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Abstract
Soil fertility and composition seem to play an important role in the health and growth of trees.  This research was aimed at finding out why two areas would have differences in their ability to grow.  The first aspect that we tested was soil; we figured that if anything were going to affect the tree growth between the two sites it would be the soil.  We began collecting soil samples at the island and mainland site using the GLOBE protocols.  We spent a great deal of our available time collecting data and testing the samples rather than comparing right away.  We focused on testing the soil chemistry.  We then began to form a hypothesis as to why the trees on the island site were older yet the same circumference as the younger trees on the mainland site.  Our main thought was that the island did not have as much nutrients as the mainland and that restricted the growth of the trees.  We then found that the island actually had a higher amount of these nutrients, which really baffled us.  We then began to look at other aspects of the soil and found soil maps showing the island to have much shallower soil than the mainland, and that has become our main focus.
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Introduction

The availability of nutrients in an areas’ soil has a great effect on the growth of 

trees (Finzi et al. 2001).  Two existing land cover biology sites that are 30m x 30m 

homogeneous areas were used in our sampling .  Currently there is not a lot of available 

research there is not a lot of research that compares the growth between an island site and 

a mainland site.  This was basically a broad project to understand why the trees on the 

island site were older and equal in size to trees much younger on the mainland site.  


We also noticed that the mainland and island were both classified as the same 

MUC code 0231 (GLOBE Program 2000), yet they were two different tree communities 

and had many differences in coverage of these species. This observation of the MUC 

code actually lead to the experiment.    After careful observation of the island and 

mainland, we began to wonder how the available soil nutrients affect the tree growth and 

what the difference between the island and mainland’s availability to the nutrients was 

since the soil can contribute to many of the trees attributes (Cunningham et al. 1999).  It 

was already known that many of the trees on the island were much older than the trees on 

the mainland because the mainland trees were more recently clear cut than on the island 

site.  These disturbances were a very important idea to take into consideration because 

they can greatly affect the productivity and decomposition in an ecosystem (Myster 

2001).  Data had been collected on the size of the trees, and it was found that the island 

trees appear much smaller despite their age, which we intend to quantify with a 

regression of circumference to tree core growth rings this spring.  The island was also 

found to have less soil over all than the mainland, and we wondered if all of this 

somehow affected the growth of the trees and how so.
Methods and Materials

This research was performed in and compared between two different sites, an island site at Esopus Island and a Mainland site at Norrie Point within the state park.  The data was collected within the state park (41.8409º N, 73.9408º W) and on an island site (41.8261º N, 73.9473º W) (Figures 1 and 2).  
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Figure 1:  Topographic map of our school location and Biology Study Sites
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Figure 2:  Near infrared (432) LandSAT image of our study sites.
Norrie Point Environmental Site tree and soil data were collected using many GLOBE protocols.  We used a soil map and the Dutchess County Soil Survey Users Guide to classify the composition and depth of the soil for the Island Bio site as well as the Mainland Bio site (DCSWC 1991).  First, soil depth and profile was collected following the GLOBE protocols for collecting with an auger.  We ran into a problem when we could not collect to the required depth in certain areas due to obstructions.  The soil was then tested in the lab; we took the wet weight and dry weight of each sample in order to get moisture readings.  Then NPK and pH tests were done on the soil to determine fertility.  Tree data was also collected in this project such as circumference and tree height.  This was also done without any deviation from GLOBE protocols. We used all of this data collected to compare the soils and tree growth of the two sites.  The main information that we were looking at was the fertility tests and the tree heights in order to test our hypothesis.
Analysis
All of our data was collected from two sites, Esopus Island Biology Site and a Norrie Point Biology Site.  Using Globe protocols, we gathered our data and tested it in our lab.  The island’s soil was much shallower; therefore, we could just barely reach the minimum soil depth required by GLOBE.  The two sites did not differ immensely as far as the fertility of the soil was concerned, and the pH test showed no deviation throughout so we did not graph that.  The island nutrients were a little higher (Figure 3 and Data table) and had a bit more moisture.
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Figure 3: Soil Fertility in Biology Study Sites. N=Nitrogen, P=Phosphorus, K=Potassium.

Our graph of the NPK test shows subtle differences with the island being higher in nutrients, which caused some confusion since we believed the mainland site would be higher.  These differences in our soil data led us to compare the tree circumference and age in the two sites.  Island trees have smaller circumferences, yet they are much older than mainland trees (See tree circumference graphs).  The graphs of the tree circumference show a varying relative coverage between the two sites which have the same MUC code.  These sites listed in the same MUC code have different species and coverage of species, which caused us to ask many questions on how that came to be.  We believe this may be a result of the soils’ differences.  In the spring we plan to further our research and data collection to extend our scope of knowledge by including aging trees, budding, and other things that can only be accomplished in the spring. 

	Container
	Soil Water (%)
	Top depth (cm)
	Bottom depth
	Nitrate
	Phosphorus
	Potassium

	1
	25.4%
	0.0
	9.0
	<L
	H
	M

	2
	20.1%
	9.0
	14.0
	<L
	L
	L

	3
	18.9%
	14.0
	24.0
	<L
	L
	L

	4
	15.8%
	24.0
	46.0
	<L
	H
	<L

	5
	16.4%
	46.0
	105.00
	<L
	L
	missing


Mainland Soil Data: Collective soil chemistry tests done on the mainland soil.

	Container
	Soil Water (%)
	Top depth (cm)
	Bottom depth
	Nitrate
	Phosphorus
	Potassium

	1
	34.0%
	0
	10
	missing
	missing
	Missing

	2
	27.6%
	10
	16
	<L
	H
	<L

	3
	22.7%
	16
	25
	<L
	L
	<L

	4*
	24.2%
	25
	30
	L
	<L
	L

	5
	15.3%
	30
	43
	<L
	H
	<L


Island Soil data: Collective soil chemistry tests done on the island soil.

(<L= less than low, L= Low, M=Medium, H=High: These are all general measurements for amounts of nutrients given by the Lemont NPK Soil Testing Kit)
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Mainland tree circumference graph: The tree circumferences of each species on the Mainland.
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Island tree circumference graph: The tree circumferences of each species on the Island.

Circumferences of Like Species between Sites
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Conclusion
Our investigation has concluded that the island trees’ growth in circumference is not limited by the nutrients present in the soil but more possibly by the depth of the soil in this case.  The soil nutrient graph clearly shows that the Island and the Mainland Bio sites have basically the same nutrient availability.  We do not completely discredit that soil chemistry may have been a factor that limited the tree growth; however, our investigation led us to believe that soil depth had a more pertinent effect on tree growth.  The soil map of the two sights shows that each site has a different classification of soils. The island soil was classified as Nassau-Cardigan (NwD) while the mainland was classified as Dutchess (DwC).  The Island Bio site soil is shallower to the Mainland Bio site soil depth.  From all the data our team gathered and researched, we concluded that the soil depth is what makes the trees’ circumferences less on the Island Biology Site, not the soil fertility.

Discussion


We conducted a broad experiment of all factors that may have limited the circumference growth of the trees on the island.  In the beginning of our investigation we wanted to prove whether or not soil nutrients were the factor that limited tree circumference on the island.  By looking at soil maps and researching different related topics to our experiment, we decided that a combination of factors might have limited the tree circumference on the Island and broadened the scope of our investigation.  This is preliminary research for our senior project where we will further specify the causes of the circumference differences.  Anecdotal and oral history on our sites has led us to believe that the mainland site has been most recently clear cut; this leads us to think that the island trees are older.  Because of this, we intend to collect tree cores (at breast height 1.35m) of a random sample of each species in both bio sites (Mainland and Island) during the spring.  This data will be plotted and compared to see a growth correlation within different species (Acer saccharum, Carya spp., and Quercus rubra).

Data Summary (DCSWCD 1991)
(Island) NwC: Nassau-Cardigan complex, rolling, very rocky (5 to 16 percent slopes)–This complex is about 40 percent Nassau soils, 40 percent Cardigan soils, and 20 percent other soils and rock outcrop.  Folded shale rock outcrop covers 2 to 10 percent of the surface.
Nassau soils–shallow (10 to 20 inches), somewhat excessively drained loamy soils formed in till underlain by folded shale bedrock.  Permeability is moderate.
Cardigan soils–Moderately deep (20 to 40 inches) well drained loamy soils formed in till underlain by folded shale bedrock.  Permeability is moderate.


(Mainland) DwC: Dutchess complex, rolling rocky (5 to 15 percent slopes)-This complex is about 40 percent Dutchess soils, 30 percent Cardigan soils, and 30 percent other soils and rock outcrop.  Folded shale rock outcrop covers 0.1 to 2 percent of the surface. 

Dutchess soils: Very deep well drained loamy soils formed in till. Permeability is moderate.

Cardigan soils: Moderately deep (20 to 40 inches), well drained loamy soils formed in till underlain by folded shale bedrock.  Permeability is moderate.

From MUC Field Guide
MUC Code 0231 (Mainland + Island): 

Closed forest, mainly deciduous, Cold Deciduous, without Evergreen trees, temperate lowland and Submontane Broad leaved. Broad leaved trees are up to meters tall.  Epiphytes are primarily algae and crustose lichens.  e.g., the mixed Mesophytic forest of USA.  
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