentrations at Site 8
have been more than twice the long-term
average during the last two summers. During both summers phosphorus concentrations were slightly higher than normal, while
nitrogen values were notably higher than
normal. Secchi transparency was shallower
than the long-term average during the last
two summers, but not substantially different
from some previous measurements. The
recent shift in chlorophyll levels without a
notable change in Secchi may indicate a
decrease in the suspended sediment at this
site (ISS not measured at Table Rock).

Site 8

Site 9
Site 9 – Indian Creek
Mean phosphorus values have alternated
between being above and below the longterm average for the last nine years, ranging about 10 µg/L. Chlorophyll concentrations have not always followed the same
year to year fluctuations as phosphorus.
Secchi transparency has followed the patterns displayed by chlorophyll. Overall
there are no long-term patterns for any of
the parameters.
Site 16 – Roaring River
Secchi transparency values have been stable at Site 16 during the seven years after
a period of slightly clearer water during the
2000-2002 seasons. The period of slightly
shallower transparency overlaps with lower
chlorophyll concentrations, suggesting that
suspended sediment may have increased
at this site (explaining the shallower transparency readings when chlorophyll indicates clarity should have increased). The
shift in clarity and chlorophyll are probably
not substantial enough to be considered as
true long-term trends.

Site 16
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