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Objectives


The primary goal of this field research project is to distinguish variables that lead to healthy and unhealthy ecosystems; and to locate the healthy and unhealthy factors in the Laurel Creek Ecosystems.

The second goal of this report is to use the Bronze level of the Watershed Report Card to provide the Laurel Creek Citizens Committee (LCCC) with information regarding the streams they monitor; so they may complete the silver and gold levels of the report card.

Finally, we hope the information we have gathered, combined with the information gathered by other groups will provide an in depth watershed report indicating current problems and problem areas present in the Laurel Creek Watershed 
Time Management

This project was conceived in early September after several visits to areas within the Laurel Creek watershed.  Sites were chosen during this time and field work started in the middle of September.  By the middle of November all field work had been completed as the data was collected for each of our four sites.  At this time GIS work was undertaken to locate our areas on maps and pictures for comparison with past information.  Also at this time analyzing the collected data and comparison to other studies similar to ours, was undertaken.
As you can see (figure 1), we spent considerable time in the field gathering data and refining our techniques.  The amount of data collected called for extensive time in the field and this experience provided a well balanced understanding of the watershed.
Figure 1
[image: image1.png]Early Setpember October 18 November 1 November 9
Project Conception Field Work Field Work Field Work

-+

Mid Septem-SH October 25 November 8 Ml November
Site Identific 4NN Field Work Filed Work k= Analysis




Physical History


The Physical history of what is now the Laurel Creek Watershed is quite interesting. The area covers approximately 74 km2 of land. During the last ice age many features were created on the ancient bedrock of the area, and it is here we will begin the discussion.  In late Silurian and early Devonian time, around 400 million years ago, an ancient and large sea covered the area that we live in today.  The bedrock underlying the soil is the result of mud deposition in the sea.  The Salina Formation, as the bedrock is known, consists mainly of brown dolomite, limestone, shale, anhydrite, gypsum and salt.


On the surface many features, such as the Waterloo Moraine were created during the advance and decline of ice in the last ice age.  Many till plains and moraines exist in the area, as well as rich soil scraped off from other regions then deposited in our low lying area.  Other features are formed from organic build-up and decay, and modern fluvial deposits.


The flora of the region has been relatively stable since the retreat of the ice with a mainly Alleghnian zone, which is a mix-wood plain consisting of coniferous and deciduous trees; also evident, is the existence of the Carolinian Zone, composed mostly of deciduous trees, which over time has been clear-cut and restored (GRCA, 2004).
Human history


The Laurel Creek watershed region has a long history of human settlement and land use.  For more than 200 years, people have been settling and farming the lands, continually changing the landscape.  More recently, urban sprawl has taken its toll on the farmlands, forests and wetlands that happen to be abundant in the area.  Thousands of new houses are going up every year and late the development has been moving towards the headlands of Laurel Creek itself.  Road and railway construction has altered stream flows and has caused many pollutants to be introduced to areas where first contact has been causing problems.
Finally the largest recent human interaction was the 1966 construction of the Laurel Creek reservoir by building a dam.  Large areas were flooded on the lands that were purchased as a conservation area.  “The Laurel Reservoir was constructed in order to mitigate flooding on Laurel Creek and to augment flows during low flow periods” (GRCA, 2004).
Environmental Impact History

There are two dams and accompanying reservoirs in the Laurel Creek watershed, and each one caused local, upstream, and downstream damage through either flooding or changing the natural flow of the stream.  Another change brought onto the streams are the altering of their courses:  

“Almost 200 hundred years of human intervention on sections on Laurel Creek have left a main channel that no longer resembles or functions in its original form. The stream has been straightened or impounded for its entire length, save the headwaters where urbanization has not yet taken place.  These changes reflect a predominant planning practice which treated streams as fragments, isolated from the landscape. The resulting channel can be likened to a trough which can whisk away troublesome water, facilitating construction, and sewage and storm-water handling” (Hendrickson, 1998)

The change in stream course, Hendrickson continues, is not a natural, riparian vegetation will not adapt quick enough to prevent erosion as the soil that makes up the new banks is not hydric organic soil (soil that naturally forms on stream banks), but soil that is dug up from the new stream beds.  The modification of stream course also moved water away from trees that rely on a very close source of water such as the peach leaved willow, and moved the water closer to trees that are generally upland trees that do not need a close source of water such as the sugar maple and American beech.

When natural riparian zones are destroyed, or forests are cleared, non-native species will invade with native species and create a zone of mixed vegetation.  The native species, lacking the proper defences will soon lose out and the non-native species will dominate.  Also, when replanting new stream banks, it is essential that native species be planted.  In the case of Laurel Creek, non-native species have flourished due to poor planting and management techniques.  The main two invasive species are the European buckthorn and garlic mustard.  Efforts must be undertaken to rid the watershed of these destructive invasive species before they cause more damage.  At the same time of wiping out the invasive species, conservationist must re-establish native species.

Over the 200 year history of human involvement in the area, the largest impact they have had is the removal of trees.  The area was once forested completely but for urban settlement and farming, many trees have been cut down.  The trend continues today with urban sprawl claiming thousands of trees each year.  While some areas have been re-naturalized, much has been planted as mono-cultures which are especially susceptible to infestation and disease. 
“Since the construction of the dam, 75 percent of the Conservation Area lands have been planted to conifer plantations and parkland groves. Approximately 10 percent is naturally wooded and the remainder is a mixture of playing fields, campground, marsh and meadow.” (GRCA, 2004)
The replant was not a reestablishment of historic species it was merely a planting of the species that would grow the fastest in the soils where they are planted.


Finally, temporary reservoirs created because of urban construction and new road construction have significant visible impacts.  Sedimentation of road side and construction site reservoirs is obvious, and the lack of sediment barriers is the main issue.  The sediment laden water unnaturally works its way down stream depositing extra sediment on the stream beds with the possibilities of choking the stream and causing minor damming.

Background studies

There have been a number of studies performed in the past that have focussed on local stream health in relation to the extent of urban development occurring in the area.  Three rather recent research papers exemplified some similar aspects that we thought we would encounter during our research, thus we consider them to be of importance to our project.  Also, we will be using knowledge and techniques about data collection, and species identification presented to us from prior field work with Dr. James Hamilton, in 2003.  Following, are the three related papers contributing to our background knowledge:

Study Reference # 1:

The first study we recognized, performed by Davis, N.M. et al., took place in 2003, and consisted of three individual phases.  We were interested in ‘Phase 1’ of their research, partly because it was the only completed phase thus far, but mainly due to the fact that it contained portions of data and information about stream ecosystem health that we intended to collect.  The study itself was called, An assessment of water quality, physical habitat, and biological integrity of an urban stream in Wichita, Kansas, prior to restoration improvements (phase 1) (Davis, 2003), in which the section highlighting physical habitat became of major importance to our work.

This was a paper on stream ‘pre-restoration measures’, and being the first phase of Davis et al.’s research, was entirely concerned with an assessment of their study area.  Developed by the Kansas Department of Wildlife and Parks (KDWP), Davis et al. followed the Habitat Evaluation Protocol.  A large component of their assessment utilized this qualitative approach, and became one that we aimed to follow closely. 

Davis et al. concluded that urbanization expands the area of impervious surfaces in a watershed, increases volume of surface run-off, and leads to the channelization of fluvial systems for efficient storm water removal conservation.  This in turn alters the natural hydrologic patterns of lotic systems and leads to increased flood frequencies and volume, and decreased base flow of the creek (Davis, 2003).  These facts closely resembled situations related to creeks 1, 2, and 4 in our Laurel Creek study area, and will be outlined further in this paper.

Study Reference # 2:


Due to the fact that all groups collecting data pertaining to the Laurel Creek Watershed at this particular time have been motivated by the interest of the LCCC, we found it helpful and inspiring to have located a previous study that exemplified community group strength and success.  Published in 2003, the paper Merri Creek:  Managing an urban waterway for people and nature, demonstrates this importance, for “Community participation has been vital to the success of restoration work, as well as the growing sense of custodianship and pride of Merri Creek”(Bush, et al,2003).  

Merri Creek was threatened by a planned freeway, and the community group involvement similar to that of ours, proved to be of critical importance over a 14 year period.  Their ongoing observations of seasonal changes provided a strong database for the understanding of necessary restoration processes, as there was absence of a formal quantitative monitoring process.  Hopefully, this study may be representative of future potential for our research , as the restoration of Merri Creek in Melbourne demonstrated the possibility for achieving environmental improvements through a process that integrated the technical, ecological, and very- importantly, social aspects of involvement.

Study Reference #3:


Dating back a few years now to 1998/1999, a third research paper written by C.R. Owen proved its relevance to our project.  Entitled, Hydrology and history:  land use changes and ecological responses in an urban wetland, this paper explored the impacts of increased urbanization and changing land use on hydrology and dominant plant species in a wetland environment.  It was a two-year study, where Owen found that the distribution of dominant plant species in the wetland were most closely correlated with site elevation and average water levels; we noticed that water levels over the course of our research in the Laurel Creek watershed were also correlated to the plant species present, which allowed us to make site comparisons regarding the vegetation.


Owen pointed out that a lack of information exists regarding relationships between water chemistry, soil types, and different plant species requirements.  We also recognized this lack of information, and so decided to utilize more qualitative measures than quantitative.

Study site overview

Four sites were selected to study, all of which in the Laurel Creek watershed (figure 2).  They were chosen as a representative of a unique type of creek.  The four types of creeks represented are Urban, Wetland, Storm Surge, and Upland creeks.  Each creek is a combination of one or more of the types of creeks listed.  The sites were also selected due to their proximity to the conservation area, rural and urban lands.  We feel these creeks, and their surrounding lands give a good representation of the upper-half of the Laurel Creek watershed.
Site 1 (Conservation Dr. Creek #1)
Study site one is the first creek as you drive west along Conservation Drive on the northern boundary of the park (figure 3).  This creek is a wetland creek fully dependant on storm surges caused by precipitation and local recharge in rain events.  The headlands of this creek are urbanized and the ground is level to very gentle sloping.  The study area is located within the Laurel Creek Conservation Area.
Figure 2
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Figure 3
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Site 2 (Conservation Dr. Creek #2)

The second study location is located approximately 1 kilometer west of site 1 (figure 4).  This is an upland creek with very gentle, to gently sloping topography.  The study site is located within the conservation area, and once again the creek is fully dependant on storm surges caused by precipitation and local recharge in rain events.  Again, the headlands are urbanized and new construction is currently taking place on the north side of Conservation Drive with sediments collecting in the reservoir that feeds this creek.
Site 3 (Laurel Creek)
The third study site is the Laurel Creek itself (figure 5) where it enters the reservoir off of Beaver Creek Road.  This area is quite flooded and is considered wetlands, and once again, the site is located within the conservation area.  The topography is nearly level to very gentle sloping surrounded (outside of our study area) by moderate slopes.  This is indicative of a river valley from the past.  At this point in the creek, it is channeled under the road/bridge and into the reservoir.

Figure 4
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Site 4 (Cedar Creek)

The fourth and final study site is Cedar Creek at a point just beyond Albert McCormick arena (figure 6).  This creek has been disturbed and channelized, through urban development, for large portions and in this area rehabilitation efforts are underway.  There is ongoing construction adjacent to the creek and small tributaries.  Also adjacent to the creek are railway tracks and walking paths, and as mentioned above, a hockey arena and community center.  The creek has steep, deeply eroded banks with gently sloping surroundings.
Figure 5
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Figure 6
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Field methods

Collecting data was done in two ways.  Firstly soil core samples were extracted and composition analysis was done on site.  In total 96 core samples were extracted and analyzed. (4 Stream locations, 3 transects at each stream with 8 samples on each transect, see figure 7 for more detail).  The cores were extracted with a standard soil corer with a 30cm viewing window.
Figure 7
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Biological diversity analysis was also undertaken at each point a soil core was extracted. A 2.5m radius was explored around each site and analysis was done.  Grass shrub and tree identification was undertaken and tree circumference measurements were taken.  Also, animals present were identified and animal presence, through tracks trail or feces was recorded.
Data Analysis
To analyze data, the field notes were transferred onto tables to make for easier inspection (see appendix 1 for tables).  The tables were then compared to each other to find variance and similarities in the sites.  Finally the tables and results were compared with past studies to find if our results varied from results previously found.
Sources of Error

Due to the timing of this project, in the fall, many biological processes were slowing down, or had already stopped giving us less environmental activity than would have been observed earlier in the year.  The seasonal patterns were also a factor in our results; research was not performed at regular intervals after meteorological events such as rain fall.


Human error could also have skewed our results as it is possible that not all vegetation was spotted and identified.  Also, distance measurements may not be perfect down the centimeter but great care was taken to ensure relative measurements.
Results: Site 1

All three of the transects at site one were located within flood plain causing similarities in findings.  There were noticeable changes in soil compositions outward from the stream banks with very similar vegetation throughout.  As we moved away from the stream bed, less organic matter was found in our soil samples, and the clay was not as pure; ranging from fine clay at the stream’s edge to silty clay at the 16 meter site.  Due to saturation of the soil, cores were difficult to obtain at some sites.  The vegetation was quite similar throughout the area with a some differences at the headwaters and on the west side at the edge of our study area (16m from stream banks).  In these areas, human disturbance is obvious and the differing vegetation is a testament to that disturbance.  A row of planted cedars marks the edge of the tall grasses and cat tails, the road and the bank down to the river has non-wetland vegetation, as does the cleared area that stretches from the road to transect two.  This stream is now dependant on surging flows from the urban development on the opposite side of Conservation Dr.  Still, there remains evidence of animal activity as deer trails and bedding areas were located,  dead voles were found and animal feces was also recorded.
Results: Site 2

The first visit to site two showed no flow in stream yet a wet stream bed.  This is an indication of flow problem.  On the opposite side of the road from the streams headwaters there is a temporary reservoir created during ongoing construction of the new houses in the area. The level of this reservoir now dictates the level of water in the stream.  In the second visit to this site, after a rainfall event, the stream had flow and we were able to fully follow its course.  At this site we found very similar soil compositions with a good graduation of organic, sand, silt and clay.  At the third transect, the composition of the soil changed to almost fully sand and this area was determined to be a sandy loam.  Clearly this area has very high soil fertility as the large plant diversity indicates.  The similarities in the soil are seen in the similarities of the vegetation.  Short grass was abundant as were various other plants.  The trees in the area were mainly due to planting, with several planted tree stands (pine, white and black spruce) and smaller trees that still possessed protection at their bases’.  These tree stands indicate a conservation effort in the area.  There was evidence of animal activity in the area (feces) and also or human activity.  A walking trail intersected our location and noticeable trampling was observed.  The trail is worn in right to the soil with no vegetation present where the trail exists.
Results: Site 3

Site three was by far the most uniform in terms of soil composition and vegetation.  The entire study area was a densely vegetated flood plain with evidence of abundant animal activity (feces, trails, many ducks and geese spotted).  Site three also had the largest and fastest moving stream which has been affected by the creation of the reservoir which is on the opposite side of the road from our site.  A very high organic content was observed in the soil samples due to the dense vegetation cover of mostly long grasses and cat tails.  As we moved away from the streams edge the bottom part of the soil samples changed into a less organic, increasingly clay content.  Also, outside the study area, the topography of the land changed dramatically, as did the vegetation.
Results: Site 4
The most noticeable feature of site four was the extensive bank and flood plain erosion.  Tree roots were exposed, and the stream banks had roots exposed and were undercut.  There was little ground vegetation where erosion was prevalent and there was some diversity in the plants that did exist.  There was little organic content in the soil samples which, when off of the stream bed, were very similar, mostly sandy silt content.

In the stream bed there were exposed rocks (due to water level being down) that were covered in a grey silt, presumable from upstream construction run off and sedimentation as the sediment barriers were poorly constructed and the water was more milky here then any other stream.  


There were several very large and established trees in the area, but the surrounding ground was strewn in garbage and heavily trampled.  It appeared the area was a popular party spot as numerous fire pits and alcohol bottles were recorded.
There was also gravel build up at headwaters due to construction back-fill (rail-way tracks and new building development).
Discussion:  Comparison to background studies
Study Reference #1:


In order to improve and maintain the ecological condition of Cedar Creek especially, as stated by Davis et al., site specific restoration measures need to be implemented (Davis, 2003).  Very similar to some of our related findings on Cedar Creek, Davis et al. found that channelization due to urbanization has led to:  changes in physical habitat including bank erosion, sedimentation, loss of substrate and channel diversity, elimination of in-stream aquatic habitat, removal of riparian vegetation, and decreased base flows (Davis, 2003).  We conclude from our base-information collected that this highly affected portion of the Laurel Creek watershed must receive site specific attention and restoration measures in order to improve its ecological diversity and health.


It has been found that relatively few past studies have quantified improvements to the streams ecological conditions following the implementation of restoration measures (Davis, 2003).  The majority of the research projects have evaluated erosion prevention, but have been lacking information on the benefits of long-term monitoring.  We are confident that with our results, and those of the other research groups who participated in other Laurel Creek watershed studies, community group involvement may supplement some of the more costly monitoring measures with ongoing qualitative observations and cost-efficient monitoring suggested in the Watershed Report Card Manual.


Often it is thought that poor water quality should be held responsible for the decreased biological integrity of urban streams, however, the most degenerative effects may come from habitat degradation (Davis, 2003).  The urban development that has taken place, and is still continuing in the Laurel Creek watershed is playing an important role in the decrease of plant diversity.  Our research findings agree with Davis et al. in this case, as proximity to high human impact in urban areas, such as at our Cedar Creek location demonstrated the degenerative effects.


Research areas near study sites 1, 2, and 4 proved to have other similarities to those of Davis et al.  As was stated in their research, the increase of impervious urban surfaces impedes ground water recharge, which is responsible for maintaining base flows in lower order streams.  Sites 1, 2, and 4 are lower order streams within the Laurel Creek watershed, and base flows were minimal.  We infer, similarly to Davis et al., that unmanaged and/or poorly managed urban development within the watershed have influenced the decrease in base flow to these streams.

Study Reference #2:


A very broad, yet accurate statement represents our findings of urban use and development, according to Bush et al.: “Environmental restoration of urban waterways is constrained by pollution, small narrow nature reserves (with correspondingly high edge effects), overlapping recreational needs (bicycle riding, dog walking, etc.), and pressures from potentially conflicting uses, such as storm water drainage and flooding function, power lines and freeways”(Bush, 2003).  This conclusion highlights the problems, management issues, and negative impacts associated with ‘urban streams’ and provides a base for secondary action, such as The Silver/Gold Level of the Watershed Report Card strategies.


Bush et al. have also proven that restoration and re-vegetation efforts have clearly improved habitat values for a number of plant and animal species, and we feel similar efforts will be recognized, especially at the Cedar Creek location, if future restoration practices commence.  We feel that an accurate assessment of our study sites has been provided, thus allowing other groups, such as the LCCC to utilize the information and positively influence the integrity of the Laurel Creek watershed.
Study Reference #3:


Owen concluded that plant diversity decreased with proximity to unmanaged urban streams.  This was also realized within our results of the assessment of our most urban site location, Cedar Creek.  A railroad had been constructed through Owen’s wetland around the 1850’s, and did not appear to block sub-surface flow even today (Owen, 1999).  Our site 4, Cedar Creek, also experienced the development of a railroad, and our results show that the railroad bed has incringed on the creek at its closest point to the banks, which caused introduced gravel sedimentation and build-up.  We did not focus on sub-surface flow as Owen had, but we did conclude that the proximity of the tracks and bed gravel did have influence on the lack of plant diversity due to root discouragement through the much more rigid ground surface.


Important to be taken into consideration also related to ground water, is the concept of flow diversion.  Owen showed evidence indicating that in his particular wetland study area, groundwater flow had been diverted as a result of ground water pumping in municipal wells.  Due to the similarity of environmental aspects with Creeks 1 and 2 in our study, similar occurrences are likely to be happening; new housing developments are abounding almost everywhere bordering these two conservation-area sites, and base flows were recorded quite low throughout our entire research period.  Also, similar to the findings of Davis et al.(2003), Owen concluded that in accordance with increased impervious urban surfaces and human-engineered drainage patterns, more overland flow derived from storm water events are presumed to be happening, rather than sub-surface groundwater flow (Owen, 1999).
Discussion:  Comparisons of ecosystems


Some obvious similarities in the four sites were that they were all located adjacent to roads and that all four sites has observable human impact (garbage, trampling, development, bridges, pathways, or railway tracks).  Other indications of impacts were found at sites 2 and 4 where poorly constructed and maintain sediment barriers has allowed for sedimentation of the water.  Site 4 had the most visible impacts with all the features listed above and also fire pits and smashed alcohol bottles.  These impacts are a possible reason for site 4 to have the least amount of observable wildlife, the least vegetation diversity, and the least organic content in the soil samples.

Sites 1 and 3 were very similar in soil content and vegetation cover.  Site 3 was a much larger version of site 1 with a wider stream and a larger flood plain.

Positive human impact was evident at Site 2 where the largest attempts at regeneration were.  Land which had been cleared was now covered in planted forests to try and bring back the health of the land.
Discussion:  Limitations

The introduced flora eliminates native species through direct competition.  Because of this, natural ecosystems are difficult to assess as we don’t know how much damage has bee done by introduced species.  A second limitation is the limited scope of the study.  Only four out of numerous of creeks was studied.  With more time or an increased work force, a more comprehensive study could have been undertaken.
Recommendations

Resulting from what we found, a list of recommendations has been created for future management and conservation efforts in the Laurel Creek Watershed.  The first and most important is increased stream management.  Implementation of larger buffer zones is required to protect riparian zones in the most important step in this stream management.  Trampling has caused significant damage in some areas (especially site 4) a better protected flood plain would help limit and possibly reverse that damage.  Monitoring and enforcement of properly installed sediment barriers is desperately required to eliminate sedimentation of the streams and un natural build ups of sediments on the banks.

In riparian zones, increased native species planting is required to eliminate foreign threats and rebuild the natural conditions for the streams and adorning ecosystems.  Expanding the current conservation area would also help to promote better ecosystem health for the portions of the streams that are not currently protected.  This expansion would require a land use plan geared towards the least impact on the watershed, a step away from the current model or reckless development.


A larger scale study of the urban impacts on stream health in the Laurel creek watershed should be undertaken and the Laurel Creek Citizens Committee is in a better place to do that now. The L.C.C.C. must to take the data gathered here and in other projects and complete the silver and gold levels of the Watershed Report Card.  This will allow them to maintain their mandate and also give the province a better understanding of the health of this important watershed.
Conclusions


From our data and comparison studies, a number of conclusions have been reached.  Some of these conclusions may seem obvious, but that is why they are even more important, as people sometimes ignore the obvious when developing on the land that sustains us.


Firstly, construction near these streams has led to degradation.  Poor construction practices and lax monitoring has led to sediment build-up that would not naturally take place.  This sedimentation of streams alters soil fertility and organic content.  Monitoring of construction near streams must ensure that sediment barriers are properly constructed and maintained until banks can be replanted and erosion can be returned to a natural rate. Also, development near the conservation area has water control mechanisms (storm sewers, reservoirs) that threaten stream water supply.  This watershed can not afford to have more streams choked off due to upstream or headland development.  Better water flow plans must be created so streams may run with historic levels, or risk ecosystem change. 
  
A strong relationship between soil organic content and vegetation abundance was found as was a strong relationship between vegetation abundance and animal populations.  These may seem simple, but as can be seen at site 4, trampling impedes plant growth through direct contact and indirect soil degradation.  As is well known, the lack of vegetation, and roots to hold soil in place, leads to increased soil erosion.  It seems the high human traffic areas had the most damage and were the most at risk.
The Laurel Creek Conservation area provides important ecological protection, 

a vital buffer from urban development, this must be better understood and appreciated those who make the development decisions.  Though an increase in size of the conservation area, to protect the rapidly disappearing lands in the watershed, would be a nice outcome, a shift in thought of development officials is all that can be asked for.  To protect our water, biodiversity and the fertility of our lands, areas at the headlands or adorning stream must be developed and monitored with more respect for the damage we cause.
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Appendix 1:  Site Tables
Soil:

	Site 1 – East Side
	Transect 1 (Headwater)
	Transect 2 (50m downstream)
	Transect 3 (100m downstream)

	1m
	Top ½ - Organic Matter (roots, small pebbles, large grains)

Bottom ½ - Fine Dark Clay
	Oily Water, more of a flood plain than a stream bed

Top ½ organic (dark with roots and plant matter)

Bottom ½ - saturated, dark
	Flooded, no good samples

Organic (roots, seeds) sandy silt

	6m
	Top 1/3 – roots, sand sized grains, spongy texture

Middle 1/3 – Darker, finer grained, few roots, some small pebbles, saturated

Bottom 1/3 – dark grey to black sand to silt, little organic, saturated
	Same as 1m
	Same as 1m

	11m
	Top 1/5 – pure dark brown organic (roots, seeds, woody leaves)

Mid 2/5 Darker organic with sand mixed in

Bottom 2/5 – dark clay/sand with some organic (roots)
	No good soil samples due to complete saturation
	Organic

Top ½ - roots, light brown sandy silt

Bottom ½ - more decomposed, clayish silt

	16m
	Top 1/5 - organic (roots), sandy silt

Mid 2/5 – Grey-brown silty clay with some organic

Bottom 2/5 – Silty clay, little organic
	Same as 10m
	Lots of organic, same as 10m


Vegetation:
	Site 1 – East Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Cat tails, Queen Elizabeth lace, some low grass
	Tall and short grasses, cat tails, shrubs (3 different kinds), mosses
	Cat tails, thick grasses of all types, one golden weeping willow 10.16cm @ 1.5 m

	6m
	Cat tails, other grass
	Dead tree, cat tails, grasses (more small than at 1m), other vegetation same as 1m.
	Cat tails, thick grasses

	11m
	Cat tails, one 30cm diameter willow, thicker grass
	Tall grasses, no low vegetation
	Same as 6m

Aphids in the air

	16m
	Thick Grass, cat tails (very thick)
	Tall grasses, one 33cm @ 1.5m balsam poplar 
	Deer trails, tracks, feces, dead vole.  cat tails,dense grass


Soil:
	Site 1 – West Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Top 1/3 – Organic (seeds, roots, large pieces of decaying grass), saturated

Mid 1/3 – Darker brown decaying organic with sand and silt

Bottom 1/3 – dark grey silty clay
	Organic (seeds, roots) with fine grained silty clay dark and light in colour

Eastern Sloping flood plain
	Same as 1m on east side

	6m
	Top ½ - Organic (roots, plant matter)

Mid ¼ - sand – silt- clay transition (brown to grey)

Bottom ¼ - Clay, grey
	Top ¾ - visible organic (roots, seeds sticks) with varying degree of decomp

Bottom ¼ - fine grained silt, some organic
	Top ½ - organic (roots, big seeds), dark brown

Bottom ½ - dark clumpy clay (hand clumped), identifiable organic

	11m
	Top 2/3 – large organic (roots, plant parts), pebbles, sand, silt, brown to dark brown

Bottom 1/3 – Sand to silt some organic, pebbles
	Top 2/3 – lots of organic (roots), drier silt

Bottom 1/3 – silty clay with some organic
	Top ½ - same as 6m

Bottom ½ - reddish brown silty clay with some larger grains

	16m
	Top 1/3 – organic (living and decomp), sand and few pebbles, light brown, inconsistent texture

Mid 1/3 – sandy silt, some organic (high decomp), dark brown to black

Bottom 1/3 – few pebbles compact silty clay, dark black
	Top ½ -  sandy organic (roots, seeds), red to brown

Bottom ½ - fine grained clumpy sand, little organic, pebbles
	Very Consistent for entire core.

Top ½ - fine root material, clumpy dark, sandy silt

Bottom ½ - no visible roots, same clumpyiness 


Vegetation:
	Site 1 – West Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Smelly, like a swamp Grasses, cat tails, golden rod, other shrub
	Small grasses (dense), cat tails
	Same as 1m on east side

	6m
	Rusted fence, long and short grasses, cat tails
	Same as 1m with 2 shrubs
	Same as 1m with no stem thick clumped grass

	11m
	Short and long grasses (thick), cat tails, vine, worm, black bug, centipede
	Same as 5m with an additional woody shrub
	Less tall grass, dense ground grass

	16m
	QEL, golden rod, tall grasses, daisy bush, fresh deer track
	Dense low grass, high grass, 8 cedar trees 11.5- 28cm @ 1.5m
	Dense ground grass, one jack pine 73.66 cm @ 1.5 m, thistles, lots of golden rod, deer track, deer resting bed, snails


Soil:
	Site 2 – East Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Stream bed moist but no flowing stream, consistent core of dark brown to black fine grained sand, silt, clay, clumpy
	Soil very consistent and similar to transect 1, crumbly
	Sandy loam

	6m
	Same as 1m except bottom ¼ lighter brown, more sand
	Same soil, crumbly silty sand
	Sandy loam

	11m
	Much the same as 6m with more distinguishable organic, less saturated and less clumpy soil
	Identical as 6m


	Sandy loam

	16m
	Gradual from less to more sand, darker brown top, lighter brown bottom, organic (roots, grass), clumpy

Bottom 3cm light brown sandy
	Same as 11m
	Sandy loam


Vegetation:
	Site 2 – East Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Tall and short grass, thistle, golden rod, vines, burdoch, small shrub, one red pine 76.2cm @ 1.5m
	Dense short grass, thistle, tall thistle, deciduous tree 30.48 cm @ 1.5m
	Eastern White Pine plantation with little ground vegetation due to high acidity of decomposing pine needles

	6m
	Birch 101.6 cm @ 1.5 m, white spurce 127 cm @ 1.5 m, wild rubarb, dense short grass, some tall grass, thistle, golden rod 
	Same as 1m, basswood 20cm @ 1.5m
	

	11m
	Golden rod, thistle, dense short grass, fallen tree 20cm
	Same as 1m

Young deciduous tree
	

	16m
	Same as 11m
	Basswood 20cm @ 1.5m, deciduous tree 30.48 cm @ 1.5m, no thistle, dogwood
	


Soil:
	Site 2 – West Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Same as east side 1m with super light brown sand
	Same soil as 1m on east side
	Sandy loam

	6m
	Same as 1m, with seeds presence
	Noticeable change in elevation (higher), same soil, bottom ¼ sand (fine grain, light brown)
	Sandy loam

	11m
	Same as 6m
	Whole core dark brown silty sand, with some organic on the top, clumpy, small pebbles
	Sandy loam

	16m
	Sandy with light sand bottom, half organic
	Identical to 11m
	Sandy loam


Vegetation:
	Site 2 – West Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Dense tall grass, goldenrod, small unidentifiable deciduous tree
	Same as 1m on east side, with one red ash 20cm @ 1.5m
	Eastern White Pine plantation with little ground vegetation due to high acidity of decomposing pine needles

	6m
	Dense goldenrod, dense short grass, large white spruce roadside planted stand
	Thistles, dense short grass
	

	11m
	Large white spruce, small unidentifiable deciduous
	Basswood 20cm @ 1.5m, no thistles, dense short grass
	

	16m
	Large black spruce, golden rod, dog feces and tracks, garlic mustard, European buckthorn
	Planted red pine stand, thistle, dense short grass
	


Soil:
	Site 3 – South Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Entirely organic with varying degrees stages of decomp

Difficult to pierce surface as many decaying cat tails litter ground.
	Found the same vegetation and soils along the entire 100m section on both sides of the creek.  16m transects are the 
	same on both sides as vegetation horizons do not change.  Accumulated dead vegetation anywhere from 15-30cm thick

	6m
	Organic is different stages of decomp.  Organic soil in bottom, fine grained sand and quartz, grey brown roots
	
	

	11m
	Bottom 1/2 – more silt with small pebbles

Bottom 1/10 – little organic, finer sediment
	
	

	16m
	Top 1/3 organic

Bottom 2/3 silty clay with some pebbles
	
	


Vegetation:
	Site 3 – South Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Dense cat tails, pussy willows, thin grass, ground moss, snails.
	Same vegetation, ducks and geese in water, many vole trails
	

	6m
	Same as 1m
	
	

	11m
	Same as 6m + small weed, small deciduous tree, woody shrubs, mosses
	
	

	16m
	Same veg as 5m with more moss on dead cat tails
	
	


Soil:
	Site 3 – North Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Same as  south side
	Same as  south side
	Same as  south side

	6m
	Same as  south side
	Same as  south side
	Same as  south side

	11m
	Same as  south side
	Same as  south side
	Same as  south side

	16m
	Same as  south side
	Same as  south side
	Same as  south side


Vegetation:
	Site 3 – North Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Same as  south side
	Same as  south side
	Same as  south side

	6m
	Same as  south side
	Same as  south side
	Same as  south side

	11m
	Same as  south side
	Same as  south side
	Same as  south side

	16m
	Same as  south side
	Same as  south side
	Same as  south side


Soil:
	Site 4 – South Side
	Transect 1
	Transect 2
	Transect 3

	1m
	2.5cm of Organic, Styrofoam.  Silty Clay, small pebbles, little sand, hit gravel backfill
	Silt and sand, some organic, small pebbles, location in flood plain where gravel at water edge covered in greyish coating
	Saturated sand, grey-brown

	6m
	1m higher, high organic content (roots), dark sandy silt, less organic at bottom, little lighter at bottom
	2m higher, crumbly silty sand, little organic, little sand concentrations near bottom of core
	Crumbly little organic, sandy silt

	11m
	2.5cm soil then gravel fill
	1m lower, black crumbly silty sand, higher organic content
	Same as 5m 

	16m
	Asphalt, impermeable surface
	Crumbly sand at top, compact, more silt in bottom 1/3, finer grains, little organic
	Same as 5m


Vegetation:
	Site 4 – South Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Snails, garbage, moss, dogwood, small deciduous, horse tail
	Tuffs of grass, small cedar, ground plants, moss, small deciduous, more soil than vegetation showing
	Roots coming out of banks, small birch moss, steep bank, visible erosion

	6m
	Garbage, firns, ‘worm’ bush, raspberry bush, small shrubs 
	Lots of low lying green plants, mosses, grasses, 8 cedars 20-50cm @ 1.5m, garbage
	Yellow birch 61cm @ 1.5m, cedar 48cm @ 1.5m, no ground vegetation cedars of all sizes

	11m
	Short grass, small shrub
	Small poplar, fewer ground greens
	cedar 71cm @ 1.5m, little ground vegetation

	16m
	No vegetation, grass lining trail
	Same as 10m, small birch, ground moss
	3 basswoods 116cm @ 1.5m


Soil:
	Site 4 – North Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Sandy silt, fine grained sand, organic (seeds), difficult to core
	Top ½ - crumbly silty sand

Bottom ½ - silty clay
	Crumbly with more silt content in bottom half, brown to black

	6m
	Higher elevation, more crumbly (more sand), organic (roots, leaves)
	More silty content, crumbly to clumpy, fine grain sand/silt, finer towards bottom
	Exact same soil

	11m
	Sandy silt top, more silty bottom, uniform colour, organic (roots, seeds)
	Same as 6m with a more clay bottom
	Darker more crumbly and fine sand content

	16m
	Less organic, same as 11m
	4’ of soil, little organic, then gravel
	Exact same as 11m soil sample


Vegetation:
	Site 4 – North Side
	Transect 1
	Transect 2
	Transect 3

	1m
	Garbage, Dogwood, moss, long grass, horse tails, small deciduous trees, big burrs, vine, golden rod, steep incline to railroad tracks, gravel banks and gravel infringement on water, milky water from sediment.
	Little ground vegetation, maple 127cm @ 1.5 m,

Poplar 117cm @ 1.5m, garbage
	Garbage, 2 large deciduous willows, other vegetation same as 1m on south side

	6m
	Tall grass, golden rod, small thistles, garbage, small plants, vines, burrs
	Garbage, little ground vegetation, grasses, small deciduous
	Garbage, no ground vegetation, large cedar 117cm @ 1.5m, basswood 89cm @ 1.5m

	11m
	Garbage, tall grass, golden rod
	Same vegetation, small birch, 22.86cm @ 1.5m
	No ground vegetation

2 cedars both 76.2cm @ 1.5m

	16m
	Same as 11m but with thistles
	Same vegetation,

Aspen 22.86cm @ 1.5m,

Other small deciduous
	No ground vegetation,

Cedar 63.5 cm @ 1.5m
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