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Background Information

The Gile Flowage is a 3,384 acre impoundment in Iron Co. Wisconsin.  It has a maximum depth of 25 feet.  It is the first inland lake in Wisconsin found to contain spiny water fleas (Bythotrophes cederstroemi).  Spiny water fleas (SWF’s) are an exotic species of zooplankton native to northern Europe.  SWF’s are predaceous, feeding on other zooplankton.  Their long, spiny tails prevent them from being eaten by juvenile or small fish.  They cause shifts in the native zooplankton community and may impair recruitment of juvenile fish into the adult population.  They were first found in the Gile Flowage in the late summer of 2003.

2004 Monitoring Methods

The Gile Flowage was monitored during 2004 to assess the population of SWF’s present.  Four sites were sampled (figure 1) approximately twice per month beginning in July.  At each site, four vertical tows were made from two feet off the bottom to the surface.  A 0.5 m diameter plankton net with a 253 micron screen was used.   Vertical profiles for dissolved oxygen, temperature, and conductivity were measured on dates with the potential for stratification.  Surface water temperature was measured on other dates.  Water elevation was also recorded, using the gage at the dam.

2004 Monitoring Results

Monitoring results are listed in tables 1 – 7.  SWF’s were present on all sampling dates.  Mean SWF densities are summarized below:



SWF’s/m3


Water

Water

Date

Mean +/- 90% confidence interval
Level (ft)*
Temp (oC)

7-7-04


18.1 +/- 8.6


 1488.3
  18.7

7-23-04

8.7 +/- 2.7


 1486.6
  NA

8-10-04

24.8 +/- 8.1


 1485.3
  20.2

8-27-04

21.5 +/- 6.1


 1484.9
  18.3

9-29-04

4.0 +/- 0.9


 1484.3
  15.7

10-15-04

7.7 +/-5.2


 1484.2
  9.5

11-04-04

11.4 +/- 4.1


 1484.6
  7.5

*1490.0 ft. is considered full pool

The 16 tow samples collected on each date showed fairly high variability in SWF density.  Mean densities from one date to the next show few significant changes.  A significant increase in density occurred between 7-23-04 and 8-10-04.  A significant decrease in density occurred between 8-27-04 and 9-29-04.  There is no clear relationship between SWF density and water level or water temperature.  Water level dropped 4.1 feet between 7-7-04 and 10-15-04, and then rose 0.4 feet by 11-04-04.  The summer of 2004 was  cooler than normal and this is reflected in water temperatures.

General observations of other zooplankton in the samples showed they were heavily dominated by copepods on all dates.  Some Chaoborus were present in July samples. Leptodora, a large, native, predaceous zooplankton species, was present on all dates from August to November.  Their highest population was found on September 29th, when a density of 3.5/m3 was present. The density of SWF’s was at its lowest on that date.

Consideration of SWF Control Options

There is no proven control method for SWF’s.  Two potential methods were considered for the Gile Flowage: 1. Enhancement of the planktivorous fish population, escpecially bluegills and crappies, and 2. Drawdowns to flush SWF’s from the flowage.  Application of either method faces difficulties.

While small fish cannot feed on SWF’s, fish larger than about 4 inches can feed on them.  At Fish Lake in Minnesota, which is a reservoir very similar in size and depth to the Gile Flowage, a SWF population that was present for several years disappeared.  It is believed predation by bluegills and crappies was the cause.

Bluegill and crappie are present in the Gile Flowage in low numbers.  Their abundance is limited by the relative lack of aquatic macrophytes (appendix 1).  Macrophytes do poorly in the flowage mostly due to the large variations in water levels and partly due to limited water clarity.  Typical Secchi depths for the flowage are 4 – 6 feet.  

Power is not generated at the Gile Flowage dam.  The flowage is used to store and release water for power generation at 2 downstream dams.  The flowage has been drawn down 5 to 12 feet below full pool level in several years with records.  In the past, DNR fish management staff have encouraged the dam operators to moderate drawdowns to promote panfish production, but have been unsuccessful (appendix 1).

The flushing effect of the current drawdown regime on SWF’s is unknown, but they are clearly able to maintain significant population densities.  A severe summer drawdown would probably be necessary to flush a high percentage of the SWF population from the flowage.  It is unknown if it would have any long-term control effects.  DNR fish management staff feel a severe summer drawdown would have unacceptable impacts to the flowage fishery.  A severe winter drawdown might have the potential to kill over-wintering SWF’s, but the susceptibility of the winter resting egg stage of SWF’s to freezing and/or dehydration is unknown.  There may be a fair chance of survival.  The fishery impacts of a severe winter drawdown are probably also unacceptable. 

Other Gile Flowage Data

Water Quality Data
Some water quality data for the Gile Flowage is available for 1994-5, 1997, and 2000.  Most of this data is presented in table 8.  The flowage is considered mesotrophic with moderate nutrient availability and algae production.  Summer total phosphorus concentrations range from 13 to 32 micrograms per liter (ug/l), and average 25 ug/l.  The ratio of total nitrogen to total phosphorus indicates algae production is phosphorus limited.  Summer chlorophyll a concentrations range from 3.0 to 6.9 ug/l, and average 5.2 ug/l.  

The water is noticeably stained and is considered to have moderate color, with values of 60 to 75 platinum-cobalt units.  The color contributes to poor water clarity.  Summer Secchi depths range from 4.3 to 6.6 feet, and average 5.2 feet.

The water is soft with an average hardness of 21.5 milligrams per liter (mg/l) as CaCO3, and an average alkalinity of 16.5 mg/l as CaCO3.  The water is usually slightly alkaline with an average pH value of 7.1, and reported values ranging from 6.4 to 7.6. 

The large surface area and shallow depth of the flowage prevents any substantial thermal stratification or hypolimnetic oxygen depletion from occurring.  Records from most summer dates show no significant stratification.  Occasional early to mid summer dates show some thermal stratification and oxygen depletion in the lower 1 to 2 meters of the water column.  These conditions are probably short-lived and restricted to small areas of deep water. 

Aquatic Macrophyte Data

An aquatic macrophyte survey was done for the flowage in August 1994 (appendix 2).  The water level was 4.8 feet below full pool level.  The maximum depth of macrophyte growth was only 1.3 feet.  Eighty-five percent of the littoral area contained no aquatic macrophytes.  Twenty-four species of aquatic macrophytes were found.  The index calculated for the “relative frequency of fisheries valuable species” was 11, which was the lowest value found for the 8 northern Wisconsin flowages that were surveyed in the study. 

Lake Depth Map   

A DNR Lake Survey Map showing water depths for the Gile Flowage has not been produced.  However, a privately produced lake depth map is available (appendix 3).  
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