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Overview 
• US Bureau of Reclamation began monitoring in 2009 

to study Quagga behavior and influences on the 
ecosystem 
– Fish gut analysis (shad), zooplankton, multi-probe water 

profiles 
• Focus shifted from “Trophic Study” to “Monitoring 

Program” 
• Samples are collected every other month 
• Data collected: zooplankton, multi-probe water 

profiles, Secchi depth 
– July 2013 began sampling phytoplankton, chlorophyll, total 

phosphorous 



Methods 
• Zooplankton 

– Plankton net tows (x2) 
– Lugols preservative 
– Samples sent to BSA Environmental for analysis 

• Phytoplankton 
– 0-5m composite sample using a pool hose 
– Lugols preservative 
– Samples sent to BSA Environmental for analysis 

• Chlorophyll 
– 0-5m composite sample using a pool hose 
– Filtered and frozen 
– Samples sent to Sierra Foothill Laboratory for analysis 

• Phosphorous 
– 0-5m composite sample using a pool hose 
– Sulfuric acid preservative 
– Samples sent to Sierra Foothill Laboratory for analysis 

• Water quality profile 
– Eureka probe (pH, Conductivity, water temp, DO%, DO mg/L)  





Zooplankton Average Biomass 
Summary Table 

Sample Year 

Average Zooplankton 
Biomass (no veligers) 
(ug/L) 

Average Veliger Biomass 
(ug/L) 

Ratio 
Zooplankton: 
Veliger 

2009 (n=9) 0.915 0.061 0.067 

2010 (n=5) 0.208 0.174 0.084 

2011 (n=5) 0.276 0.249 0.902 

2012 (n=5) 0.938 0.137 0.146 

2013 (n=6) 0.533 0.281 0.527 



5-Year Zooplankton Summary 
Charts 
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Zooplankton Division Biomass 
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Division Biomass Summary Chart 
µg

 d
.w

./L
 

2.4 5.0 6.0 4.0 7.9 

419.8 

29.0 40.3 

280.5 

57.7 

93.4 

31.6 
37.7 

117.3 

116.1 

2.1 

0.2 
0.0 

0.0 

0.0 

16.6 

4.4 2.7 

6.2 

9.0 

0.0

100.0

200.0

300.0

400.0

500.0

600.0

2009 2010 2011 2012 2013

2009-2013 Lake Havasu  
Species Biomass Summary 

Veligers Cladocerans Copepods Ostracod Rotifers



Zooplankton Biomass Summary 

• Desirable divisions (i.e., Cladocerans, Copapods) are 
persisting in Lake Havasu 

• Steady increase of veligers in samples 
• Fluctuations occurring between divisions 

– i.e., Cladocerans, Rotifers 
 
 



2013 Phytoplankton Averages 
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2013 Phytoplankton Sample Date 
Comparison  
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2013 Phytoplankton Biovolume 
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Secchi Depth (with scope) 
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Multi-Probe Water Quality Profile 
Yearly Averages 

 Year 

Temperature 

(°C) pH units 

Conductivity 

(µS/cm) 

Dissolved 

Oxygen 

(mg/l) 

Sample 

Size 

2011 19.4 8.34 945 9.32 5 

2012 18.6 8.29 902 9.29 5 

2013 18.7 8.02 892 9.67 6 



2013 Average Chlorophyll & Total 
Phosphorous Data 

Sample Site  
River Mile 

Chlorophyll a, 
Corrected  
(mg/m3 (ppb)) 

Chlorophyll b  
(mg/m3 (ppb)) 

Chlorophyll 
c1+c2   
(mg/m3 (ppb)) 

Pheophytin a   
(mg/m3 (ppb)) 

Phosphate, 
Total, as  
(P  mg/L) 

Green Yellow Brown 

CR215.12 2.40 <0.50 0.91 3.20 0.0177 

CR211.6 1.87 <0.50 0.62 1.53 0.0063 

CR207.7 2.14 <0.50 0.84 4.60 0.0066 

CR199.6 2.00 <0.50 0.68 3.80 0.0045 

CR192.33 1.66 <0.50 0.92 2.14 0.0057 

N=3 



2013 Total Phosphorous 
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2013 Chlorophyll a 
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Future & Path forward 

• No conclusions can be made at this time regarding 
Lake Havasu – preliminary data only 

• Reclamation will continue to monitor the lake and 
add additional sampling parameters when possible 
in the future 
– Nitrogen added next 

• Coordination with Reclamation’s Denver Office for 
funding and additional research opportunities 
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Questions? 

Heidi McMaster 
US Bureau of Reclamation 

PO Box 61470 
Boulder City, NV 89006 

702-293-8560 
hmcmaster@usbr.gov 

 

Photo courtesy of http://www.underwatertimes.com/news3/quagga_mussel.jpg 
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