Sampling Zooplankton in Lakes





By Merle G. Galbraith, Jr.  





This memo describes the methods for estimating the number of zooplankters in lakes. Laboratory procedures are given also for determining the number of large ((1.4 mm) zooplankters.  





Equipment





Thirty-inch long, Wisconsin-style plankton net and straining bucket with drain stopper, mesh size should be 153- or 160-(m nytex netting. Three 125-ml plastic wash bottles with fine tipped spouts. Preserve samples in 3- or 4-ounce widemouthed bottles. A homemade filter funnel of No. 30 mesh brass screening of 0.006-inch width opening and made with a pouring spout. Binocular microscope with at least 20( magnification and containing an ocular micrometer which covers as wide field as possible. A petri dish (grid counting) or other type counting chamber. Equipment for determining dissolved oxygen and a portable fathometer for locating the sampling sites. 





Methods





Determine the depth at which oxygen is less than 0.5 ppm. This depth will hereafter be referred to as the "critical depth" and is the minimum depth from which to start retrieving the plankton net. To locate the sampling stations, divide the lake into four quadrants with the center over the center of the deepest basin (Fig. 1). One axis of the quadrants should be in line with the direction of the current wind. Choose a site on each axis as far out from the center as possible and near where the "critical depth" intersects the lake bottom. Allow enough room below the "critical depth" so that the sampler will not agitate the bottom. To minimize agitation of the bottom always lower the sampler very slowly and carefully for the last 3 feet. Upon reaching the proper depth, pause for at least 30 seconds, then raise the sampler at a rate of approximately 4 feet per second. A hand reel with revolving handles on both sides will greatly facilitate smooth uninterrupted retrieval. Raise the net out of the water all in one motion so that the plankton bucket is just above the surface, While hanging on to the net with one hand, scoop water from the lake and throw it forcibly on all sides of the net in order to dislodge any plankton that might still adhere to the net. After washing down the net, detach bucket and wash down the sides with a 125-ml wash bottle so that all of the plankton settles to the bottom. Remove stopper and allow sample to drain into the preserving bottle while at the same time washing the sides of the bucket. Add enough formalin to make approximately a 5% solution. The correct amount of formalin can be added to a small amount of water in each sample bottle before collecting samples.  


If interested only in the larger zooplankton ((1.4 mm) in the laboratory pour the contents of a sample through the 30-mesh screen in order to get rid of the smaller organisms. Wash the contents through the screen using either a wash bottle or with a 5-mm (inside diameter) tap hose with a small tapered eye dropper attached. When using a hose be sure to regulate water pressure carefully beforehand so that the organisms are not accidentally splattered from the screen or forced through it. Pour off the contents from the 30-mesh screen into a counting dish containing 70% alcohol. Examine contents and count all those 1.4 mm or larger under magnification. An ocular micrometer should be installed in the eye piece in order to make the measurements. Measure daphnids from the crest of the head to the base of the spine and copepods from the head to the last segment on the tail which bear the long hairs. After measuring organisms in a few samples it will become easy to judge the size of most or many of the zooplankton. The number of individuals in a lake of each important species is the average of counts from each quadrant and may be expressed as the number per square meter of surface area. Knowing the area of the mouth of the plankton sampler in square inches or square meters, the density can be easily calculated by direct proportion. As a word of caution, to prevent losing any part of the plankton sampler, tie nylon cord to unattached parts of the plankton net, including the brass stopper, so that everything is connected together. 


If there are too many zooplankters to count in a sample (i. e., over 200 individuals for each of several species), then a sample may be diluted to a known volume and subsampled. To subsample separate counts of organisms must be rnade of five l-ml aliquots and the counts averaged. The total count for a sample is found by multiplying the average of the five different subsamples by the original total volume of the liquid in the sample. However before removing and counting all the subsamples, the proper dilution must be obtained that will provide at least 30 organisms of each of the common species, or of a particular species, in a l-ml aliquot. After counting the organisms in an aliquot they must all be returned to the sample before removing the next aliquot. 


To remove an aliquot from a sample a Wildco-Hensen-Stemple pipet with plunger spring made for this purpose may be used, or a cheaper automatic pipet with a glass tubing tip constructed from a burette tip will suffice. But the original burette tip must be cut off and the inside diameter should be at least 5 mm wide. When removing each subsample, gently agitate sample so that the plankton is uniformly dispersed throughout the sample . 


The selection of sampling sites is not always simple. Most lakes will have a zone of deoxygenated water and one large basin; these will be easy to sample. However, there are some lakes which are more complex. Some lakes may have oxygen in the deepest portion of the lake. These lakes will usually be those which are quite deep or else very shallow with oxygen throughout. The oxygen in the deep lakes will often be confined to only a very small basin. If one uses the critical depth" as previously defined, the sampling stations will be too close together. Therefore the "critical depth" (Fig. 2) is redefined as the greatest depth at which a few or no zooplankton are present. To find this "critical depth" take water samples in the deepest part of the lake every 2 feet, progressing upward from the bottom. Draw at least three-fourths of the water from the sampler through the standard 250-ml oxygen sample bottle, stopper it, and examine the contents for zooplankton. Holding the bottle toward a light background will help visual inspection. Once several zooplankters are sighted in a bottle, go back and sample a foot deeper. The "critical depth" will either be at that depth or 1 foot deeper.  


In shallow but completely oxygenated lakes there is no critical depth to determine. Instead select station locations which are approximately equidistant from the center of the lake and the shoreline, yet are all the same depth. The lake should be divided into quadrants in the same manner as described previously.  


To sample lakes having more than one basin, one or both criteria for determining "critical depths" may have to be used to locate sampling sites. It is foreseeable that in multi-basin lakes the zone of deoxygenated water may be high enough above the basin contours so that individual basins need not be sampled. But, if there is a difference between basins in their oxygen profile, then each should be sampled separately. At least two stations should be collected in each basin at a location 180° from the other, and then all counts from the lake averaged. 


One sample collected in each quadrant represents a minimum number. An additional sample from a location in the center of the quadrants, at the same "critical depth," will probably improve the estimate. But, if additional samples are deemed necessary, continue to select them in pairs with each 180° from the other. Be cognizant of the current wind direction or recent wind direction because strong continuous winds tend to "pile up" zooplankters on the lee side of a lake. 





Suggested source of equipment:  





Wildco Instruments, 301 Cass Street, Saginaw, MI 48602





Phoenix Wire Works, Inc., 585 Stephenson Hwy, Troy, MI 48084





