Field Procedures for Lake Trophic Surveys

Each lake was sampled twice during the year; once during the winter and once during the summer.  The main purpose of winter sampling was to determine the phosphorus and pH levels during a time of low biological production.  In addition, the possibility of dissolved oxygen depletion under the ice was investigated, as well as the types of plankton present.  Summer sampling consisted of evaluating various physical, chemical, and biological parameters during a time of maximum biological production.  The purpose of the summer sampling was to describe the trophic state of the lake, as well as to determine the limiting nutrient.

At both sampling dates, the station was located over the greatest depth of the lake.  In addition to trophic data, pH and alkalinity measurements were performed in both winter and summer, as a check on acid deposition effects.

Winter Sampling
1. Chop a hole in the ice over the deep spot of the lake.  Additional stations may be added on larger lakes, or those with dissimilar basins or coves.

2. Collect a water sample one foot off the bottom with a Kemmerer bottle for dissolved oxygen analysis by the Winkler method.  Record the temperature of the sample and add the appropriate Winkler reagents on site.

3. Collect water samples with the Kemmerer bottle at 1/3 and 2/3 the water depth, to be analyzed for:
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4. Haul an 80u mesh plankton net vertically through the water column from a depth of 50 feet or from 3 feet off the bottom, whichever is less.  Preserve the sample with Lugol’s solution.  The sample will be analyzed for net phytoplankton identification (to genus) and % abundance, and for zooplankton identification (genus), % abundance, and cell counts.

5. Record weather conditions.

Summer Sampling

1. Slowly cruise along the entire shoreline of the lake, as well as the major islands.  Identify and locate on a map the major growths of vascular plants and macroscopic algae (Nitella, clumps of Spirogyra, etc.).  Subjectively evaluate the abundance of each plant in the lake as a whole, using the terms sparse, scattered, scattered/common, common, common/abundant, abundant and very abundant.  Collect any unknown samples for laboratory identification and collect any exotic plants for the herbarium.  Also make note of other organisms observed (e.g., sponges, bryozoans).

2. While cruising the shoreline, collect samples for E. coli analysis at random sites, or areas of suspected pollution.  Collect 2 to 3 samples per lake, and locate the collection site on the map.

3. Conduct numerous transects across the lake to determine water depths, using a continuously recording fathometer.  Record depths on a lake outline map.  Measure water depths at 2 to 3 different depths with a weight and chain, to determine the correction factor (if any) for fathometer readings.

4. At the deep spot of the lake, measure and record a temperature and dissolved oxygen profile, using a meter and probe.  Record the time of this measurement.

5. Collect water samples with a Kemmerer bottle at the mid-epilimnion, mid-metalimnion, and mid-hypolimnion depths, for chemical analysis.  If the lake is not stratified, collect samples at 1/3 and 2/3 the water depth.  These samples are analyzed for:
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The upper sample is also analyzed for calcium, potassium, sodium, and magnesium.

6. Collect a composite sample of the entire epilimnion by repeatedly lowering a weighted tygon tubing to the depth of the mid-metalimnion, pinching it off, and collecting the contained water.  The sample is used for chlorophyll-a analysis.  If the lake is not thermally stratified, collect a composite sample of the entire oxygenated water column (dissolved oxygen > 1 mg/L), but no greater than 50 feet and no closer to the bottom than 3 feet.

7. Measure water transparency with a Secchi disk.

8. Collect a vertical plankton net haul from the mid-metalimnion to the surface, using an 80u mesh net.  Preserve the sample with Lugol’s solution.  If the lake is not thermally stratified, the plankton net haul should be from the same depth as the composite sample collected in #6 above.  The sample is analyzed for net phytoplankton identification (to genus) and % abundance, and for zooplankton identification (to genus), counts, and % abundance.

9. Describe the access to the lake.  Record the weather and comment on shoreline development, number of boats, and aesthetics of the lake.  Also comment on observations of wildlife (e.g., loons, beaver activity, turtles, etc.).

