
   

  

Macrophyte Survey of 

Diamond Lake, OR 
 

 
A report to the  

Oregon Department of Fish & Wildlife 

Roseburg, OR 
 
 
 

Prepared by 
 

Benn Eilers 
MaxDepth Aquatics, Inc. 

Bend, OR 
 
 

November, 2007 



MaxDepth Aquatics  Macrophyte Survey 

November 2007  1

Introduction 
 
The introduction and eradication of tui chub lead to profound changes in the ecology of 

Diamond Lake, OR.  Much of the focus on ecosystem effects in Diamond Lake has been 

devoted to assessing the effects on fisheries, benthic macroinvertebrates, zooplankton, 

and phytoplankton.  Here we report on an initial attempt to follow changes in the 

macrophyte abundance and distribution between 2002 and 2007. 

 

Methods 
 
The survey of the macrophytes in Diamond Lake was conducted July 9 - 12, 2007.  Data 

were collected using dual transducers connected to a Biosonics DTX digital echosounder 

and interfaced through a Panasonic Toughbook laptop computer.  We used a single-beam 

430 kHz transducer to survey the macrophytes and a split-beam 200 kHz transducer to 

penetrate the macrophytes and provide accurate depth measurements.  Both transducers 

were set to ping at a rate of 5 Hz with a ping duration of 0.4 ms for the split-beam and 0.1 

ms for the single beam.  Positioning was provided with a Trimble AG-132 DGPS, which 

was interfaced with the echosounder and the routing software and provided a nominal 

accuracy of 1 m. 

 

Survey transects were plotted out using north-south transects on the west side of the lake 

and east-west transects on the southern end (Figure 1).  An additional survey pass was 

added around the perimeter of the lake.  During the survey, the water was sufficiently 

transparent (9.6m) to visually identify areas with macrophytes.   
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Figure 1 - Boat tracks during macrophyte survey. 

 

An example echogram identifying areas of tall macrophytes is shown in Figure 2. This 

echogram shows areas of moderately dense macrophytes approximately three meters tall 

at a depth of six meters.   
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Figure 2 - Echogram with 200 kHz transducer showing tall macrophytes. 

 

Results 
 
All files were analyzed using Visual Analyzer 4.1 and BioPlant 1.0.  The resulting data 

consisted of position, depth to bottom, depth to top of weeds, and macrophyte density, 

output every two seconds.  This data was gridded with a kriging algorithm to provide a 

visual representation of macrophyte height (Figure 3) and macrophyte density (Figure 4).   
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Figure 3 - Macrophyte distribution in Diamond Lake - July 2007. 
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Figure 4 - Macrophyte density in Diamond Lake – July 2007. 
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These results seen in Figures 3 and 4 can be combined by multiplying the height and the 

density and summing the product to yield a total volume estimate of water contained 

within macrophyte areas.  This estimate of 1.68 million m3 represents 2.0% of the total 

volume of Diamond Lake. 

 

Comparison to Previous Survey 
 
A macrophyte survey was conducted in August 2002 and the results from that survey are 

displayed side-by-side with the density-corrected 2007 survey (Figure 5). 
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Figure 5 - 2002 and 2007 macrophyte height 
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Different hydroacoustic hardware and software were used during the two surveys.  The 

2002 survey was conducted using a SIMRAD 200 kHz transducer and processed without 

the aid of any macrophyte specific software.  Consequently, care should be taken when 

directly comparing the results.  A quick visual inspection shows similar patterns between 

2002 and 2007 with slight spatial variations.  The macrophytes sampled in 2007 were 

taller than those measured in the 2002 survey, with macrophytes exhibiting a maximum 

height of just over 1 meter in 2002.  In the 2007 survey, the maximum depth at which 

macrophytes were found was just over 6.5 meters, while the 2002 survey had 

macrophytes present to a depth of 9 meters along the western shore.  The two maps 

shown in Figure 5 were overlaid to produce a difference map representing either the gain 

or loss in macrophyte coverage between 2002 and 2007 (Figure 6).  

 
There was a slight decrease in macrophytes shallower than 3.5 m, whereas there was a 

moderate increase in macrophytes deeper than 3.5 m.  The notable exception to this trend 

is in the northwest corner of the lake, near the outlet.  A large section of macrophytes 

between 4 - 5 meters in depth which was present in 2002, was absent during the 2007 

survey.  Macrophyte volume was divided into 0.5 meter bins and plotted for each survey 

(Figure 7). 

 



MaxDepth Aquatics  Macrophyte Survey 

November 2007  8

 -1

 -0.8

 -0.6

 -0.4

 -0.2

 0

 0.2

 0.4

 0.6

 0.8

 1

 1.2

 1.4

 1.6

 1.8

 2

 2.2

Change (m)

Change in Macrophyte 
Distribution and 

Canopy Height
2002 - 2007

MaxDepth Aquatics

No Change

In
cr

ea
se

D
ec

re
as

e

 

Figure 6 - Change in macrophyte distribution and canopy height from 2002 to 2007 
 



MaxDepth Aquatics  Macrophyte Survey 

November 2007  9

0 100000 200000 300000
Volume of Macrophytes (m3)

10

9

8

7

6

5

4

3

2

1

0

D
ep

th
 (m

)

Survey
2002
2007

 

Figure 7 - Macrophyte volume classified by water depth for 2002 and 2007 surveys 
 

The trends seen on the map in Figure 6 are classified and quantified in the graph of 

Figure 7.  Areas with a depth less than 3 meters showed a 50% decrease in macrophyte 

volume from 2002 to 2007, whereas areas with a depth greater than 3.5 meters showed an 

increase of 36%.  Areas with a depth range of 3.0 – 3.5 meters was the only depth class 

that did not exhibit a significant change.  A few macrophytes were seen in water deeper 

than 6.5 meters in 2002; during the 2007 survey, the macrophytes in the same depth zone 

were not located.  Overall, the volume of water encompassed by the macrophytes was 5% 

greater in 2007 than in 2002 with values of 1.68 million m3 and 1.60 million m3 

respectively.   
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Discussion 
 
The distribution of macrophytes in Diamond Lake exhibited several changes between the 

2002 and 2007 surveys.  The major event that likely impacted the macrophyte community 

in this time frame was the eight-foot drawdown associated with the rotenone treatment in 

2006.  The drawdown and dewatering of the sediments would explain the decrease in 

macrophyte volume in the shallower areas.  The largest change seen in the 2007 dataset 

was the complete lack of macrophytes in less than 1.5 meters of water.  This is most 

likely a direct result of the macrophyte desiccation associated with the drawdown.   

 

Another major change between 2002 and 2007 was the increased macrophyte densities in 

the deeper (>3.5m) areas observed in 2007.  This was most likely an indirect result of the 

rotenone treatment.  A result of the rotenone treatment was a drastic decrease in the 

zooplankton grazing which led to unusually high transparency throughout the summer.  

This increased transparency would have allowed macrophytes to grow at deeper depths.  

While this would help explain the increase in plant volume for depth classes from 3.5 – 

6.5 meters, it doesn’t explain the lack of macrophytes at depths greater than 6.5 meters 

during the 2007 survey.  Without examining the raw data from 2002, it is not possible to 

know if the macrophytes reported at depths greater than 6.5 meters are valid or simply 

artifacts of the gridding process or misinterpretation by the classification software.   

 

The macrophytes in 2007 tended to be taller than those seen in the 2002 survey with an 

increase of 50% in the average plant height.  The maximum reported macrophyte height 

in the 2002 survey was just over one meter, whereas macrophytes up to three meters tall 

were seen in multiple locations throughout the lake during the 2007 survey. 

 

Overall, the general distribution of macrophytes in Diamond Lake has remained 

relatively stable from 2002 to 2007.  Macrophytes continue to dominate the southern end 

of the lake along with a substantial distribution near the outlet and along the western 
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shore.  The eastern side of the lake continues to exhibit relatively sparse macrophyte 

growth.   
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