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II.  Methods 
 

A. Co-Occurrence Areas Review 
 
Initial review of co-ƻŎŎǳǊǊŜƴŎŜ ŀǊŜŀǎ ό/!Ωǎύ ǘƻƻƪ ǇƭŀŎŜ ǳǎƛƴƎ DL{ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊƻǾƛŘŜŘ ōȅ bI Dw!bL¢Σ 
courtesy of Complex Systems Research Center in Durham, NH. These data were analyzed using ArcView 
3.3 software. Both the 1998 black-and-ǿƘƛǘŜ ŀŜǊƛŀƭ ŘƛƎƛǘŀƭ ƻǊǘƘƻǇƘƻǘƻǉǳŀŘǎ ό5hvΩǎύ ŀƴŘ ǘƘŜ нлло b!Lt 
ŎƻƭƻǊ ƻǊǘƘƻǇƘƻǘƻǉǳŀŘǎ ǿŜǊŜ ŜǎǎŜƴǘƛŀƭ ƛƴ ǇǊƻǾƛŘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ /!ΩǎΦ ¢ƘŜ ƭŀǘǘŜǊ ǿŜǊŜ ǇŀǊǘƛŎǳƭŀǊƭȅ 
important for ascertaining open wetland cover types since the aerial photographs were taken in 
summer. They were less useful for viewing disturbed landscape features such as roads, buildings and 
impervious areas. Additional GIS data that were useful included the finalized soils map for Belknap 
County, the updated NPDES and NHDES hazards inventory, and the updated wells and wellhead 
protection areas inventory. A review of the current conservation lands data layer and the latest parcel 
map of Meredith was also essential. 
 
Perhaps the most important task that was necessary prior to fieldwork was the identification of private 
property owners whose land fell within the initial co-occurrence areas designated in 2004. Written 
contact and property access permission was critical in order to carry out fieldwork for the Town. Once 
the landowners in question were identified, the Meredith Conservation Commission carried out the 
task of requesting the necessary permissions. Since this project included a wildlife habitat assessment 
and GPS-based wetland delineatƛƻƴ ƛƴ Ƴŀƴȅ ƻŦ ǘƘŜ /!ΩǎΣ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ǎǘǳŘȅ ǿŜǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ 
letter to prospective landowners. This was no simple process and took the better part of six months to 
accomplish. In the end, the following results were posted: 
 

   

Total YES 154  

Total NO 34  

Total Contact Before  78 

Total Number of Parcels 351  

Total acres yes 4691.00  

Total acres no 533.04  

Total acres no answer 3403.23  

   

Total acres 8627.27  

   

 
Table 3. Results of Landowner Contact. 

 

While we were waiting for responses from landowners several preliminary steps in the evaluation of 
co-occurrence areas took place. First, the review of remote map data suggested that fieldwork should 
include an expanded search beyond the limits of the initial co-occurrence map in order to determine 
ŎƻƴƴŜŎǘƛǾƛǘȅ ōŜǘǿŜŜƴ ǘƘŜ /!ΩǎΦ  
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This was particularly true for Page Pond, Spectacle Pond, and the area between Blake Brook and 
Hamlin Recreation Area. Additional landowners were identified in these areas and contact was 
initiated. Second, it was essential to conduct more in-depth roadside surveys in order to identify 
ǿƛƭŘƭƛŦŜ ŎƻǊǊƛŘƻǊǎ ǿƛǘƘƛƴ ŀƴŘ ōŜǘǿŜŜƴ ǘƘŜ /!ΩǎΦ ! ǎŜŎƻƴŘŀǊȅ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘŜ /ƻƳƳƛǎǎƛƻƴ ǿŀǎ ǘƻ 
identify essential wildlife habitat away from the co-occurrence areas. Without quadrupling the number 
of landowners to be contacted, this had to be done via a roadside survey.  
 
Roadside surveys were conducted in both winter and late spring/early summer. The winter survey took 
place on February 28, March 1, and March 2, 2006 during an optimal time for seeing snow track crossings 
of medium to large mammals. The areas surveyed are depicted in red below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Roadside Surveys - Winter 

 

A hand-held Garmin 12XL GPS unit was used to record the location of track crossings of all roads 
traversed. Digital photographs were also taken of salient track sets and crossing areas. Two or three-
letter codes were used for all mammal species, adhering to the first letter of the 
  

Roadside Surveys for Winter Snow 
Tracking of Mammals 
 

[Co-occurrence Areas shown in black; 
Roadside Survey Areas shown in red] 
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 genus name and first letter of the species epitƘŜǘΣ ŜΦƎΦ ά!ŀέ ŦƻǊ !ƭŎŜǎ ŀƭŎŜǎΣ ƻǊ ƳƻƻǎŜΦ3 GPS data was 
uploaded onto ArcView maps of Meredith and areas with significant amounts of wildlife crossings 
ŘǳǊƛƴƎ ǘƘŜ ǘƘǊŜŜ Řŀȅǎ ǿŜǊŜ ŘŜǎƛƎƴŀǘŜŘ ŀǎ ǇǊƻōŀōƭŜ άǿƛƭŘƭƛŦŜ ŎƻǊǊƛŘƻǊǎΦέ 
 
Subsequent roadside surveys in spring and early summer looked for different types of wildlife. The 
April 24, 2006 survey took place during a rainy night in order to determine the crossing locations of 
short-migratory amphibians, specifically, spotted salamanders and wood frogs that were moving into 
or out of a vernal pool area. Because of the intensity of the data and the episodic nature of night-time 
amphibian movement, only one spring movement night was completed. Five other days in late spring 
and early summer were spent along MereditƘΩǎ ǊƻŀŘǎƛŘŜǎ ƭƻƻƪƛƴƎ ŀǘ ǿƛƭŘƭƛŦŜ ƘŀōƛǘŀǘΣ ǿŜǘƭŀƴŘ ŀƴŘ 
ǎǘǊŜŀƳ ŎƻƴƴŜŎǘƛǾƛǘȅ ōŜǘǿŜŜƴ /!ΩǎΣ ŀƴŘ ŜȄŀƳƛƴƛƴƎ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ǊƻŀŘǎ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻƴ Ƙŀōƛǘŀǘ 
condition. The areas surveyed are depicted in blue below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Roadside Surveys ς Spring & Summer 

  

                                                      
3
  All mammal species codes can be found in the wildlife section along with the track intercept chart for Spectacle Pond. 

[Co-occurrence Areas shown in black; 
Roadside Survey Areas shown in red; 
Surveys for amphibians and habitat 
condition shown in blue.] 
 

Roadside Surveys for Vernal 
Amphibians & Habitat 
Condition 
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By the time the spring roadside surveys were completed, ample numbers of landowner permissions 
had come in to begin the process of traversing co-occurrence areas on private lands. These surveys 
were coupled with visits to public conservation lands as well in order to maximize daily travel within 
and between co-occurrence areas. The off-road field surveys are depicted in purple below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Off-road Surveys - Spring & Summer 
 

Off-road surveys primarily took place in or near wetlands in each co-occurrence area. Aside from the 
ǘŀǎƪ ƻŦ ŘŜƭƛƴŜŀǘƛƴƎ ǘƘŜ ǇǊƛƳŜ ǿŜǘƭŀƴŘǎ ƛƴ ǎƛȄ ƻŦ ǘƘŜǎŜ /!ΩǎΣ ǿŜǘƭŀƴŘǎ ǿŜǊŜ ǾƛǎƛǘŜŘ ōŜŎŀǳǎŜ ǘƘŜȅ ǘŜƴŘ ǘƻ 
have higher wildlife diversity and are therefore suitable sites for assessing habitat condition as well as 
habitat use. Shorelands and riparian areas were also preferred owing to a similarly high level of wildlife 
species along and in open water bodies. In predominantly upland co-occurrence areas such as Leavitt-
Ladd Mountain and Spectacle Pond, an attempt was made to traverse all of the natural community 
types that were present in the area.4 The location of these natural communities was initially estimated 
by reviewing aerial photographs as well as the soils and wetland maps created during NRI Phase I. As 
necessary and  

                                                      
4
  Natural communities are defineŘ ŀǎ άǊŜŎǳǊǊƛƴƎ ŀǎǎŜƳōƭŀƎŜǎ ƻŦ Ǉƭŀƴǘ ŀƴŘ ŀƴƛƳŀƭǎ ŦƻǳƴŘ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ǇƘȅǎƛŎŀƭ 
ŜƴǾƛǊƻƴƳŜƴǘǎΦέ ό{ǇŜǊŘǳǘƻ ŀƴŘ bƛŎƘƻƭǎΣ нллпΣ Natural Communities of New Hampshire, NH DRED). 

Off-Road Surveys in 9 of 10 
Co-occurrence Areas 

[Roadside routes are shown as well] 
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usually by request, contact was made with all of the landowners whose property was to be visited 
during a given day. 
 
In terms of assessing the condition and extent of each co-occurrence area, several field attributes were 
used: 
 

1) Age and structure of the forest 
2) Evidence of past last use such as agriculture or timber harvesting 
3) Proximity to and density of residences and businesses in the CA 
4) Width of unfragmented buffer to the principal water body or water course in the CA 
5) Number of road crossings in or along the CA 
6) Level of road noise 
7) Signs of terrain alteration / condition of the soils 
8) Level of human activity in the CA, i.e. trails, motorized vehicle use, trash, etc. 
9) Proximity of the nearest sub-watershed boundary 
10) Water quality of the principal water course, wetland or water body in the CA 
11) Observations of wildlife in the CA and wildlife trails into/out of the CA 
12) Number of invasive species present 

 

Each of these attributes were tallied as the perimeter of the wetland, water course, or upland forest in 
the CA was documented. GPS points were taken at all salient points of interest, such as sites with 
significant human disturbance, high wildlife usage sites, rare or endangered species locales, and (as 
described below) the edge of a wetland or water body. Digital photographs were also taken at these 
points, or at significant habitat areas with excellent views of the surrounding terrain. Field notes were 
kept on standardized sheets of all plants, animals, fungi and natural communities, or in the case of 
ǿŜǘƭŀƴŘǎΣ Ψ/ƻǿŀǊŘƛƴΩ ŎƻǾŜǊ ǘȅǇŜǎΦ5 
 
 

 
 
 
 
 
 
 

Figure 4. Lower Hatch Brook Marsh.  
A photograph in early winter shows clearly where the open water areas are in this beaver-mediated wetland versus the 

vegetated cover types. Comparing this to the black-and-white aerial photographs helped verify the location and 
ƛƴǘŜǊǎǇŜǊǎƛƻƴ ƻŦ ǘƘŜ b²L όΨ/ƻǿŀǊŘƛƴΩύ ŎƻǾŜǊ ǘȅǇŜǎ ǿƛǘƘƛƴ ŀ ǎƛƴƎƭŜ ǿŜǘƭŀƴŘ ǳƴƛǘΦ ¢ƘŜ ΨƳƛȄƛƴƎΩ ƻŦ ŎƻǾŜǊ ǘȅǇŜǎ ŀǎ ǎƘƻǿƴ 

above enhances wildlife value tremendously, particularly for birds.  

                                                      
5  Ψ/ƻǿŀǊŘƛƴΩ cover types are those subscribed to by the National Wetlands Inventory (NWI), who published the nation-wide standard for 

classifying wetland cover types in Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deepwater 
Habitats of the United States. U.S. Fish and Wildlife Service. FWS/OBS ς 79/31. Washington, D.C.: Government Printing Office. 
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Co-occurrence boundaries, while pre-established by the NRI Phase I mapping process, were altered 
where it appeared that one or more of the above attributes dictated a change. For example, an early 
finding during the roadside surveys completely changed the way in which I approached CA #1 (Hawkins 
Brook). This was brought about by the observation of pervasive and irreparable harm caused by human 
disturbance in the Hawkins Brook area. The age and structure of the forest and wetland cover types 
associated with the Hawkins Brook Prime Wetland had been completely rearranged. This had been 
brought about by hundreds of years of activity in and around Hawkins Brook. Roads, buildings and 
pavement had encroached into and across the wetland to the point where very little buffer (if any) 
existed between the water course and man-made structures. At least five roads crossed the prime 
wetland, some of which (Route 25 and Route 3) were presenting a high degree of traffic noise night 
and day. Most of the soils in the wetland had either been dredged or filled, and at least two junk yards 
with dozens of rusting vehicles lay within the wetland or immediately adjacent to it. Over 50% of the 
small watershed surrounding Hawkins Brook in Meredith has been built upon, and impervious surfaces 
exceeded 10%. Several water quality tests along Route 3 showed depressed dissolved oxygen levels 
(even in winter), and very high conductivity readings. Winter wildlife activity was scarce, and the 
number of invasive species was extremely high. In sum, a very clear decision was made to exclude the 
Hawkins Brook CA in the list of areas needing further field review. 
 
Other areas required a much greater expansion of the initially designated CA because of the 
outstanding quality of one or more of the above attributes. A significant beaver marsh that was 
connected to the Page Pond Prime Wetland by a perennial stream warranted its inclusion in the overall 
area of CA #3. Outstanding furbearer evidence in the Spectacle Pond CA (#8) forced me to rethink the 
importance of this portion of the Spectacle Pond watershed. And the observation of high quality 
natural communities and their concomitant abundance of wildlife sign around Ladd Mountain made it 
an easy decision to expand the Leavitt Mountain CA (#9), in spite of the moderate elevation and 
general forest type. 
 
As a final measure, each of the wildlife observations that were compiled on data sheets were uploaded 
onto one or more GIS maps of the co-occurrence areas and examined for patterns and trends. Owing 
to the limited scope of the fieldwork ς just 6.6% of the entire Town was covered during the off-road 
surveys ς ǎƻƳŜ ŜȄǘǊŀǇƻƭŀǘƛƻƴ ǿŀǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŜȄǘŜƴǘ ƻŦ ŀ ōƻōŎŀǘ ŘŜƴΩǎ 
zone of influence, for example, or the required buffer to a great blue heron rookery, or the sufficiency 
of a setback to a prime wetland that would prevent road salt or other contaminants from entering it. In 
each case, a careful assessment of field condition was compared to knowledge of the reference 
condition, as gained from personal experience and from extensive review of the literature. 
  


