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Conspicuous features of lakes include fish and aquatic plants, however, the 

water quality of lakes is determined by phytoplankton. Phytoplankton are free-

floating, microscopic, photosynthetic organisms found in fresh and salt water 

environments. As a result of being photosynthetic organisms, phytoplankton 

obtain energy through photosynthesis. Growth of phytoplankton species is 

dependent on the presence of sufficient carbon dioxide, sunlight and nutrients 

(nitrates, phosphates, silicate, and calcium). Water depth can also affect growth 

rate, which was the focus of summer 2017 research on Pine Lake. 

Research is conducted on Pine Lake every summer to monitor health and 

changes in the lake over time. Summer 2017 research was dedicated to 

phytoplankton identification and generation of species trends throughout 

various depths. In addition, a field book identification guide was developed to 

make future phytoplankton identification more efficient. 

Introduction

Methods
Field procedure 

Water samples were collected at Pine Lake in an area reaching 30m in depth 

(Figure 1). Samples were collected with a Van Dorn sampler at the surface (S), 

4-8m (consecutively), 10m, 15m, 20m, and 25m. Water samples were filtered 

through a 400-700 micron screen to remove large debris. 5000ml of filtered 

water was mixed with glutaraldehyde for preservation. 

Lab procedure 

Water samples were filtered using a hand-pump system through a 4 micron 

membrane. Membranes were then cut, preserved and adhered to microscope 

slides for identification. Images of individual species and random field of views 

were obtained using AmScope camera and software. Phytoplankton 

identification was accomplished using several field guides and books. 

Researchers developed a field book to make future phytoplankton 

identification more efficient. 

Figure 5: AmScope image of interacting phytoplankton at a 

depth of 6m in Pine Lake.  

Figure 1: Map of Pine Lake-Town of Sampson, WI. Pine Lake is a relatively deep lake. 

It has pockets that exceed 30m in depth which is unusually deep for Wisconsin lakes.

The red arrow indicates sample site for phytoplankton. 

Figure 4:  Pivot table showing the average 

number of phytoplankton present at each 

depth. Mid-depths (6-8m) have the highest 

average phytoplankton present while depths 

between 15-25m had the lowest average.

Phytoplankton trends have been generated and abundance determined. It appears that depths of 6, 8 and 10m have the highest 

average phytoplankton abundance. Meanwhile, deeper depths (20 and 25m) have the lowest average abundance of phytoplankton 

(Figure 4). 

Phytoplankton depth trends have been identified (Figure 6). Shallow depths commonly have fewer highly pigmented species present.

Depths between 6-10m are dominated by colonial species. Most of the colonial species in these depths have a circular or chain 

appearance. Deeper depths have less phytoplankton present. Phytoplankton at deeper depths are commonly colorless, long, thin 

single organism units. 

The field book generated data contains 20 common species with names, identifying characteristics, common depths in Pine Lake and

an image taken by 2017 Researchers. These field books will be used to make future phytoplankton identification more efficient and 

represent health of the lake in 2017. 

Discussion

Results & Discussion
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Figure 3: Hand-pump filtration system 

used to concentrate phytoplankton on 

a 4 micron membrane. 

Figure 2: Van Dorn sampler used to 

collect water samples from various 

depths in Pine Lake 

Figure 6: Lake stratification diagram illustrates difference 

in phytoplankton species as depth increases. Shallow 

and deep depths are dominated by single species while 

mid-depths have commonly have colonial species.
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Figure 7: Field of view images from each depth in lake profile (see Figure 

4). A) 0m, B) 5m, C) 10m, D) 15m, E) 20m, and F) 25m. 
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