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Introduction 

 In the last few decades, there has been an increased recognition of wetland loss, which has 

been greater than a 50% loss for many countries (Shaolin et. al 2003). This habitat 

destruction is becoming a concern because wetlands offer natural water quality 

improvements along with many other ecosystem services (Zedler 2002). Other benefits that 

a wetland provide are flood abatement, biodiversity support, biogeochemical cycling of 

nitrogen and carbon and filtration of pollutants (Whigham 1999, Shaolin 2003). From an 

ecological perspective, dry-end wetlands such as isolated seasonal wetlands and riparian 

wetlands associated with smaller streams may be the most important landscape elements 

plus they are the most vulnerable to human impacts (Whigham 1999), further,  the wetland 

focused in this study falls into this category. The vulnerability of the wetlands comes from 

the extreme fluctuation of water level throughout the seasons with smaller streams.  In order 

to keep these crucial ecosystem services, restoration and/or mitigation practices must be 

imposed.  

Wetland delineation is the process of evaluating the borders of a wetland habitat. In 

wetland restoration projects, preliminary measurements of the wetland’s edge is important 

for establishing a base-line area in which wetland habitat occurs in order to see future 
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changes due to the restoration implementation. In particular, with this study, at the Camp 

Polk Meadow Preserve, the delineation of the wetland is important due to an upcoming 

stream restoration project, projected to take place in 2008, involving the re-meandering of 

the Wychus Creek back into the wetland neighboring meadow system. This remeandering 

project is projected to have a positive impact on the stability and size of the wetland. In a 

past study done along the Fremont River, which was associated with a wetland, it was found 

that the importance of water subsidy from the river is magnified by the scarcity of water 

from any source other than the river on the uplands where the wetland resided (Auble et. al. 

2005). This indicates the importance of water table level, coming from the adjacent water 

channel, on the neighboring wetland. 

 

Methods  

Our study took place on June 25, 2006 within the northeastern corner of the upper 

meadow in the Camp Polk Preserve, just outside of Sisters, Oregon. Before arriving to our 

study site, some preliminary research was conducted. Using an aerial photo of the upper 

Camp Polk meadow, we identified where the wetland marsh might be where the possible 

edge of the wetland might lie. Using the National Resource Conservation Service’s (NRCS) 

Soil Survey, we looked up the soil type within the Camp Polk meadow and we found that it 

was classified as Omahaling fine sandy loam, which is listed in the NRCS Hydric Soils List. 

We also looked at the National Wetland Inventory (NRI) maps which showed the location 

and extent of potential wetlands. 

Upon arrival, our first step to measuring the edges of the wetlands was to do a walk-

through of vegetation analysis to see if we could find any obvious wetland/upland vegetation 
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transitions.  We used visual vegetational transitions to find potential wetlands edges. Figure 

1 shows what a vegetation transition looks like; in the rear of the photograph there are Pinus 

ponderosa trees and dry, yellow colored cheatgrass, while in the front of the photograph are 

lushes green wetland vegetation and the wetland marsh. Typical plant indicators of wetland 

vegetation used were Juncus balticus (baltic rush), Poa pratensis (Kentucky bluegrass) and 

Salix spp. (willow). The typical indicator upland plant species was the noxious Bromus 

tectorum (cheatgrass), but in both cases, once the study sites were measured, many other 

wetland and upland plants were found. To identify these plants we used the Plant 

Association of the Central Oregon Pumice Zone (Volland 1982), which also gave us a good 

idea on if the plant preferred dry or wet soils.  

After the vegetation walk through, we chose three general locations along the 

predicted border of the wetland to set up our delineation study. For each study location we 

chose a pair of data points and placed them on opposite sides of the vegetation transition. 

The data points were between 20-50 feet from each other and represented a potential upland 

or wetland habitat. 

 We applied the standard wetland criteria of hydrology, soils, and vegetation to see if 

our plots met the criteria as a jurisdictional wetland (Environmental Laboratory 1987, 

Clausnitzer 2002). We used official Wetland Determination Forms made by the Division of 

State Lands to qualify each data set. To start, we chose where an approximately 16 inch hole 

was going to be dug (to evaluate soil and hydrology), and before digging and trampling the 

vegetation, we would do the wetland vegetation analysis. A circle around the chosen spot, 

with a diameter of about ten feet, was then each species was classified and percent cover 

was estimated.  The status of each plant was looked up in the wetland vegetation index to 
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see if they were wetland plants. Tree, sapling/shrub, and herb stratums were all measured. 

For each stratum, a percent cover was recorded; and for each species, a percent cover, within 

the stratum, was recorded. The wetland status was retrieved and species having a status of 

obligate wetland plants (OBL), facultative wetland plants (FACW) or facultative plants 

(FAC) were considered wetland vegetation, while upland vegetation are identified as 

facultative upland plants (FACU) or obligate upland plants (UPL) (Environmental 

Laboratory 1987). Using the 50/20 rule, we determined dominant vegetation. Vegetation 

was considered hydrophydic if greater than 50% of the dominant vegetation was FAC or 

wetter. 

Subsequently, the hole was dug to about 16 inches and soil layers were visually 

identified and assessed. For each soil horizon, depth, color matrix (using Munsell Soil Color 

chart), redox concentrations, redox depletions and texture were evaluated. Soil texture was 

evaluated using a step by step method of hand texturing. After taking a handful of the soil 

and moistening it, we asked ourselves three question to evaluated the texture. The three 

questions were: 1. Does the soil form a ball?, 2. Does the soil form a ribbon?, and 3. How 

long is the ribbon? (Duhbin). In order to be classified as a hydric soil the color was be either 

gleyed, had a chroma of two with redox mottling present or had a chroma of one. Hydrology 

was assessed by measuring soil saturation or inundation and depth of soil 

saturation/inundation. If saturation/inundation occurred within the upper 12 inches, the data 

plot had wetland hydrology.  If all three criteria are met then the data plot was considered 

wetland. 

The final step was to refill the survey hole, take a photograph, record the bearings of 

the plot using a compass, mark the location on the aerial map, and flag the site. 
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Results  

 All of our data plots indicated distinct upland or distinct wetland habitats. However, due to 

lack of time, we were not able to completely encompass the entire borders of the wetland, 

which would take about 4-6 more delineation pairs.  Our three delineation pairs covered the 

northern and eastern edge of the wetland. Further delineation examination and surveying to 

generate a wetland map is highly recommended before the implementation of the Wychus 

Restoration project.  

 Data points (DP) 1 and 2 (refer to Wetland Determination Forms attached) determined a 

wetland/upland edge with a range of 33.1 feet between the two data points (Fig. 2). 

Dominant vegetation for DP 1 (Fig. 3a), a wetland habitat, was, for tree stratum of 100% 

cover, Populus temuloides (quaking aspen), and for herb stratum of 90% cover it was Poa 

pratensis. Both of these dominant species were FAC and therefore concluding a 100% of 

dominant species being wetland vegetation (using 50/20 rule). The non-dominant species 

found in this plot were Agropyron spp. and Equisetum spp.. There were two depth horizons 

(0-2 inches and 2-18 inches deep). Both horizons had a color matrix of 10YR 2/2 and a soil 

texture of sandy loam. The 2-18 inches deep horizon showed redox features (mottles) and a 

chroma of 2, so therefore met hydric soils classification. Although oxidized root channels 

were found, hydrology criteria was not met, but this could be due to the fact that it was late 

in the season and could still potentially meet hydrology criteria in other parts of the year. 

 The only dominant species in the upland habitat of DP 2 (fig. 3b), found in the herb 

stratum with a cover of 95%, was Bromus tectorum. This is indicated as an UPL species and 

therefore 0% of the dominant species were wetland species, so vegetation did not meet 
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wetland criteria. Small amounts of Poa pratensis, Agropyron spp. and Verbascum thapsis 

(mullin) were also found on this plot.  There was only one soil horizon (0-16 inches deep) 

which had a color matrix of 10YR 2/2 and a texture of sandy loam. One interesting 

observation was that there was oxidized rhizospheres found, but the soil still did not pass 

criteria for being a hydric soil. The soil was neither saturated nor inundated and therefore 

did not pass wetland hydrology criteria as well.  

 DP 3 and 4 (refer to Wetland Determination Forms) determined a wetland/upland edge 

with a range of about 45 feet between the two data points (Fig. 2). The dominant vegetation 

in DP 3 (Fig. 3c), a wetland habitat, was, for sapling/shrub stratum with 50% cover, Salix 

spp., and for herb stratum with 95% cover, Poa pratensis, Stelleria longipes (starwort) and 

an unknown herbaceous plant (status unknown and not quantified as dominant species). All 

of the identified dominant plants had a status FAC or greater and therefore criteria was met 

for wetland vegetation. The other non-dominant plants found were an unknown sedge, 

Scirpus microcarpus, Rumex crispus and Geum macrophyllum. There were three soil 

horizons found (0-1 inches, 1-8 inches and 8-16 inches deep). The top layer was 100% 

organic material so matrix color and texture was not obtained. Horizon 1-8 inches had a 

color matrix of 10YR 2/1 with a texture of loam and the deepest horizon had a matrix color 

of 5YR 3/1. Since the soil had a chroma of one, oxidized root channel were found and there 

was an observed gray hue, the hydric soil criteria was met.  For hydrology, the soil was 

saturated up to the surface, and standing water was found at a depth of eight inches, so 

therefore, passed the wetland hydrology criteria. The habitat was determined as wetland. 

 The dominant species in the upland habitat of DP 4 (Fig. 3d) was, for herb stratum with 

95% cover, Bromus tectorum. This has a status of UPL and does not qualify as wetland 
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vegetation. Small amounts of Carex spp., Iris missouriensis, Equisetum spp. and Achillea 

millifolium were also found. There was only soil horizon (0-18 inches deep) with a color 

matrix of 7.5YR 3/2 and a texture of sandy loam. This does not meet wetland criteria for 

soil. Hydrology was also not met because there was neither soil saturation nor inundation.

 Delineation set 2 (DP 5 and 6: refer to Wetland Determination Data Forms) determined a 

wetland/upland edge (with a range of about 20 feet between the two data points) (Fig. 2). 

The dominated vegetation for DP 5 (Fig. 3e) were, for herb stratum with 100% cover, 

Juncus balticus and Carex spp. J. balticus had a status of FACW+ and Carex spp. had a 

status of OBL making these two dominant species strong indicators of a wetland habitat. 

Traces of Poa pratensis, Carex nebrascensis, Verbascum thapsis, Gallium Trifidium and 

Agropyron spp. were also found. There was only one soil horizon identified at a depth of 0-

18 inches with a color matrix of 10Y 2/1 and a texture of clay loam. The chroma of one 

indicates a hydric soil. For hydrology, the soil was saturated up to the surface and there was 

standing water at 14 inches deep. Wetland hydrology criteria was met. 

 The dominant species in the upland habitat of DP 6 (Fig. 3f) was, for herb stratum with a 

95% cover, Bromus tectorum which is an indicator of upland dry habitats. Less-dominant 

species found were an unknown grass, Brassica spp., and Agropyrans spp.. One soil horizon 

was inferred at a depth of 0-16 inches and had a color matrix of 10YR 2/2 and a texture of 

sandy loam. This does not meet wetland soil criteria. The soil was not saturated nor 

inundated and therefore was no met for wetland hydrology criteria.  

 To summarize, Data points 1, 3 and 5 were classified as wetland habitats, while data points 

2, 4 and 6 were classified as upland habitats. 
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Discussion 

 To get the over-riding picture of the upland/wetland habitats at Camp Polk Meadow 

preserve, I will distinguish the general characteristics between upland and wetland habitats. 

We found that wetlands usually comprised of Poa pratensis and Juncus balticus species. 

The soils tended to have a chroma between 1-2, and the soils were mostly saturated up to the 

surface (to note, depending on the time of year, this saturation and/or inundation may not be 

seen throughout the year). Oxidized root channels were also generally characteristic of 

hydric soils along with a texture of either sandy clay loam or clay loam. Uplands, on the 

other hand, were practically dominated by the noxious Bromus tectorum and the soils were 

significantly drier. All of the soil chromas were two, as well as having a sandy loam texture.  

Our delineation efforts contributed to the mapping of the wetland at Camp Polk 

Preserve. However, entirely encompassing the wetland would be critical for future studies 

on the effects of the Wychus Restoration project at Camp Polk Meadow. I would suggest 

two more delineation sets between DP 1 & 2 and DP 3 & 4. The western edge of the wetland 

has not been delineated, and I would suggest three more pairs to adequately establish the 

wetland’s edge. Now that the methodology is laid out, further identical delineation efforts 

can take forth to help with this important base-line data. 

Some recommendations are to try to keep the paired data points as close together as 

possible in order to have a less edge range. We should have flagged the intermediate 

between the plots to have more of a definite edge spot, along with plotted survey flags to 

create a potential wetland map. 
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_______________________________________________________________________ 
Figure 1. A photograph of the studied wetland in the upper meadow at Camp Polk Preserve looking north. 
An obvious vegetation transition takes place from wetland vegetation in the foregrounds and upland 
vegetation in the rear. Photograph taken by Karmen Scott on June 25, 2006. 
_____________________________________________________________________________________ 
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� � � � � � �
c.                                                 d. 
 

        
e. f. 

________________________________________________________________________ 
Figure 3. Photographs of all six data points. Photo a represents DP 1 (wetland habitat), b represents DP 2 
(upland habitat), c represents DP 3 (wetland habitat), d represents DP 4 (upland habitat), e represents DP 5 
(wetland habitat) and f represents DP 6 (upland habitat). Photographs taken by Karen Allen on June 25, 2006. 
______________________________________________________________________________________ 
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