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Introduction 

In this paper, the limnologicd characteristics of Lake of the Ourks ,  Missouri, during summers 
198C-1986 are assessed and compared with measurements made during 1976--1979 U O N E ~  & 
N o v u  1981) to  determine whether changes have resulted from construction of Truman Lake - 
located on the Osage River immediately above Lake of the Ourks.  Our working hypothesis 
throughout the s u d y  was that creation of this reservoir-series would cause Lake of the O z v k s  to  
become less turbid and, with more light, more productive. 

Site description and methods 

Although Truman Lake (surface area - 22,510ha; volume - 1.5 x 109m3) was filled in De- 
cember 1979, water was impounded at lower elevations starting in summer 1977 (CRUNK~TON et d. 
1980). Discharge from Truman Dam is controlled by a weir that directs surface water (average 
depth - 5 m; in summer 1983 this zone was oxic) over a spillway or  through turbines to  Lake of the 
Ozarks (surface area - 24,100 ha; volume - 2.4 x 109m3). The difference in elevation between 
these two water bodies when both are at pool stage is 14 m. 

In this study, data were collected at the same six sites on Lake of the Ozarks as in JONES & 
N o v u  (1981, Table 1; see that paper for map). During 1984--1986, data were also collected from 
rwo additional sites in the former Osage River channel t o  better describe the gradient of conditions 
downreservoir. These sites were located four-tenths (Station 2.4) and seven-tenths (Station 2.7) of 
the distance between the station near the dam (Station 2). and sampling site upreservoir on the 
Osage Arm (Station 5). Replicate samples were collected from surface waters at each station on 
three or  four sampling dates each summer between late June and early September. 

Methods were given in JONES & NOVAI (1981) unless noted otherwise. Total nitrogen was meas- 
ured by automated block digestion (WALL & GEHRKE 1975) in 1979 and 1980 and by persulfate diges- 

' tion ( D ' ~ A  et al. 1977) followed by cadmium reduction (USEPA 1979) since 1983. Chlorophyll-a 
(CHLA) was extracted in acetone/dimethyl sulfoxide ( S T A U ~ R  et al. 1979) and estimated by f l u e  
rometry (KNOWLTON 1984) during 1982-1985. In 1986, chlorophyll-a was extracted in ethanol 
(SARTORY & GROBBELMR 1984) and estimated by fluorometry (KNOWLTON 1984). These methods 
were found to give comparable results in analyses beforehand. Alkaline ~hosphatase activity was 
determined by the spectrophotometric method of HEATH (1986); d l  activity was attributed to 
phytoplankton. 

Statistical analyses of the variables considered in this study involved construction of linear, addi- 
tive models to predict the expected value of limnological characteristics in Lake of the O z v h .  
These models included the factors: (1) period (two levels, pre- and post-Truman lake), (2) station (six 
levels), (3) interaction of period and nation (12 levels) and (4) hydrology (continuous variable). In- 
flow data were included as a covariate because JONES & NOVAK (1981) cautioned that water qudiry 
varies with inflow; therefore, a simple comparison between data from pre- and post-impoundment 
periods would nor be adequate to  interpret whether Truman Lake has affected Lake of the Ozarks. 
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Such models were developed from daily measurements of limnological variables combined with 15, 
20-, 25- and 30-day inflow averages as the hydrological covariate and seasonal averages combined 
with June-July and June-July-Augun inflow values as the covariate. The resultant models for 111 
data sets were identical in the significant factors included and the ordering of nation. period, and pe- 
riod by station means; P-values reponed in the text were calculated from the data set of daily 
values combined with 20-day average inflow as a covariate. These models were appropriate for the 
data. and natistiul assumptions were checked (MILUKEN &JOHNSON 1984). 

Although the interaction of period and station factors was not a significant component of any 
model tested (0.32 s P s 0.85 for chlorophyll, phosphorus and SECCHI depth models), models 
which included an interaction term were run to calculate mean values for nation-period combina- 
tions. These means were examined for consistent patterns of differences. 

Interpretation of P-values (the probability that a calculated tm statistic is at least as extreme as 
that actually observed if the null hypothesis is true), is that they provide an inverse measure of the 
strength of evidence against the null hypothesis. In the text, we use the term significant to reflect a 
P-value of less than 0.05 in the usual sense. Because the natinical tens we conducted were not indc 
pendent, we also consider P-values between 0.05 and 0.10 as providing moderate evidence against 
the null hypothesis, and give attention to consistent patterns in nation differences throughout the 
analysis. 

Results and discussion 
i 

Seasonal mean values averaged by station for the period before and since filling of 
Truman Lake are similar (Table 1). Although the Osage River n o  longer enters the  lake 
directly, the longitudinal gradient of TP concentrations, inorganic suspended solids and 
water clarity from the headwaters t o  the dam measured in 1980--1986 is of the  same mag- 
nitude as in the earlier study (Table 1, JONES & NOVM 1981). Values of phosphorus and 
suspended solids are higher and transparency is loa*er in the riverine reach of Lake of the 
Ozarks (Station 6) than in the surface waters of Truman Lake (Table 2). W e  believe input 
of water t o  Lake of the Ozarks via Truman Dam is sufficient t o  scour unconsolidated 
materials from the former Osage River channel and results in water quality characterized 
by high values of inorganic suspended solids and poor water clarity. T h e  CHLA:TP 
ratio is generally lower here than in Truman Lake o r  elsewhere in Lake of the Oz~ks.  
But, in contrast to the previous study, CHLA and TP data in all but one season (1981) fit 
within the  confidence of the empirical relation for these variables UONES & BACHMANN 
1976) - in the previous study values from this site were usually below the  lower con- 
fidence limit. The  exception is a year of high inflow when C H L A :  TP ratios are lower 
throughout the reservoir. Higher CHLA:TP values (P ~ 0 . 0 0 1 )  in this reach suggest 
conditions have changed. Nutrients may be more available and light may be more 
favorable for algal growth. Also, this reach now receives lake phytoplankton from the 
upper reservoir, which may be b m e r  adapted to growth while in transit downreservoir 
than river-born algae (SOBALU & BACHMANN 1984) that entered the lake during the  earlier 
study. 

At the lacustrine sites (all stations except 5 and 6) nutrient values and algal biomass 
were typical of rnesotrophic conditions, and concentrations of inorganic suspended 
solids were moderate (> 80% of the daily values were ~ 3 . 6  mg - I - ' ,  the median value - 
found in a broad range of midwestern reservoirs, unpublished data). At these sites, algal 
biomass largely determined water clarity; the SECCHI and CHLA data fit the empirical r e  
lation for these variables found in waterbodies with low inorganic turbidity (JONES & 
BACHMANN 1978). The  CHLA and TP data also fit that empirical relation (JONES & 
BACHMANN 1976). The Niangua Arm (Station 4) was generally the most fenile and least 
















