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Figure 5: Land clearing at the Windmill Meadows future residential subdivision development 
 
 

Table 4.  Summary of Stream Impacts/Potential Projects 
Site ID Subwatershed Description 
CM-401 101 Channelization by rip rap- no flow, moderate length.  
IB-100 101 Right bank of reach 105 is cleared and being developed. 
MI-100 101 Location of old gravel mine. 
MI-101 101 Large area of cleared land for development. 
MI-401 101 Beaver Dam at end of freedom park. Water flows over the top of the embankment. 
OT-100 101 Single 30 inch metal pipe 
SC-100 101 Single 12 inch metal pipe crossing a residential driveway 

SC-101 101 
Single 18 inch metal pipe crossing a construction road off Centerville. Located in 
North part of watershed. 

TR-100 101 Historic Dumping in floodplain. Difficult Access. 
SC-103 102 Double 4 foot circular concrete pipes on entrance road to Freedom Park.  
MI-500 103 Cleared area near Jolly Pond Road. Contains remains of cleared trees and debris.  
TR-501 103 Trash located behind residence on Jolly Pond Road. 

OT-300 104 
Single 36 inch circular concrete pipe; chipped/cracked with moderate flow. Trash 
dumping. Daylighting the stream through the field (See RRI GC-02). 

ER 201 106 Headcut cutting into farm field 
MI-200 106 Headcut with a 2 foot drop 
MI-202 106 Location of a Specimen tree Tulip Poplar 40 inch dbh 
OT-201 106 Single 15 inch concrete pipe 

 

3.0 CONSERVATION AREAS ASSESSMENT 
 
The goal of conservation area planning is to identify and prioritize areas for protection based on 
their ability to protect habitat, biological integrity, and water quality.  Ecological factors such as 
the size and quality of the forest, the presence of rare, threatened or endangered species (RTEs), 
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the connectedness of the floodplain, the presence of wetlands, instream habitat, and the 
preservation of aquatic corridors and historic areas are all considered when identifying potential 
conservation areas.  Prioritizing conservation areas also requires consideration of non-ecological 
parameters such as easement/acquisition costs, parcel ownership, development potential, and 
public priorities.  Effective conservation area planning should, at a minimum, protect the natural 
areas critical to biological diversity and overall watershed function, as well as protecting unique 
historical areas.  
 
Three primary types of conservation areas were evaluated and ranked – contiguous forest, rare 
threatened and endangered species (RTE) habitat, and isolated wetlands.  The priority 
conservation areas identified in the study area include contiguous forests, RTE plant habitat, a 
bald eagle nesting site, a shell-marl ravine, freshwater tidal marsh, and old-growth islands 
located in the tidal mainstem of Gordon Creek.   
 
3.1 Contiguous Forests 
 
Contiguous forests are defined as forestland without significant breaks such as roads, power lines 
or other clearings.  The larger and more round a tract of contiguous forest, the greater the amount 
of interior forest created.  Interior forest is commonly defined as forest that is at least 100 meters 
(330 ft) from the forest edge (Wilcove, 1985), and is important for many species of birds, 
wildlife and plants (Wenger, 2000).  Large contiguous forests make it difficult for crows, 
cowbirds, feral cats, starlings and other species associated with the forest edge to predate or 
disrupt breeding and foraging behaviors of interior bird species.  In contrast, fragmented forest 
allows entry points for crows and feral cats to prey on eggs and nesting birds, and allows easier 
access for cowbirds to parasitize nests and for starlings to take over cavity nests used by native 
species. Both cowbird parasitism and nest predation decrease considerably in contiguous forests. 
Many species of migratory songbirds that breed in JCC rely on large tracts of contiguous forest 
have declined both locally and in the eastern United States (USGS, 2000). 
 
The evaluation of Gordon Creek’s contiguous forests in Gordon Creek involved two steps: (1) 
2005 land cover digital orthophotos provided by JCC were analyzed to identify potential tracts to 
visit in the field, and (2) field evaluation of forest community, structure, and condition.  Figure 7 
shows the locations of contiguous forest survey points.  During field visits, teams also confirmed 
that mapped forest stands were intact and not affected by roads, clearing or development.  If the 
sites were intact, the dominant tree species was assessed using a wedge prism and canopy cover 
was assessed using a concave densiometer. Forest structure, understory conditions, invasive 
species and diseases were also denoted.  Multiple locations within a forested tract were surveyed 
to generate average forest conditions for the tract.  The highest quality tracts were identified as 
conservation priorities.  For example, conservation area C2 is 170 acres and contains mature 
forest with specimen trees and harbors osprey breeding sites.  C6 is a 3258 acre contiguous forest 
tract situated in the tidal portion of the watershed.  An example field form for the Contiguous 
Forest Assessment form can be found in Appendix A.  A summary of the assessment findings are 
provided in Table 5 and additional details can be found in Section 3.4.  
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Table 5. Contiguous Forest Assessment Points in the Gordon Creek Study Area 

Station  
Latitude  Average 

Densiometer  
75th Percentile 

(dbh) Dominant Tree Species (Top 3) 
Longitude  

CF-100 
N/A 

23.0 26 Loblolly Pine, Black Jack Oak, Red Maple 
N/A 

CF-101 
37° 16’ 20” 

20.5 27 Loblolly Pine, Black Jack Oak, White Oak 
76° 52’ 02” 

CF-200 
37° 18’ 51” 

24.0 16 Red Oak, White Oak, Sweet Gum 
76° 48’ 19” 

CF-201 
37° 19’ 19” 

24.0 13 Black Jack Oak, Loblolly Pine, Red Oak 
76° 48’ 27”  

CF-202 
37° 20’ 05” 

23.5 10 Loblolly Pine, Virginia Pine, White Oak 
76° 48’ 20” 

CF-203 
37° 19’ 42” 

23.0 7 Loblolly Pine 
76° 48’ 40” 

CF-204 
37° 19’ 28” 

22.5 22 Tulip Poplar, Red Oak, Black Jack Oak 
76° 49’ 29” 

CF-205 
37° 17’ 46” 

24.0 28 Bald Cyprus, Tulip Poplar, White Oak 
76° 49’ 09”  

CF-210 
37° 17’ 17” 

23.5 15 White Oak, Holly 
76° 50’ 52” 

CF-401 
37° 15’ 51” 

22.0 20 Loblolly Pine, Oak 
76° 51’ 45” 

CF-402 
37° 15’ 39” 

13.0 10 Recent timber harvest  
76° 50’ 48” 

CF-403 
37° 15’ 38” 

22.5 18 Green Ash, American Beech 
76° 50’ 50”  

CF-404 
37° 15’ 38” 

21.0 21 White Oak, Sweet Gum, Holly 
76° 50’ 50” 

CF-500 
37° 18’ 33” 

20.0 12 White Oak, Tulip Poplar, Loblolly Pine 
76° 47’ 53” 

CF-501 
37° 18’ 33” 

24.0 11 Virginia Pine, White Oak, Loblolly Pine 
76° 48’ 12” 

CF-502 
37° 18’ 42” 

22.0 23 White Oak, Northern Red Oak, Tulip Poplar 
76° 48’ 43”  

CF-503 
37° 18’ 35” 

23.5 22 
American Beech, Smooth Bark Hickory, 
Southern Red Oak 76° 48’ 54” 

CF-504 
37° 18’ 33” 

23.5 19 
Tulip Poplar, Southern Red Oak, American 
Beech 76° 49’ 05” 

CF-505 
37° 18’ 13” 

22.5 12 Tulip Poplar, White Oak, Northern Red Oak 
76° 48’ 56”  

Average Densiometer – measure of forest canopy coverage – wide openings in the canopy allow edge species such as 
cowbirds, crows and starlings to penetrate interior forest, disrupt breeding success of interior species  
75th Percentile (dbh) – represents the diameter of the dominant age class of trees  
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Figure 7. Contiguous Forest and Wetland Survey Locations
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3.2 Rare, Threatened, and Endangered (RTE) Species Habitat 
 
RTE species habitat was also assessed with the objective of (1) locating rare species populations 
and other important habitats in the study area; and (2) identifying potential stresses such as land 
development, hydrologic changes, and presence of invasives that threaten such habitat.  
Transition zones and topographic variations (e.g., steep slopes and ravines) provide optimal 
habitat for rare and sensitive species, and were targets for this investigation.   
 
The Virginia Natural Heritage Program (VNHP) recommended a protected Gordon Creek 
Natural Area that consists of 2,720 acres of extensive pristine freshwater tidal marsh located 
along the Chickahominy River in the westernmost part of James City County (Figure 8).  Natural 
areas are defined by the Virginia Natural Area Preserves Act as, “any area of land, water, or 
both… which is important in preserving rare or vanishing flora, fauna, native ecological systems, 
geological, natural historical, scenic, or other similar feature… of the Commonwealth.”  In 
Gordon Creek, this consists of the freshwater tidal marsh, its waterways and channels, and the 
bordering upland forests.  Due to the rarity of this type of natural community, the marsh at 
Gordon Creek may be, “one of the best remaining examples of this ecosystem in North America 
because of its great size and excellent quality” (Clark, 1993). 
 
Freshwater tidal marshes occur in a narrow range where rivers and creeks are tidal and estuarine 
salinities are low.  They provide a variety of ecological benefits, including enhancement of water 
quality, containment of floodwaters, prevention of shoreline erosion, and production of nutrients 
and energy.  They also provide habitat for numerous vertebrates and invertebrates.  Submerged 
aquatic vegetation in the marshes provide spawning and nursery areas for aquatic animals and 
food for wintering waterfowl.  Freshwater marshes are also identified by a unique plant 
composition.  In the Gordon Creek Natural Area, the dominant plant species include wild rice, 
duck potato, big cordgrass, cattails, and other herbaceous species.  The uplands and islands 
bordering the marsh are forested with loblolly pine, Virginia pine, southern red oak, red maple, 
sweetgum, and other hardwoods.   
 
VNHP also suggested a primary and secondary ecological boundary for Gordon Creek are shown 
in Figure 8.  The primary boundary includes the tidal freshwater marsh and portions of the tidal 
creeks.   The secondary boundary contains forested upland around the wetlands and water 
courses.  This 330 foot forested buffer was designed for the protection of water quality and 
hydrologic integrity of the wetland.   Swamps and perennial and intermittent streams that feed 
into the natural area also contain a 330 foot buffer. The primary boundary receives some 
protection by the Federal Clean Water Act and state and local tidal wetlands laws that regulate 
the alteration of wetlands.  The freshwater marsh is also under the jurisdiction of the James City 
County Chesapeake Bay Preservation Ordinance.  This ordinance restricts most development 
from within 100 feet of wetlands and watercourses in the Chesapeake Bay area of Virginia.  
While this 100 foot buffer protects the inner third of the secondary boundary, a more permanent 
protection of the entire 330 foot buffer zone was suggested by VNHP (Clark, 1993).  
 
Threats to the Gordon Creek Natural Area include development, motorized boat traffic, and 
invasive species.  The uplands have historically been logged and farmed, while the marsh was 
used for hunting and fishing.  Motorized boat traffic is also a concern because the disturbance 
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and resuspension of bottom sediments damages marshes, shorelines, and submerged aquatic 
vegetation, and releases sewage and toxic compounds.  In terms of invasive species, the most 
threatening is common reedgrass.  Once established, it displaces native diverse marsh 
communities and ruins the beauty, structure, and function of the wetland. 
 

 
Figure 8. Primary and Secondary Ecological Boundaries for Gordon Creek 

 
 

According to the Virginia Division of Natural Heritage data, no species historically found in the 
watershed have been listed.  Field crews located one active bald eagle’s nest near CF-503 and 
W-501 (Figure 9).  This area contains a high quality wetland in terms of wildlife and water 
quality function, as well as mature contiguous forest.  It was reported to the Division of Natural 
Heritage recommended as a conservation area.  Dr. Donna Ware, a local RTE plant specialist 
formerly with the College of William and Mary conducted a preliminary assessment in locations 
were plant species of interest (i.e. whorled pagonia, least trillium) would likely be found.  The 
time of year was not advantageous for identifying plants species, however, further investigation 
of RTE species is currently underway.  
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Figure 9.  Location of Bald Eagle Nest 
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3. 3 Isolated Wetlands  
 
The James City County Chesapeake Bay Preservation Ordinance, Federal Clean Water Act, and 
state and local tidal wetlands laws regulate wetland alteration within the tidal freshwater marsh 
and portions of the tidal creeks.  However, the wetlands not located on the mainstem or 
tributaries of Gordon Creek provide ecological and water quality benefits that are not protected 
by these ordinances.  Six isolated wetlands in Gordon Creek were identified from National 
Wetlands Inventory (NWI) data and verified in the field.  They were assessed for two 
functions—wildlife and water quality—using the Evaluation for Planned Wetlands (EPW) 
assessment (McCullough, 2007).  The functional capacity for each wetland was calculated using 
in a numeric functional capacity index (FCI) score ranges from 0 (no functional capacity) to 1 
(optimal functional capacity).  
 
Table 6 summarizes the FCI scores for each evaluated wetland.  Refer back to Figure 7 for the 
locations of each wetland surveyed.   
 

Table 6. Wetlands Assessed in the Gordon Creek Study Area 
ID Wildlife FCI Water Quality FCI 

W-201 0.50 0.81 

W-202 0.82 0.60 

W-401 0.82 0.83 

W-402 0.94 N/A 

W-500 0.85 0.78 

W-501 0.83 0.95 

 
 
3.4  Priority Conservation Areas 
 
Based on individual forest, RTE, and wetland site evaluations, potential conservation areas in 
Gordon Creek were identified based on their level of importance for resource protection.  Six 
conservation sites of greatest quality were prioritized based on environmental significance, 
development pressure, and ease of protection among other factors.  The ranking system 
developed for Powhatan Creek was also used here.  Potential scores range from 0 to 75 and are 
further described in Appendix B.   
 
Table 7 summarizes the six conservation areas, however, a more detailed description of site 
features and management options is provided below.  Figure 10 shows the locations of these 
areas within Gordon Creek.   


