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Abstract

The research question that we proposed was whether or not the canopy on Esopus Island would reach peak openness before the tree canopy on the mainland land cover biology site in Norrie State Park.  We went about testing this theory by going out the site that we had set up on the mainland and Esopus Island every week for nine weeks and on the mainland every week for eleven weeks. The canopy density readings were taken every other meter along the two transect lines.  The Esopus Island site is located on the south side of Esopus Island which is located in the center of the Hudson River coordinates (41.8261° N, 73.9473° W ) and the mainland site is located near the camp ground at Norrie Point coordinates (41.8409° N, 73.9408° W).  The tree canopy measurements were taken using a canopy densiometer.  It turned out that the mainland canopy reached peak openness before the island did.  This is because of the dominant species on the mainland (Acer saccharum) which loses its leaves before most other trees. Where as the dominant tree on the island (Ostrya virginiana) leaves one of the last trees besides the oaks in the island to loose its leaves.  From the research we gathered that it is not where a tree is growing that affects the loss of its leaves, but the species that controls the loss of leaves.  This is the preliminary report of the results of a full school year study.

Research Question/Hypothesis
Why do the mainland site and the island site both have the same MUC code even though they are located in different environments?  The canopy on the island will reach peak canopy openness before the canopy on the mainland because the dominant tree species on the island is different than the dominant tree species on the mainland and the fact that the island site is more exposed to weather than the mainland site.  The dominant tree species on the island is Hophornbeam (Ostrya virginiana) and is usually known as an early successional shrub, whereas the dominant tree species on the mainland, Acer saccharum, is one of the trees that is seen in the climax forests in the area.  Ostrya virginiana is a shrub/tree that can survive in thin soil and is a common understory species and hardwood forests “weed” tree with the ability of growing in dense shade. This is the situation on the island minus the fact that it is not a climax hard wood forest.  Whereas (Acer saccharum) grows better in moist rich well-drained soils and is part of the climax forest in this area, this tree is also one of the first trees in the area to lose its leaves.

Research Method

Our study of canopy density was carried out in two specific biological study sites.  One was on the mainland in Staatsburg, New York near the campground at Norrie State Park about 36 m above sea level and the other site was on Esopus Island, which is in the middle of the Hudson River about 6 m above sea level so there is about a 30 m difference in elevation between the two sites.
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Figure 1:  Topographic map of our school location and Biology Study Sites

[image: image3.jpg]



Figure 2:  Near infrared (432) LandSAT image of our study sites.

First, using a MUC classification book, a compass, a GPS receiver, and a digital camera, we took qualitative data on both of our sites.  This gave us a comparison of the general attributes of the two sites.

After the MUC information was sent to GLOBE, we began collecting the quantitative data.  The two sites were plotted into 30m by 30m areas as per

GLOBE protocols.  Although a 90m by 90m homogenous forest was easily available on the mainland, the island plot had the river on two sides, closer than 30m to the edge of the plot.  Every tree within the two plots were then tagged, numbered, and the circumference at 1.35 m and species of every tree was recorded.

After that was done, once a week for 11 weeks we kayaked to the island site and drove to the mainland site to collect our data.  Canopy coverage was taken along the NE to SW and NW to SE transects.  It was taken approximately every 2 meters with a GLOBE protocol canopy densiometer.  The data collector stood holding the densiometer directly upright, using the hanging washer as a guide, and recorded what was in the cross hairs, either foliage or sky.  If there was foliage in the cross hairs, the tree was recorded.  Ground cover was also taken at the same points as canopy coverage.  This was done by recording whether or not any ground foliage was touching the data collector.  The point was recorded as having either green cover, brown cover, or no cover.  If the point had green cover, it was identified as being a graminoid or a forb.

In addition to canopy and ground coverage, tree color was found for every species each week, when possible.  Two samples of each species were taken and compared to the GLOBE leaf color chart.  All of the data were brought to the lab, analyzed, and graphed.
Data Summary

We started taking data on 9/11/02 on the mainland and for the island we started taking the data on 9/18/02.  The last data sampling on the mainland was done on 11/21/02 and the last sampling on the island was done on 11/14/02 (Figures 3-5, Table 1).  Some of the fluctuation in the data is because of the different terrain on the island and the fact that it was taken approximately every other meter measured by pace not a tape measure, and that every time we went out to gather the data different people did the sampling.  On the mainland, there is a little less fluctuation because the same people did the sampling so it was a little more consistent and the terrain was more level.
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Figure 3:  Canopy Coverage on the Mainland and Island Biological Study sites.

Table 1: Trees species found on Mainland and Island Biological Study Sites.

	Tree

Species
	Common

Name
	Present on

Mainland
	Present on

Island

	Acer rubrum
	Red Maple
	
	*

	Acer saccharum
	Sugar Maple
	*
	*

	Carpinus caroliniana
	American Hornbeam
	
	*

	Carya glabra
	Pignut Hickory
	*
	*

	Carya ovata
	Shagbark Hickory
	*
	

	Juniperus virginiana
	Eastern Red Cedar
	
	*

	Ostrya virginiana
	Hophornbeam
	
	*

	Quercus alba
	White Oak
	
	*

	Quercus ilicifolia
	Scrub Oak
	
	*

	Quercus montana
	Oak
	
	*

	Quercus prinus
	Chestnut Oak
	
	*

	Quercus rubra
	Red Oak
	*
	*

	Quercus velutina
	Black Oak
	*
	

	Tilia americana
	Linden, Basswood
	*
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Figure 4:  Total Tree Circumference by Species for Mainland Biology Study Site
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Figure 5:  Total Tree Circumference by Species for Island Biology Study Site

Analysis


The overall meaning of the data we acquired was that the tree canopy on the island kept its leaves longer.  We came to this conclusion by analyzing the data from our records.  First of all we transferred all records and data onto a large database.  This information nexus was where we procured the information to create many of the representative charts and graphs.  We charted the different types of trees on one chart, placing a star in the column of the site where at least one of that species existed.  This chart gave us an idea of what trees were where. We made another chart which had all of the tree names in both sites on one column each with a number in a column labeled by the sites name.  In the labeled columns the amount of each tree species in each site were recorded. This chart gave us a measurement of how many of a certain tree was at a certain site.  We then turned this chart into a representative graph.  This graph gave a visual reference for the trees at the sites.  Our team created a chart representing the percent of tree cover over an elapsed period of time.  This was turned into our main graph.  This graph showed how the canopy cover tapered off over the course of the project.  However, there was a small discrepancy that arose. According to our original, and unrevised graph of canopy cover percentage, the canopy cover rebounded back up during our last week of measurement.  This was due to a different recording method used to gather data.  The problem was soon fixed and adjusted.  The graph now shows the canopy cover on the island holding it’s coverage for the last week, rather than it bouncing back up. Other than that minor recording problem, our data, recording, and compilation seemed flawless.


We also took data on area, coverage, density, and frequency for both the Mainland and the Island.  Through this we found out that on the Mainland the tree with the most area covered was (Acer saccharum) with a total area of

34954.49 cm2 this tree also had most coverage with a total of .03388383m.  The tree that was the most dense on the mainland is (Acer saccharum) with a total of 0.061111111 this was arrange by taking the total number of species divided by total survey area this tree was also the most frequent with a total of .753424658 this was arrange by taking the total number of species divided by total survey area.  The Island site was the same way with one tree dominating all of these measurements, the tree was (Ostrya virginiana) with a total area of 469790.4737 cm^2 the coverage total was .0009002m worth of coverage and a density of .086666667  and a frequency of .661016949.

Conclusion

We found that the canopy of the mainland reached a peak of openness, before the island did.  They both lost their canopies early like we suggested in our hypothesis, just that the successional stage of each dominant species that we predicted, was not as early as we expected.   Granted the soil was thinner on the island, it did not seem to affect the canopy openness of each site.  The MUC codes of both sites were 0231, despite different tree communities.  We recorded the leaf color of each species for both sites also.  To reach the conclusion, that we have now, we made tables of dominant species.  We also graphed both the mainland and the islands canopy coverage and loss.

Discussion

The project we did turned out to be a complete success.  However, we did prove our hypothesis wrong.  We found out that the canopy cover on the island actually lasted longer than that on the island, contrary to previous belief. We did some research on this phenomenon.  What we found was very interesting; we found an abstract of a different project that found maple trees in areas venerable to strong wind had smaller, thinner leaves than those in areas protected from the wind winds (Niklas 1996).  This may have helped the trees retain their leaves in the stronger wind.  This explained quite thoroughly what was causing the phenomenon.  This brings up another point.  

Though both sites had the same MUC code (0231) they were actually very different.  First, one site was on an island.  This makes it very different from the mainland site already. The island site was not protected from the wind, while the mainland site was very protected.  The variation in tree species in the two different sites was astounding.  The mainland site had more Sugar Maples (Acer saccharum), while the island site had some conifers and many Hophornbeams (Ostrya virginiana). However, there were three different types of trees that the two sites had in common.  These trees were (Acer saccharum, Carya glabra, and Quercus rubra).  

The ground cover and understory on the island are much more developed than the mainland.  The cause of this is the availability of sunlight. The sun is able to reach the forest floor of the island because the canopy is patchy.  The mainland site has almost no undergrowth.  

Despite all of our findings we wish to continue our work on this project.  We plan on expanding our research and data acquisition to more GLOBE protocols.  Though we have covered many of the forest biology protocols we wish to measure in other realms like the atmosphere.  The atmospheric conditions could greatly aid us in gaining a better understanding of the differences of the two sites.  Testing the water chemistry is another realm we would like to explore.  We would test the river’s chemistry around the island, and compare it to the tests we would take of the vernal pool near the mainland site.  We could possibly relate the water chemistry to the canopy cover, or lack thereof.  We really want to expand this project to every protocol we possibly can by doing the following in the spring, doing a tree circumference and tree core restitution with a t-test to see if there is an age difference between the species in both sites.  I think it would be a great learning experience to try to relate differences in different results of the project to others test results that may not be usually associated with each other.
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