Abstract

The response of Lake Eugenia to effects of human population was documented by use of pollen and diatom data gathered from a piston core.  The addition of a hydroelectric dam in 1915 caused the Beaver River to flood the surrounding area before it entered the Beaver Valley.  Results of pollen and diatom counts showed that the layers of sediment could be divided up into three distinct levels; a bottom level, from 30 cm to ?? cm, a middle level from ?? cm to ?? cm, and a top level from ?? cm to ?? cm.  The bottom level showed an absence of both pollen and diatom data, indicating that the core most likely was not taken from the old river bed, and that pollen and diatoms did not deposit in the river as readily before the dam was constructed.  The beginning of the middle level documented the construction of the dam, when the abundance of both pollen and diatoms greatly increased.  The top level showed a rising increase in nutrients into the lake, likely from human sources such as sewage and agriculture.  Human development was also documented by increasing abundances of grass and ragweed pollen.  Therefore, this lake exhibits an increasing eutrophication trend due to development in the area by humans.

Introduction


Lake Eugenia is located near the southern shore of Georgian Bay in Ordovician sedimentary deposits.  The area was greatly affected by glaciation.  The lake itself is situated on the eastern margin of the Niagara Escarpment, the Beaver River, the source of the lake, runs along moraine sediments before it enters the lake, and there are also many drumlins in the area.


In 1915 the Ontario government constructed a hydroelectric dam on the Beaver River, at the point where the river flowed into the Beaver Valley.  The construction of this dam created Lake Eugenia.  Over the last century, humans have moved into the area, building houses and cottages, and using the lake recreationally.


Using diatom and pollen data, this paper will use a piston core taken from the lake to study the affects of humans on the area.  One expects to find a record in the core of the dam being constructed, and one predicts that the lake will have become increasingly nutrient-rich as the human population grew.

Flora Assemblage Descriptions

Acer (Maple Trees)


These trees live in the north temperate zone.  They can be either small shrubs or large trees, and can be insect or wind pollinated.  Some maple trees prefer wet habitats, while other prefer more dry, upland areas.  Maple trees are a major component of many north temperate forests.

Fraxinus (Ash Trees)


Ash trees are wind pollinated, and mostly occur on rich, moist soils.  Common habitats for ash trees include swamps, streams, and poor, dry upland soils.

Tsuga (Hemlock Trees)


Hemlock trees usually occur in areas of high rainfall, including on moist northern slopes, the borders of streams and lakes, and near swampy areas.

Quercus (Oak Trees)


Oaks are wind pollinated, and commonly inhabit deciduous forests.

Alnus (Alder Trees)


Alders typically inhabit north temperate regions, and can take the form of either small trees or shrubs.  They like wet sites, and are intolerant of shade.  Alders are able to colonise exposed sites that are low in nutrients.

Betula (Birch Trees)


Birch trees also typically inhabit north temperate regions.  They are wind pollinated, and their pollen can be blown over long distances in the winter.  Birches grow in harsh environments, and are not shade tolerant.  Birches often form a large part of the new tree cover on areas disturbed by logging or fire.  Over time, conifers and tolerant hardwood species replace them.  Birches commonly grow in association with conifers like spruces.

Pinus (Pine Trees)


Pine trees like sandy, well-drained soils rich in nutrients, and are intolerant of shade.  They need a lot of sunlight, and are pollinated by the wind.

Ambrosia (Ragweed)


Ragweed grows in most temperate conditions, and is strongly associated with human development.

Flora Assemblage Discussion


Most of the pollen species do not change much over time (Fig. ??)  This is due to the fact that plants usually lag behind diatoms in paleoindication.  Plants are not as sensitive to abrupt changes, because trees do not die immediately due to small fluctuations.  In addition, the core only represents about 80-100 years of sedimentation.  Because trees often live for a long period of time, on the scale of 50 to hundreds of years, such a small amount of time does give time for trees to adapt.


The plants in the area also would not have responded directly to the increasing eutrophication of the lake.  Only the trees whose major water source was lake would have been affected by the increase in nutrients.  Species whose pollen made it into the lake by wind over long distances, and whose water sources were not the lake, would not have shown any effect of eutrophication.


However, one can interpret portions of the pollen data as being directly affected by increasing development.  The increase in both ragweed and grass likely indicates human impact on the area.  Ragweed is often associated with human development, and grass pollen would likely have been from cottagers and residences creating lawns.


As expected of the area, all of the pollen indicate that the area is located in a northern temperate zone.  The area was likely moist with a fair amount of rainfall, and a lot of direct sunlight.


Except for Tsuga (of which is likely an anomaly due pollen counts), no pollen was found in the bottom section of the core approaching 25 cm.  This is likely due to a combination of two factors.  Firstly, the core may not have been taken in the riverbed of the old Beaver River, but in the surrounding sediments.  Secondly, before the dam created the lake, water would have followed directed into the Beaver Valley.  So instead of creating a sediment trap, most of the sediment, including pollen, would have bypassed the area.  Therefore, once the lake was created in 1915, which according to the pollen data was around 26-25 cm, pollen being carried by the Beaver River from upstream, and pollen that directly was brought into the lake would have been trapped by the dam, and then settled to the bottom of the lake.  Only a small amount of this pollen would have made it past the dam, and into the Beaver Valley.

Sources of Error


There are several important sources of error in this study.  Foremost, the piston core, from which all data was collected, was compromised when it was knocked over, and several centimetres of sediment were lost.  This may have also had the effect of mixing up the layers of sediment within the core, thus altering proper pollen and diatom readings from each level.


Counting errors were also a likely source of error.  Everyone involved was supposed to count 100 specimens on each slide.  However, many people over counted, and some people under counted.  Many of the under counted slides were due to poor concentrations of diatoms and pollen at those levels.  Thus, overall abundance of pollen and diatoms were compromised at these levels, leading to misleading results.


Another likely source of error involved species identification.  Because many of the participants had not previously identified pollen and diatoms, various incidents of misidentification likely occurred.   Because certain species of diatoms and pollen only live in certain environments, misidentifying a specimen could have lead to erroneous results.


The remaining source of error had to do with the methods of slide preparation.  During the diatom slide preparation process, a 10% solution of HCl was supposed to be added to remove carbonates.  However, that step was skipped, and because of this, a vigorous reaction occurred when the test tubes were added the hot water bath, signifying the presence of carbonates.  The carbonates left in the samples likely reduced the concentration of diatoms on the slides, leading to difficulty in counting.


Each source of error is important by itself, and error is only compounded when all sources are added together.  Therefore, each of these sources of error may have contributed to erroneous data and conclusions in this report.

