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Schedule of Events  

Monday (Day One)  

8:00   Students gather at the Leitner Observatory Parking Lot 
(a.k.a. Betts House Parking Lot, across the street from Marsh Hall, 360 Prospect). 

 8:30  Vans leave promptly at 8:30—don’t be late, we will leave without 

you!  

10:30  Arrive at the Yale Camp at Great Mountain Forest.  

Introductions and general information about your stay at Great 

Mountain Forest including a short history of the School of Forestry & 

Environmental Studies, Great Mountain Forest and the Yale Camp  

Overview of the MOD and learning objectives   

Health and safety procedures   

Camp logistics; Students move into lodge and cabins.   

 

11:30  Lunch and settling in 

12:30  Introduction and instructions: Reading Review, Compass and Pacing Exercise 

1:15  Near camp compass and pacing exercise 

3:45  Short course navigation and landscape interpretation exercise 

5:30  Return to camp, free time 

6:30  Mapping and land-use cover debrief 

7:00  Dinner  

Tuesday (Day Two)  

             Visualization of Monday’s Activities with GIS       

           Interpreting maps introduction/lecture  

    Long Transect Field Exercise Route Planning 

 Depart for Long Transect Field Exercise 

             Return to Camp, Free Time 

  Field Exercise Debrief, Advanced Remote Sensing and GIS  

  8:30      

 9:15 

10:00 

11:00 

4:30 

6:30 

7:00  Dinner 
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Wednesday (Day Three)  

  

9:00  Center for Whole Communities (CWC): Opening, Overview, and Framing 

12:00 Lunch  

1:30             Working with Difference and Tension 

4:00  Closing and Preparation for Annual GMF Softball Game 

5:00  Softball and swimming at Tobey Pond 

8:00  CWC Offering and Dinner 

9:00  Evening Story Circle with CWC (optional) 

    

Thursday (Day Four)  

9:00  Silence/Awareness/Yoga 

9:30  Envisioning Collective Futures 

12:00  Lunch 

1:30  Transformative Leadership Stories 

3:00  Closing Circle 

4:00  Camp clean and prepare for departure 

4:30  Depart GMF 

6:30  Arrive New Haven 
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Acknowledgment of Native Peoples

Though the Yale School of Forestry and Environmental Studies is the oldest 
continuously operating forestry school in the country, a discussion of human 
history at the school and at Great Mountain Forest must be preceded by an 
acknowledgement of the native peoples who lived on, moved through, and 
managed the landscape we enjoy today. We recognize that during the course of 
this MOD we can only scratch the surface of a history as varied and rich as the 
landscape you encounter. Your experience comes with an opportunity to learn, to 
share, and to unpack our offering so that we may in turn enrich the MODs

experience for your classmates to follow.

Great Mountain Forest and the Yale Camp

The Land Use and Spatial Analysis MOD takes place at the Yale Camp at Great 
Mountain Forest in the Litchfield Hills of northwest Connecticut.  The camp is 
located in the middle of the 6,200 acre (2 509 hectare) Great Mountain Forest, 
which is managed as a not-for-profit 501 (c) 3 private operating foundation witha 

mission to promote the working forest as a renewable resource, a habitat for 
wildlife and as a classroom for training and education.

  This MOD is about land use and spatial analysis in the context of the history 
of a landscape and the people who have shaped it.  It is a history of the bounty of 
American forests, their exploitation, and finally their conservation. Pay attention 
to the stories and the land and you will learn to “read the landscape” and 
understand how history shapes the present and teaches us how to protect the 
future.

  What is now a heavily forested landscape was once almost completely cut 
over for farming and charcoal production.  There are signs of past land use 
everywhere, if you know what to look for and how to interpret them. And there 
are remnants of the old forest which managed to avoid the woodcutter’s axe.  All 
in all, a place where history can be gleaned from knowing how to read the land, 
and listening to the stories of folks who have been on this land for generations.

  By learning about the lives of the two men who established what they 
intended initially as a hunting camp in Norfolk, we may come to realize that the 
values and imagination that nurtured their creation of Great Mountain Forest 
were shaped by their shared undergraduate experience at Yale College in the 
Class of 1891. Frederic Walcott had deep ties to Norfolk. At Yale he began a 
lifelong friendship with Starling Childs, with whom he founded a securities 
trading firm and also shared a passion for hunting ducks and upland game.
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Together they acquired, forested and stocked an ever-expanding wildlife habitat 

that we now enjoy, and all the while maintained their love of Yale, a 

comradeship with its students, faculty and staff, and an enduring commitment to 

supporting the University’s mission.  Frederic Walcott, who later served as a U.S. 

senator, maintained a lifelong commitment to the environment, and served as 

President of the Connecticut Board of Fisheries and Game.  

Although the nearly eight acres on which the Yale Camp sits was not 

deeded to Yale by the Childs family until 1940 the intent that Yale students and 

faculty enjoy the richness of Great Mountain Forest clearly was part of the vision 

that motivated Childs and Walcott from the very beginning of their plans for the 
forest.  

The task of maintaining the Yale Camp at Great Mountain Forest is largely 

the responsibility of Russell Russ of the Great Mountain Forest Corporation, and 

without his continual help and cooperation it would not be possible to enjoy this 

outstanding facility.  

     It is unlikely that the Great Mountain Forest MODS would exist at all without 

the loyal dedication of that member of the School’s legendary Class of 1980, 

Starling W. Childs II. Star’s contributions to the School, the Yale Camp, and 

MODS are genuinely too numerous to detail, but they are nevertheless deeply 

appreciated by us all. His participation in the Great Mountain Forest MOD for 

many years, more than any other factor, has brought continuity and excellence to 

the program.  

All of our teaching assistants are current or just graduated masters 

students and can answer any questions you may have about courses, activities, 

and opportunities both at the School and Yale generally.  

 

2018 MODS GMF Instructors  

Ethan Addicott, MESc’17  PhD Student 

Michael Gaige, Consulting Ecologist 

Star Childs, MFS’80 and Trustee, 

GMF Corp. 

Thomas Easley, Assistant Dean of 

Community and Inclusion 

 

2018 MODS Teaching Assistants 

Prerna Bhat, MEM ‘19 

Jesse Bryant MEM ‘19 

Luke Elder, MEM/MBA ‘19 

Tasneem Islam, MEM ‘18 

Jess Wikle, MFS’18 

Paul Rink, MEM’19 (Weeks 1 & 3)
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LOGISTICS AND PACKING LIST

The Land Use and Spatial Analysis Module will take place at the Yale Camp

at Great Mountain Forest in Canaan, Connecticut. The group will gather Monday 
mornings at 8:00 a.m. in the Betts House Parking Lot* (across the street from Marsh 

Hall) and depart by 8:20 a.m. We return to New Haven by 6:30pm the Thursday of 

each MODs cycle.

  You will be staying at the Yale Camp, an 8-acre inholding in the middle of the 
forest, which was donated to Yale University by the Childs Family in the 1940s. 
There is a lodge with a dining room, classroom, living room and bunkrooms;

sleeping cabins; restrooms; and kitchen. You must bring a sleeping bag or bedding –

there are beds, but no sheets, blankets or towels.  You are welcome to bring your tent 
and camp in the adjacent fields. All meals and utensils will be provided.

  If you have special dietary needs or restrictions that are not included in your 
MODs health forms, please talk to one of the TAs.

  While we strongly recommend traveling to Great Mountain with your

colleagues in the vehicles provided by the School, if you cannot come up with the 
group, driving directions can be found on page 11. On the morning of departure,

in the event of a travel problem, call: Ethan Addicott at 305.970.6327.

In the event of a travel EMERGENCY (accident, injury, etc.) call the police

at 911, then Call Ethan Addicott (305.970.6327) at any hour day or night.

Accommodations at Great Mountain include the main camp building

(dormitory style), several small bedrooms with two beds per room distributed 
throughout the main camp building, and several bunkroom cabins. Ample space

is available for tent camping (Bring Your Own).

In general, dress comfortably, casually, and appropriately for the weather,

which can range from hot and humid to colder at night (50 – 80 degrees F; 10 – 30 
degrees C). Although we have many beautiful sunny days, it rains all year long

in Connecticut, so a rain jacket and rain pants are essential. A mix of classroom 
activities and field exercises require good sturdy footwear. Hiking or athletic

clothes are best suited for the range of activities at Great Mountain. There will be 
opportunities for rest and relaxation, so bring running shoes, swimsuits, Frisbees,

etc. All musical instruments are welcome.  

 

                                                   
* Your first navigation assignment:  
Here are the parking lot coordinates in declat, declon format: 41.321191, -72.922652 
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PACKING ESSENTIALS – THESE ARE ITEMS YOU ABSOLUTELY NEED TO BRING!   

• sleeping bag and/or sheet, pillow, and blanket   

• ***raingear (rain jacket, rain pants)***   

• hiking boots/sturdy shoes (will get wet and dirty)  

• warm clothing (sweater, fleece, sweats; evenings are cool)   

• long pants and long socks for field   

• reusable water bottle   

• pen and pencil  

• field notebook   

• flashlight or headlamp  

• toiletries and towels   

• insect repellent (DEET recommended, avoid aerosol sprays) 

• small backpack/day pack 

 

 

RECOMMENDED (OPTIONAL) 
  

• pillow (there are not pillows at camp, bring your own) 

• bathing suit and towel   

• running gear 

• softball mitt 

• binoculars 

• camera   

• musical instruments   

• field guides (for plants, birds, etc.) 

• ear plugs (for sleeping if you’re bothered by noise)

The Yale Camp at GMF is a beautiful location for MODS, but comes with some 

considerations and responsibilities.   

8



  

 

• Electricity: First, the camp is (mostly) off the grid, and while we have a generator for 

certain needs, we keep its usage to a minimum to reduce noise and fuel costs. We 

will give a warning before we turn it off at night, but please be prepared by having 

your flashlight with you at all times after dinner.   

• Water: The tap water is potable.  The camp’s water supply is a deep well. We have a 

holding tank that supplies the camp, but the water tank is only refilled when the 

generator is on. Consequently, we must conserve water, especially at night. In 

particular, a running toilet can drain the tank with surprising speed. Please make 

sure all faucets are turned off and all toilets are not running continuously. If you 

notice a dripping faucet or running toilet, please let one of the instructors or 

Teaching Assistants know right away.  

• Fire: The buildings at the camp are wood, old and will readily burn. Please exercise 

caution with flames. There is no smoking within 50 feet of any camp buildings. 

Last one up, please make sure all lamps, candles, and lanterns are extinguished, and 

that the fireplace screen is in place if we have a fire before going to bed.   

• Clean-up: We will have an all camp clean-up at the end of the week, but efforts to 

keep the camp clean during the week are appreciated. Pick up trash when and 

where you see it. The bathrooms especially need our diligence. Please dispose of all 

extinguished cigarette butts in a trash cart, and keep all bottles and cans in the 

recycling containers provided on the porch. Each person will be assigned to a crew, 

and these crews will then rotate on meal clean-up detail.   

• Kitchen: All crews are assigned clean-up responsibilities on a rotating basis, and 

they need to follow the instructions posted in the kitchen. No late night raids on the 

camp food!!! 

• Equipment: Much of the equipment and many of the materials at GMF are 

expensive and non-replaceable. Please handle all supplies with care. Please protect 

the equipment and the lab resources. We ask that beverages be kept off of the crew 

tables to avoid spillage on the materials   

• Speed Limit: Please drive safely on all GMF roads. While these are private roads, 

there is a posted speed limit of 15 miles per hour, a necessary precaution given the 

blind turns and loose gravel.   

• Noise: While some of you are no doubt night owls, others of you relish the sweet 

bliss of a good night’s sleep. Please be aware of noise levels after 10PM and be 

considerate of those longing for slumber. If you are staying in the cabins or in a tent, 

please do not use the toilets in the main lodge after 10:00 – tramping in and out of 

the lodge gets very noisy at night and some of your fellow classmates would like to 

get a good night’s sleep. 

Thank you for your cooperation!   
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DIRECTIONS TO GREAT MOUNTAIN FOREST  

1. Depart from Marsh Hall by turning south onto Prospect St.    300 ft 

2. Take first right downhill on Hillside Pl.   0.1 mi 

3. Hillside becomes Munson after crossing Mansfield St.  

Continue on Munson St. 

0.2 mi 

4. Bear slight left at Henry St., crossing Dixwell Ave.   0.5 mi 

5. Turn left at Sherman Pkwy. Becomes Sherman Ave. after crossing Goffe   0.3 mi 

6. Turn right onto Whalley Ave/CT-63 2.3 mi 

7. Continue on Amity Rd/CT-63.           3.4 mi 

8. Turn left at CT-67/Seymour Rd. Continue to follow CT-67.    4.0 mi 

9. Merge onto CT-8 N via the ramp to Waterbury.  27.8 mi 

10. Take exit 42 for Rte 118  

11. Turn left off ramp, then after a short distance turn left onto Rte 118 towards 

Litchfield 

4.6 mi 

12. In the center of Litchfield, slight right onto East St.  

then turn right at CT-63/North St. 

0.7 mi 

13. Continue onto CT-63 N/Goshen Rd. 5.6 mi 

14. At the traffic circle, continue straight onto CT-63  7.6 mi 

15. Shortly after intersection with Rte 43, looks for Rustling Wind Stables sign 

on right. Turn right on Undermountain Rd. 

1.8 mi 

16. Turn sharp right onto Canaan Mountain Rd (following signs for Stables) 1.5 mi 

17. 9. Up a hill past the stables, look for sign to Great Mountain Forest on right.  

GMF’s ‘west gate’ entrance is on the right approximately ¼ mile beyond 

Rustling Wind Stables. This is a dirt road.  

 

18. Enter GMF private woods road and follow that approximately 1 ¾ miles to 

the Yale Forestry Camp. Stay on main woods road and follow signs to Yale 

Camp. 

 

Drive slowly on GMF Forest Roads!! 

When in doubt, put 209 Chattleton Road, Falls Village, CT into Google Maps.  

 

Great Mountain Forest, Forestry Office:  Phone: (860) 542-5422  

   201 Windrow Rd., Norfolk, CT  06058 
 
Great Mountain Forest, Administrative Office:  Phone: (860) 824-8188  
   200 Canaan Mountain Rd., Falls Village, CT  06031 
 
Yale Forestry Camp:   
   Yale University Forestry School, Chattleton Rd. (private road), Falls Village, CT 06031 
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INSTRUCTIONS IN CASE OF EMERGENCY 

Call Ethan Addicott (305.970.6327) at any hour, day or night.  

When reporting an emergency please try and compile as much of the following 

information as possible:  

1. Who was involved?  

2. What happened?  

3. Where and When did the incident occur?  

4. What action has been taken so far?  

5. What is the present condition?  

During field exercises, one or more of the TAs will carry a medical kit and 

EpiPens. Back at camp, there are several First Aid Kits located throughout the 

facility. We will point them out during your welcome and introduction.  

 

Driving Directions to the Nearest Emergency Room:  

 

Great Mountain Forest to Hungerford Emergency and Medical Care (Winsted)  

[OPEN 9am-9pm, otherwise use Charlotte Hungerford Hospital in Torrington] 

115 Spencer Street Winsted, CT 06098   Phone: 860 738-6650 

Distance:     11.2 miles   Travel time: about 21 minutes. 

 

1. Head northeast on Windrow Rd toward Gamefield Rd  0.7 mi  

2. Turn left at Westside Rd        1.1 mi  

3. Turn right at Mountain Rd      0.4 mi  

4. Turn left at CT-272/Litchfield Rd    318 ft  

5. Slight right at Village Green     0.1 mi   

6. Turn right at Greenwoods Rd E/US-44    

7. Continue to follow US-44        8.5 mi  

8. Sharp left at Spencer St       0.3 mi  
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INTRODUCTION TO THE LAND USE AND SPATIAL ANALYSIS MODULE   

Welcome to Great Mountain Forest and the Land Use and Spatial Analysis Module. 
We are here to learn from each other, to inspire each other, and to enjoy getting to 
know each other.  

In this MOD, we will focus on awareness and navigation of the human and 
physical landscape as complex, dynamic, and overlapping systems. This includes 
developing a collective knowledge of where we are in terms of geography, 
landscape, history, and the intersections of race, class, gender identity, sexual 
orientation, power, and privilege.  

2018 will be the first year we’re including a substantive section on centering 
equity in a diverse community at FES. There will be learning for all of us as we 
navigate some of those dynamic tensions between the more ecologically and 
socially-oriented approaches this MOD will offer. We invite you to consider that 
learning how to creatively and collectively navigate such tensions is an inherent 
part of your training and practice as environmental professionals.   

We do this at Great Mountain Forest – in the bucolic northwestern towns of 
Norfolk and Canaan, Connecticut. Evidence of human presence in this region 
reaches back 12,000 years, to when the landscape had just emerged from beneath 
continental glaciers. We acknowledge the native peoples who lived on, moved 
through, and managed the landscape. Litchfield County, where Great Mountain 
Forest is located, comprises some or all of the tribal homelands of the Mahicans, 
Tunxis, Weantinock, and Pootatuck peoples. From a perspective committed to 
grappling with the legacy and continued reality of settler colonization, it is vital 
to acknowledge that these indigenous peoples do not merely exist in the past. 
Their presence and struggles, both social and political, continue.  

 We’ll invite you to hold this point of tension and complexity as we navigate 
the human and physical landscape at Great Mountain Forest. There are no simple 
answers. 

“Not everything that is faced can be changed, but nothing can be changed until it is 
faced.”- James Baldwin 

Dispossession by colonists in the mid-17th century saw a shift in cultural land 
use patterns from hunting, gathering, and some agriculture to more intensive 
crop agriculture, livestock rearing, charcoal production, and more. In the late 
19th/early 20th century, two members of the Yale College Class of 1891, Frederic 
Walcott and Starling Childs, began to acquire cutover lands beginning in 1909. 
They implemented pioneering stewardship as they reforested and stocked the 
abused land. In time, their heirs created what is now a permanently protected 
forest under the care of the Great Mountain Forest Corporation, a not-for-profit 
501(c)3 private operating foundation. At 6,200 acres (2 509 hectares), Great 
Mountain Forest represents a portion of a much larger protected forest landscape. 
The forest is home to charismatic moose and black bears, and nearly 1000 species 
of plants.  
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Practical instruction on the fundamentals of navigation will be provided as a 
tool to examine the legacy of past land uses on the landscape today. These 
fundamentals are central to mastering the principles of GIS, remote sensing, and 
the digital representation of all spatial data. Understanding how maps are made, 
used, and interpreted is important for all natural resource professionals, from 
field researchers to policy-makers. Interpreting land use history allows greater 
insight into both the ecological and social past and present.  

We will use the forest, one of the largest intact northern hardwood forests in 
the region, as our classroom. Many of the concepts covered during the week are 
best understood by doing them, so we stress hands-on exercises. Moreover, many 
of your peers have a good deal of experience with some of this MOD’s material 
and are often the best tutors we have. Consequently, the exercises emphasize 
teamwork and student interaction.  

After the field navigation exercises, we welcome Center for Whole 
Communities - whose purpose is to cultivate transformative leadership that 
weaves together and strengthens movements for justice and the environment - to 
support us, through facilitated exercises and group dialogue, in individually and 
collectively navigating the following questions: 

• How do we work with the conflict and tension that are enduring and healthy 
parts of being in diverse community?  

• How do we sustain ourselves while engaging with some of the most urgent social 
and ecological challenges of our time?  

Ultimately, all environmental work is place-based. Whether it is research, 
land management, environmental justice organizing or advocacy, education, 
policy, or innovative solutions to sustainability challenges, at some point all work 
for change must be done on the ground and with stakeholders. An essential 
component of natural resource management and policy is understanding how 
history influences the people, the landscape, and the lenses with which they are 
viewed.  

“If you have come here to help me, then you are wasting your time. But if you 
have come here because your liberation is bound up with mine, then let us work 

together.”  

- Aboriginal Activists Group (Lila Watson). 

 

 

 

 

 

13



  

 

READING 1: A BRIEF HISTORY OF THE GREAT MOUNTAIN FOREST REGION 

“If this Land be not rich, then is the whole world poore.” – Thomas Morton, as quoted in Cronon. Changes in the Land (1983) 

Learning Questions 

• How did glaciation shape the landscape of New England? 

• How do we know about species composition of ancient forests before the written record? 

• How did land use practices between American Indians and European colonists differ? 

• Why did the “Merino Craze” in the 19th century and the prominence of the iron industry 

result in changes to the species composition in the area? 

• What motivated the purchase of GMF by Ted Childs and Frederic Walcott?  

• How was the management of GMF since 1909 changed over time? 

EXCERPT FROM THE GMF FIELDBOOK (Gaige & Glogower) 

THE ORIGIN OF THE EASTERN DECIDUOUS FOREST (~350 MYA) 

 During the late Devonian period, around 350 million years ago, the first forests 

looked very different from those we see today. Composed mostly of giant 

clubmosses and tree ferns that were well adapted to the increasingly hot and humid 

climate. Early forests would continue to be dominated by these plant groups for 

several hundred million years until the rise of coniferous trees during the Triassic.  

By the beginning of the Permian period (~250 mya), all the major landmasses of 

the planet were fast converging towards one another. The Alleghenian orogeny was 

completed around 280 mya, when the ancient supercontinents fused to form Pangea. 

Conifers gained prominence in the warmer environment brought on by the 

formation of such a large contiguous landmass. 

At the start of the Jurassic, some 190 mya, the forests of the world were 

dominated by gingkos, giant cycads, and ancient needle leaved trees, radiating all 

along the coastal plains of the unified continent. Flowering plants (angiosperms) first 

appeared around 125 mya, during the beginning of the Cretaceous. By this point, 

Pangea had broken into smaller continents again separating closely linked species by 

literal oceans. 

Throughout most of the Cretaceous until about 75 mya, eastern North America 

was an island, still separated from the modern day Pacific coast region by a broad, 

shallow sea. An evergreen tropical forest of early flowering trees, including the 

magnolias, had gained prominence. Early relatives of the pines (Pinus spp.) were 

present at this time but existed mostly as small understory shrubs. The tropical 

climate of this period persisted until about 33 mya, when a major cooling trend 

began. The forests shifted to a more temperate type, dominated by groups of 

deciduous broadleaved tree species that would look fairly similar to what we have 

today.  
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Around 2.4 mya, the world entered a new ice age: an ongoing series of freeze-

thaw cycles with corresponding periods of glaciation and inter-glaciation. 

The last such cooling event began 35,000 years ago and reached its peak about 

18,000 years ago. At its glacial maximum, the Laurentide ice sheet covered 13.4 

million square kilometers of land, and in the eastern United States, extended far 

enough south to cover almost all of Connecticut (including Great Mountain Forest). 

Forest distributions changed accordingly. By about 15,000 years ago, the climate 

warmed again, and the Laurentide ice sheet melted northwards. In its wake the 

glacier created “kettlepot” lakes—areas where meltwater accumulated in depressions 

formed by buried ice melting under sediment. By extracting sediment cores from the 

bottoms of these lakes and aging them using radiocarbon dating methods, 

paleoecologists can identify the species of pollen that accumulated from ancient 

trees. This information is used to reconstruct the historic forest compositions through 

time since the retreat of the glacier. 

EARLY NATIVE PEOPLES (13,500 YBP) 

In addition to shifts in forest composition caused by geologic, evolutionary, and 

climatic agents, further changes wrought by anthropogenic means have interacted 

with these forces to shape the eastern deciduous forest as it exists today. For as long 

as the most recent glaciation has receded, there have been people here, manipulating 

the environment. American Indians have for thousands of years set fires in the 

forests, primarily in floodplain areas or along streams where conditions were most 

suitable for habitation.  

In some cases, entire tracts of the forest would be burned away completely, to 

create open grounds for agriculture or new settlements. When they moved on from 

these areas to find new sites, forests returned to the abandoned land, creating a 

patchwork of stand compositions and age classes. More often however, people 

would set lower intensity ground fires, which consumed all ground level fuel and 

vegetation but left the canopy trees mostly intact. This created more open, park-like 

forests, and promoted the growth of medicinal herbs and fire resistant, nut 

producing trees. It also created better habitat for wildlife and made hunting these 

animals easier. It is thought that entire unique ecosystems, such as the grassy oak 

savannahs of the Midwest, were completely engineered and maintained by Native 

American fire usage.  

The earliest evidence of human habitation in the state is the Templeton site in 

Washington, Connecticut, about 30 miles south of Great Mountain Forest. The site is 

a temporary encampment that has been radiocarbon dated to around 10,200 ybp and 

contains an assortment of stone tools. 
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Quartzite Arrowhead Found at GMF

COLONIZATION AND DISPOSSESSION (late 17th c.)2

The arrival of Europeans brought another dramatic restructuring of forests. The 
original colonies were founded, in part, to satisfy England’s demand for high quality 
timber, particularly large old growth eastern white pine (Pinus strobus) that could be 
fashioned into ship masts for use in its long-running naval wars. The “frontier” of 
this period was not a romantic adventure-land, but instead a conflict zone between 
indigenous and colonial land claims, customs, and land use practices3. Dispossession 
and deforestation occurred in a more or less systematic fashion heading westward, to 
feed the hungry needs of the new nation.

  Besides being much younger and denser, the regenerating forests tended to 
have vastly different species compositions, favoring early pioneer species like birches 
and pin cherries over shade tolerant, later successional species like sugar maple, 
American beech, and hemlock. Agriculture and settlement created a new pattern on

the patchwork landscape.

SHEEP AND CHARCOAL (18th c.)

It is important to note that virtually all the intensive Euro-American land use history 
that occurred in Great Mountain Forest—from initial settlement to the acquisition of 
the first GMF properties by Starling W. Childs and Frederic Walcott in 1909—took 
place in the span of about 150 years.

  The towns surrounding the forest were founded in 1732. It quickly became 
apparent that the landscape was generally ill-suited for growing crops. By late in the 
eighteenth century, the region was focused the more lucrative production of wool 
and iron. This shift would of course come with special consequences for the 
surrounding forest environment.  

                                                   
2 Includes additional content from GMF Fieldbook 
3 Greer, A. “Commons and Enclosure in the Colonization of North America,” The American 
Historical Review, Volume 117, Issue 2, 1 April 2012, Pg. 365–386 
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Merino sheep, renowned for their incredibly soft 

wool, were introduced from Europe to New England in 

1802. The so called “Merino Craze” swept the region, a 

boom-bust enterprise that had many farmers in Litchfield 

county convert all or part of their land holdings into sheep 

pasture. The industry expanded greatly during the years just 

prior to the War of 1812, when the British introduced an 

embargo on all wool product exports to the U.S. This had a great impact on the 

forests of the region, accelerating overall land clearing and the specialty harvests of 

hemlock trees. With the extremely high tannic acid content of their bark, hemlocks 

were the ideal species used to tan sheep hides for the markets to the east. 

However, the most dramatic landscape transformation, by far, came from the 

iron industry. The first iron works in the county was established in Salisbury around 

1734. Its various forges and blast furnaces were unknown to the British, and so were 

decisive in helping the colonists win the Revolutionary War. The rich iron deposits in 

Salisbury follow a narrow band underground some 100 miles more or less 

northwards to southern Vermont. Canaan straddles this underground source and 

became the primary producer of the immediate region. Three blast furnaces were 

eventually built along the Blackberry River by the middle 1800s. The viability of the 

furnaces themselves, depended on three main ingredients: raw iron ore, slabs of 

limestone to act as a flux to draw out the elemental impurities, and charcoal as the 

fuel source to heat these materials. 

Where wood to produce charcoal was growing scarce in Salisbury by the 

1840s, it was still to be found in abundance in Canaan, where the region as a whole 

was only sparsely populated. Trees were clear cut in every direction, approximately 

two acres for every charcoal hearth pile. It is estimated that the nearby Buena Vista 

furnace alone required 356,000 bushels of charcoal per year to operate, which 

translated to cutting between 300 and 600 acres of forest. Because young trees were 

preferred for charcoal production, tracts of forest were often re-cut on a rotational 

basis—as many as 4 times in certain areas. The decimation of vast forest tracts was 

further compounded by the frequent wildfires that sprang up in association with the 

practice of charcoaling itself. Colliers would pile huge stacks of cut wood chunks on 

site and smolder them there to create the prized fuel. All too often, stray sparks 
would escape from these piles and ignite nearby forest. 

 

 

 

 

            Charcoal Hearth (Photo: NPS.GOV) 
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The iron industry reached its heyday in the 1870s in Canaan, followed by a 

precipitous collapse throughout the end of the century. The Bessemer process, 

patented in 1856, offered the first commercially viable method for producing steel 

from molten pig iron, using an oxidation process instead of lime to remove 
impurities, and contributed to the decline of the blast furnace iron industry.  

GREAT MOUNTAIN FOREST (1909 – PRESENT) 

The genesis of Great Mountain Forest (as we know it today) 

came about with the purchase of the first parcel of land by 

Starling W. Childs and Frederic C. Walcott in 1909. They 

were seeking land where they could establish a game 

preserve, but also with an eye towards the broader goal of 

sustaining a natural landscape for future generations. The 

early successional scrublands left behind from a solid 

century of clear-cutting were just what they were looking for 

in terms of wildlife habitat. Convinced of the landscape’s 

potential, Childs and Walcott bought several thousand acres 

between 1909 and 1919, concentrated in western Norfolk in 
the area surrounding Tobey Pond.  

The early years on the property were a whirlwind of activity. Walcott and 

Childs were eager to experiment, and demonstrate how a landscape could recover 

and provide ample animal habitat. The pair hired professional gamekeepers to assist 

in introducing animals into the various habitats of the property. Deer and pheasants 

were released strategically into young forests, and various species of waterfowl were 

specially imported from Canada to establish populations in Tobey Pond. Walcott and 

Childs also planted various shrubs and conifers throughout the grounds. One of 

these plantings, a Norway spruce plantation established in 1919, is still standing. 

Though planting and game management activity was ongoing throughout the 

1920s, no new land parcels would be acquired until the following decade. By this 

time, S.W. Childs’ son, Edward (known as Ted), was grown to adulthood, and began 

to take an active role in managing the property. Ted graduated from the Yale Forest 
School in 1932, whereupon he took on a string of illustrious land management jobs.  

Shortly after graduation, Ted took over his father’s half share in the property. 

Together with Walcott, the two spent the next twenty years aggressively buying up 

new parcels, expanding the forest to its current expanse of approximately 6,500 acres. 

The dawn of their forestry efforts coincided with a re-unification between Ted and 

the School of Forestry. In 1938, a hurricane leveled Yale-Myers Forest, which had 

only just begun to be used during summers for field training. Forests in the 

northwestern corner of the state were relatively unaffected by the storm, so Ted 

offered to donate seven acres of his and Walcott’s land to the school so they could 
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Star & Ted at GMF c.1990  

continue their yearly program, and even established a fund for the construction and 

continued maintenance of a permanent camp there. The camp buildings were 

completed in 1940, and, in the summer of 1941, hosted the first cohort of Yale 

Forestry School students. Every summer for the next 25 years or so, students assisted 

with projects as a component of their required field training. Ted’s donation of the 

Yale Camp is but one example of his generous spirit, and his desire to utilize his land 
to reach out and collaborate with other groups. 

In 1950, the year after Walcott’s death, Ted bought out the half share from the 

Walcott heirs to become the sole owner and proprietor of the forest. It was at this 

time that the property officially became known as Great Mountain Forest, so named 
for the large peak it contains near the southwestern boundary. 

Ted and his wife Elisabeth raised four children in Norfolk: Elisabeth, Starling, 

Anne, and Edward Jr. Continuing a family tradition, Star, Ned, and Anne’s future 

husband, Chip Collins, all attended the Yale School of Forestry & Environmental 

Studies, thereby strengthening its ties with GMF. In 1962, Ted created the Great 

Mountain Forest Corporation as a way to fund research and other projects in the 

forest. Even as activity ramped up elsewhere in the forest, the forestry students at the 

Yale Camp spent their last summer field training there in 1967. At that time, 

enrollment was down in the school, and priorities were shifting to encourage 

students to do internships elsewhere 

during their summers.  

Ted’s son, Star, attended Yale 

FES from 1978-1980, and was 

instrumental in getting students to 

return to GMF as a component of the 

new student orientation program 

(called modules, or MODS). The first 

MODS was in 1977, and at the time 

consisted of field exercises in the 

New Haven area. Star pushed hard 

trying to persuade the school to 

return to GMF, which they finally 

did starting in 1983—initially as a 

one day excursion that eventually 

became the four day long MOD that 
exists today.  

With Ted’s passing in 1996, the Childs 

family had to make some difficult decisions about the future of Great Mountain 

Forest. The property went completely to his wife Elisabeth, who assumed ownership 

unencumbered. However, they knew that when she herself passed away, there 
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would be a huge tax burden on the children in order to retain the land. Had the lands 

remained in private ownership, the family would have been forced to sell off much 

of the property. A land buying craze was in progress in Norfolk at the time, and the 

parcels would have fetched high prices from eager developers. Star Childs and Chip 

Collins began discussions with the family about putting the land under an easement 

agreement. The 1990 federal farm bill had established the Forest Legacy Program to 

protect forested land holdings by buying up the development rights and holding 

them in perpetuity, even if the land itself changes hands. The Childs family decided 

this would be their best route to take, though it would not be an easy process. 

The emergence of GMF as an NGO was a two-step process. In 2003, the state 

finally agreed to match federal forest legacy funding with their own funds and 

purchased the development rights to the bulk of GMF, though ultimately 75% of the 

funds for the purchase came from the federal farm bill. In the year that followed, the 

formerly private GMF Corp. was converted to a private operating foundation. 

Elisabeth put almost all of her land, including the 5,500 acres of the easement, under 

the GMF Corp., thereby transferring the land into NGO status. The proceeds of the 

sale of the easement were placed in a charitable remainder trust, with the main 
purpose of creating an endowment for the organization. 

In many ways, things at GMF after the easement agreement have gone on 

much as before. Timber harvesting and habitat improvements are still permitted on 

most of the property, so long as no new permanent structures are built. The forestry 

staff still keeps up these operations, as well as a number of other projects. However, 

the non-profit designation has enabled them to expand greatly in terms of outreach 

opportunities. Today, though it has grown into a private non-profit organization, the 

underlying mission of Great Mountain Forest is the same now as it has been for the 

past century: to promote the working forest as a renewable resource, a habitat for 
wildlife and as a classroom for training and education.  

 

The Yale Camp Then (1940) and Now 
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READING 2: A GLOSSARY OF FIELD MARKS 

“The beauty of the trees, the softness of the air, the fragrance of the grass, speaks to me.”  
Chief Dan George    

EXCERPT FROM GMF FIELDBOOK (Gaige & Glogower) 

By learning to interpret the features below, one will understand the landscape and 

history of GMF more completely. We’ll go through photos to aid identification. Feel 

free to take notes in the right hand margin. 

Coppiced trees are those that were once cut and subsequently re-

spouted. When a stump re-sprouts it sends dozens of stems up from the 

outer ring of the stump. Over time, the stems compete and typically two 

or three stems remain. A larger stump, or one that has been coppiced 

many times, will have more trunks. In GMF most of the coppiced trees are 

red oaks cut during the charcoal days of the late-1800s. 

Legacy Trees, also known as “wolf trees,” typically have larger 

diameters, spreading horizontal branches, and complex form that 

surrounding forest trees lack. Such trees grew for some time in an open 

setting, typically a pasture. Full sun allowed them to grow “out” as well 

as “up.” In GMF, legacy trees are often sugar maples, and sometimes oaks 

or black cherry. In pastures they provided shade for livestock. Today they 

provide structure for wildlife. 

Old trees can be identified by their size, bark characteristics, and the 

shape of the upper branches. Look for crustose lichen, which grow 

radially at about 1 cm/decade. 

Old-field white pine stands occur on abandoned pastures and crop 

fields of GMF. Stands dominated by even-aged white pines with lots of 

dead branches on the trunk of the tree indicate trees having grown in the 

open. Often, some trees will split into two or more trunks, a result of the 

white pine weevil. These are not coppiced. 

Early Successional stands occur where there has been recent 

disturbance, such as timber harvesting, or abandonment of open land. The 

small diameter, even-aged trees indicate they all came up together. In this 

stage, the trees are growing rapidly in competition for sun. Most trees will 

die, being excluded from the canopy by more vigorous trees. Typical early 

successional species include paper birch, black cherry, black birch, and 

oaks.  

Stone walls indicate agriculture from plowing or pasture. Most walls 

were fences, built to keep animals in or out of an area. Large stones 

comprise such walls and typically had a rail on top. Field walls, 
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comprised of small and large stones, occur where stones were removed 

from a field for crop production. There are over 5-miles of wall in GMF.  

Cellar holes are occasionally found in GMF and are most often located 

near the roads. Cellars served as foundations for houses and doubled as 

cool storage for food.  

Clearance cairns result from the removal of stones in agricultural 

fields. Instead of being moved to a fence or wall, the stones are typically 

placed on top of a larger, unmovable stone. Clearance cairns occur in both 

crop fields and pastures. Often, the stones are later moved (in winter) to a 

wall or fence. In GMF clearance cairns often contain only a few stones. 

Charcoal hearths are abundant in GMF with perhaps a few hundred 

scattered around the forest. The smooth, flat ground in a ~30-foot 

diameter circle, etched into a hillside makes them unmistakable. Digging 

through leaf-litter on the edges often reveals charcoal. The flat area is 

typically devoid of vegetation due to soil chemistry changes. Typically, 

the hearths are clustered, with several close to each other. 

Barbed-wire fences are relatively uncommon throughout most of 

GMF. Like stone fences, they were strung to keep animals in or out of an 

area. Barbed wire was invented and popularized in the 1870s. Prior to 

that, if a fence occurred it would have been wooden or stone. 

Smooth ground, as seen here, is an important field mark found 

around old settlements in GMF. Forests that have never been cleared will 

have lumpy and bumpy ground as a result of falling trees moving soil, 

and from rocks. When the ground is smooth, even if on a slope, it 

indicates past land use and clearing. At GMF, sites with old field pines, 

plantations, or stonewalls also often have smooth ground. 

Rocky ground, in addition to its glacial legacy, often occurs on sites 

that have never been opened to agriculture. Talus slopes and boulder 

fields were occasionally grazed, but they often remained wooded. 

Bedrock at the surface indicates shallow soils and sites that may have 

been over-grazed, or burned and the soil eroded. Often bedrock is not 

clearly visible, but bald or barren communities dominated by low-bush 

blueberry, grasses, haircap mosses, or Cladonia spp. lichens will dominate. 

Some lichen communities can be 200 years old. Smooth rounded bedrock 

is also an indicator of glacial activity.  
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LECTURE 1: DIRECTION & DISTANCE -COMPASS AND PACING IN THE FIELD 

“Every man has to learn the points of the compass again as often as he awakes, whether from sleep or any 
abstraction.”  

Henry David Thoreau    

Learning Points 

• The trilogy of orientation: location, distance, direction 

• How to calibrate your pace 

The Magnetic Compass   

First used in China in the 4th Century BCE, the compass consists of a magnetic 

piece of metal (known as the needle) that, when suspended and held parallel to the 

earth’s surface, aligns with Earth’s magnetic field. The compass needle always 

points to “magnetic north.” It is important to realize that the position of the North 

Magnetic Pole does not remain constant in time and is not uniform throughout the 

globe; it changes with the fluid motion of the Earth’s core (Fig. 1A)  

Declination 

The field lines of equal magnetism vary depending on local magnetic 

conditions (see Figure 1A). This variation creates local differences between 

“magnetic north” (defined by the earth’s magnetic field), and “true north”, which is 

a point defined by the axis of the earth’s rotation that coincides with longitudinal 

lineation. 

We call this deviation from True north magnetic declination, which is the 

angular difference between True north and Magnetic north. One’s location on the 

globe along with the current magnetic field will determine this angular difference. 

Because declination changes with position, it is important to determine your local 

declination when attempting navigation. 

 

Figure 1A. US World Magnetic Declination Chart 2005           Figure 1B. Declination in the United States  
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Using a Compass  

We will use a compass to measure angular direction relative to magnetic north. The 

compass has a red arrow on the end of the magnetized metal needle which points to 

magnetic north. The needle floats in ethyl alcohol inside a rotating bezel that is 

calibrated with 360 degrees. As the bezel is rotated by hand, the red box beneath the 

needle also moves, but the needle continues to point north. By aligning the red, 

north pointing, part of the needle with the red box, the compass and user measures 

the angle relative to magnetic north. The 360 degrees on the bezel reflects the 

Azimuthal Direction measured clockwise 360 degrees from North. East is then 90º, 

South is 180º and West is 270º. North is both 360º and 0º (Fig.1D). 

 

 

 

 

In order to navigate from Point A to Point B, we use the angle between the line 

pointing from A to B and the line pointing towards North (0º). This angle is known 

as the bearing, or the direction one it pointing compared to magnetic north. It can be 

measured in the field with the compass or on a map using a protractor or the 

compass. 

To follow a bearing, rotate the bezel to the desired angle and turn until the red 

needle falls within the red box. Now the compass is pointed in the direction of the 

bearing you chose. Being careful to keep the compass flat, use the sight notch on the 

top of the compass mirror, to look straight ahead along the bearing line.  

Declinating a Compass 

Using a compass with bearings taken from a map often requires converting true north 

bearings to magnetic bearings. This calculation can get tiresome but because the angle of 

deviation is relatively constant within a given region, we can set our compasses to 

consistently compensate for declination. By shifting the declination plate under the 

compass bezel we subtract or add the appropriate declination for a given region. This 

must always be adjusted to local conditions. 
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Azimuthal vs. Quadrant direction 

While Azimuthal directions are a more direct method to measure angular 

relationships, the quadrant method is sometime used. In the Quadrant system, 

angles are measured clockwise and counter-clockwise from North and South in 

relation to East and West. 
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FIELD EXERCISE 1: PACING AND BEARING 

Objectives: 

• Calibrate pace over a known distance 

• Identify and follow a prescribed bearing 

 

Principles of Pacing:  

There are numerous methods for measuring distance. In natural resource applications, 

often the most suitable method is pacing. Pacing allows you to measure distance over the 

ground by knowing the length of your stride and calculating distance based on the 

number of steps traveled.  Generally, a single “pace” is the distance traveled in two 

steps at an average, even gait. It’s simply how you always walk.  

 

Calibrate your Pace  

To calibrate your pace, walk a known distance and count the number of steps. By 

dividing the distance by half the number of steps (because a pace is 2 steps) you will 

know the average distance of your pace.  

 

 

# of 
steps 
Out 

# of 
steps 
Back 

Average 
# of steps 

𝑂𝑢𝑡 + 𝐵𝑎𝑐𝑘

2
 

Avg # of 
paces 

𝐴𝑣𝑔 𝑠𝑡𝑒𝑝𝑠

2
 

Pace length 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝐴𝑣𝑔 𝑃𝑎𝑐𝑒𝑠
 

English: 2 Chains  
(or 2 x 66 feet)         feet/pace 

Metric: 50 Meters         meters/pace 

 

Test your Pace  

We have marked out a short course with flags. Using your compass and pace as 

tools, document this course. Include your pace, the estimated distance, and 

compass bearing between each pair of points. 

Start to Flag 1 Bearing:   Distance:  

Flag 1 to Finish Bearing:  Distance:  
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FIELD EXERCISE 2: SHORT TRANSECT NAVIGATION & LANDSCAPE ANALYSIS 

Objectives: 

• Navigate and geo-tag a short course 

• Identify and geo-tag species composition and field marks 

• Develop a rudimentary landscape interpretation of a field site 

The Practice of Navigation 

Your TA will guide you out to your first field site. As you leave camp, we’ll narrate 

how we’re navigating to this location using our own compass, pace, and local 

knowledge of the site. Use this model to help prepare you for navigating with pace 

and compass on your own.  

On the walk there, pay attention to your relationship to camp. Are you heading 

to higher or lower ground? Do you see early successional stands or other field 

marks? 

Part A. Tree Identification and Landscape Interpretation Transect 1  

  

Here, you’ll be learning to use your compass and pace to move reliably through 

unpredictable landscapes. Along the way, you’ll be recording the species and size of 

trees near your transects using Avenza pdf Maps. Your TA will help with tree 

identification and sampling. We’ll use these data as we discuss, mapping, remote 

sensing, and landscape interpretation. More importantly, you’ll be using these skills 

to navigate in the woods. Take turns leading each task so you’ll be competent and 

comfortable as we move farther from camp. 
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Part B. Tree Identification and Landscape Interpretation Transect 2 

  

Now that you’ve had your TA help you, its time for you to try the exercise out on 

your own. Your TA will provide you with a map and course to the next field site 

where you will be charged with collecting information about species composition 

and field marks to tell the story of this field site.  

In addition to logging species information in Avenza, identify five landscape 

features and provide some interpretation of the significance of each: 

 

Feature Description  Significance 

 

1) 

 

 

 

2) 

 

 

 

3) 

 

 

 

4) 

 

 

 

5) 
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LECTURE 2: FUNDAMENTALS OF CARTOGRAPHY & MAP INTERPRETATION 

 

Using a Map 

Maps are artificial representations of the physical world, constructed to scale. Direction 
from North and distance can be measured directly off the quad, because they have a 
meridian arrow pointing North, and a scale to translate map distance into “real” distance. 
Finally, there is a legend to explain the map’s symbols. By convention, North is always at the 
top of the map (except for astronomical charts and U.S. Coast and Geodetic Survey maps), 
and we may assume that the borders run “True” North and South, a convention we will 
explore later.   

Scale  

Scale is the critical interface between the physical world and the artificial representation 
or the map image. It allows one to move easily between the map and the “real” world. Scale 
represents the ratio of map size to the real world and is a dimensionless fraction.  

𝑆𝑐𝑎𝑙𝑒 =
𝑀𝑎𝑝 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑀𝐷)

𝐺𝑟𝑜𝑢𝑛𝑑 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝐺𝐷)
 

Map Distance is always measured directly on the map, so it is an artificial measurement. 

Ground Distance is a direct measurement between two points measured in the real world.  

Scale is most often represented as a Ratio of Representative Fraction. Dimensionless, 

the ratio relates map distance (MD) to ground distance (GD): 

1 : 24,000  or one unit, metric or English, on the map equals 24,000 of the same 

units on the ground.   

Given a Scale and a map distance between two points, one can solve for horizontal 

ground distance. For example, if the scale is 1 : 62,500, then a measured map 

distance of 7.5 centimeters  corresponds to 2.9 miles by the following calculation. 

𝑆𝑐𝑎𝑙𝑒 =
1

62500
=

7.5𝑐𝑚

𝑋
=  

𝑀𝐷

𝐺𝐷
 

Solve for X = 468,750 cm = 4,867.5 m = 184,687.5 inches = 15,391.625 feet = 2.9 

miles  

IMPORTANT: Ground Distance = Horizontal Distance without adjustment for slope.   
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Direction  

The next area we will look at is Direction. Together with SCALE, knowledge of how to 
measure direction, in both its Distance and Angle components, completes one capacity to 
translate the dimensional map language into the physical, “real” world.   

Distance, as we have discussed, has two meanings, horizontal (or ground) distance and 
slope distance. Horizontal distance is the same as map distance and is measured directly on 
the map using a ruler. Slope distance is the distance measured in the field along the 
ground’s contours. Slope distance is not directly available from the map but must be 
derived with the help of elevation information. 

 
Elevation  

  
Finally, let’s look at elevation, the vertical distance between some point such as a 

mountain peak and an arbitrary datum surface (mean sea level) that has a defined elevation 
of zero. The key words here are arbitrary datum surface and defined elevation of zero. 
Elevation is an artificial construct and has meaning only in regard to an imposed standard, 
in our case mean sea level.  

Elevation represents a further problem for mapmakers. Maps are an artificial, 2-
dimensional representation of the earth’s three dimensions. It is impossible to represent 
accurately all the properties of the physical world on a flat plane: distortion inevitable. Most 
maps, called planimetric maps, do not even try to represent elevation.  

Maps that do represent topography are hypsographic or topographic maps. Such maps 
use a variety of techniques to represent elevation, including shading, coloring, and actual 
relief on the map surface. By far the most common device to restore topography are contour 
lines, imaginary, regular lines of equal elevation above sea level.  Contour lines give the 
illusion of relief through the artificial representation of elevation.  

 
Think of a lake, where the shoreline is a contour 
line. By varying the level of water in the lake, one 
gets different contour lines, all closing in on 
themselves.  Note that contour lines never touch 
or cross each other, except on vertical cliffs or over 
hangs. Closely spaced contour lines mean Steep 
Slopes, and a rapid increase in elevation. Widely 
spaced contour lines mean gentle slopes.  
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LECTURE 3: SATELLITE IMAGERY AND GROUND TRUTHING  

“Where there is perhaps a province in which the photograph can tell us nothing more than what we see 
with our own eyes, there is another in which it proves to us how little our eyes permit us to see . . .”   
          - Dorthea Lange   

Learning Points: 

• Remote sensing the forested landscape 
• Advantage of Infrared vs. true color imagery 
• Importance of Ground truthing 

Overview 

Maps and satellite images are closely related. An individual satellite 

image is essentially a planimetric projection; that is, a map without topographic 

information. However, even though aerial photographs are similar to maps, 

represent similar information, have scale and can be used to derive bearing and 

distance information, they are not maps.   

There are 3 broad applications for remote sensing: (1) photogrammetric 

analyses use remote sensed data to provide spatial measurements of the surface, 

such as distance. Direct measurements can be made from the image, including 

tree heights, slope angle and area; (2) classification analyses identify and map 

areas with similar characteristics (e.g. urban vs. rural); and (3) quantitative 

analyses provide estimates of surface properties (e.g. vegetation indices to 

estimate biomass). As photographs have been taken since the late 1940s, and 

Landsat data are available from the late 70’s, an invaluable historic resource is 

preserved for following land use practices through the decades. Finally, remote 

sensing is popular for its rapid coverage of large areas to be monitored and 

mapped. 

Aerials photographs, and satellite images are classes of “remote sensing”, 

or the science of measuring anything using electro-magnetic radiation. The 

satellite imagery we will be using utilizes the near infrared spectrum, and 

includes electro-magnetic radiation from the red, infrared, and green 

wavelengths. Because our eyes don’t see in the infrared wavelengths these 

images are converted into “false color” pictures. Because vegetation reflects 

large amounts of light in these wavelengths, infrared ortho imagery is 

particularly useful for assessing forested landscapes.  
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Geocoding 

The real power of GPS in the collection of field data is that it provides the 

capacity to perform “geocoding” of various map features and collected data.  

Geocoding is the process of assigning explicit geographic references 

(coordinates, in most cases) to data objects.  Once a data object has been 

associated with a geographic reference, it can be incorporated into a Geographic 

Information System (GIS) and examined in relation to any other set of 

observations of data objects, similarly referenced. These techniques are used 

across the biophysical and social sciences to better understand the spatial 

relationships between variables of interest. 

  As a practical matter, geocoding of data can be accomplished by 

simply recording the latitude and longitude coordinates of the sample points 

one is interested. However, thanks to the nature of digital data, there are an 

increasing number of software applications that will assist in the geocoding of 

digital objects. Here we’ll be focusing on a free and easy to use consumer 

system compatible with both Android and Apple mobile devices, Avenza PDF 

Maps.  

Avenza PDF Maps allows users to load any georeferenced pdf map onto 

a mobile device. Once loaded, users can use the map simply to navigate, or to 

create “schema” for collecting geocoded spatial data in the field. Additionally, 

users can use the integrated camera to capture geocoded photos as they travel 

on the map. These data can then be exported to a wide range of mapping 

programs like Arcmap or GoogleMaps. These “consumer grade” systems 

provide reasonable accuracy and ease of use at an accessible price. 
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FIELD EXERCISE 2: ORIENTEERING AND GROUND TRUTHING  

Objectives   

• Interpret infrared ortho image, and contour maps 

• Ground truth photo interpretations 

• Long distance land navigation using compass and pace 
• Teamwork, Esprit de Corp 
• Don't get lost! 

Overview 

The ability to orienteer off trail is a valuable skill for visiting a field site, 

devising a sampling scheme, or for just navigating through the woods. Here, 

you will use the landscape and cover information you draw from infrared ortho 

imagery and topo maps to assist you in understanding and navigating your 

route. A working knowledge of the New England vegetation underscores how 

the fastest way between two points may not be the straight line, at least when 

off trail (If you’d like, we can take a stroll through some Class 5 mountain laurel 

to prove the point). Topographic maps alone often do not contain sufficient 

detail for advanced route planning. Aerial and satellite photos often reveal 

prominent landmarks, and distinct changes in forest cover, that make 

navigation in the field much easier. Understanding what you expect to see in 

the field is an important component and staying on track when you get there. 

Your Task 

Each crew will be dropped off about four miles from camp.  Using topo 

maps, compasses, and GPS enabled tablets each crew will navigate back to 

camp, occupying specific waypoints along the way. These waypoints not only 

help guide you through the forest, but also signify places of natural and cultural 

significance. This exercise, therefore, is more than just a question of navigation 

over a greater distance, but is designed to allow crews to move through the 

landscape of Great Mountain Forest in a more meaningful way. You’ll see not 

only see the diversity of environments within Great Mountain, but hopefully 

begin to understand how contemporary landscapes are shaped by a 

combination of natural, cultural, and historical forces.  

Each crew should actively photograph and catalog the interesting features 

they encounter along their routes of travel. You will be out for the better part of 

the day and will need to be well equipped. Sack lunches are provided, but 

crews should also plan for changes in weather and bring plenty of water.    
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CWC Training Overview: Community, Equity and Inclusion at Yale FES 
How do we work with the conflict and tension that are enduring and healthy parts of being in 
diverse community? How do we sustain ourselves while engaging with the most urgent social 
and ecological challenges of our time? There are concepts and skills that can support that kind 
of integration of head, heart, and hands. At Center for Whole Communities we call these Whole 
Thinking Practices , and we'll be practicing a handful of them together at Great Mountain Forest 1

in MODs this August. Our goal for our time together at MODs will be to cultivate community, 
develop transformative leadership skills for the incoming class, and facilitate courageous 
conversations across the intersecting differences of race, class, gender identity, sexual 
orientation, citizenship status, national origin, power, and privilege. 
 
Great Mountain Forest Mods Trainings – Wed-Thurs Aug 8-9; Aug 15-16; Aug 22-23 
 
Schedule for Mods: 
Mods Day 1 – Wednesday  

7:30 am - 8:30 am Breakfast (8:30-9am camp-care) 

9:00 am - 10:00 am Opening, Overview, and Framing 

9:30 am - 12:00 pm 

Grounding & Working with Values 
● Cross the Room & Best Practices for 

Creating Safe(r) Spaces 

12:00 pm - 1:30 pm Lunch (1-1:30 camp-care) 

1:30 pm - 4:00 pm 

Working with Difference & Tension 
● Conservation/FES Timeline + Identity 

Caucusing / Conscious Conversations 

4:00 pm - 4:30 pm Closing and Hand-off to GMF Instructors/TAs 

5:00 pm Annual Great Mountain Softball Game / Swimming 

8:00 pm - 9:00 pm CWC Offering & Dinner (including camp-care) 

9:00 pm - 10:00 pm Evening Story Circle with CWC (optional) 

 
 
Mods Day 2 - Thursday  

7:30 am - 8:30 am Breakfast (8:30-9am camp-care) 

9:00 am - 9:30 am Silence / Awareness / Yoga 

1  CWC’s core ‘Whole Thinking Practices’ are the practice of awareness, story, working with difference, 
and conscious conversation / dialogue.  2018_About Practice by CWC 
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9:30 am - 12:00 PM 

Envisioning Collective Futures 
● Solidarity between Movements for Justice 

and the Environment - Dialogue Practice  

12:00 pm - 1:30 pm Lunch (1-1:30pm camp-care) 

1:30 pm - 3:00 pm 

Transformative Leadership Stories 
● Vision-Purpose Stance & Letter to Your 

Future Self 

3:00 pm - 4:00 pm Closing Circle 

4:00 pm - 5:00 pm Camp-care 
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Reflections on Practice:  

Whole Thinking Practice in the context of our organizational lives & work 

Ginny McGinn - Co-Director, Center for Whole Communities 

 
CWC’s theory of change recognizes that in order to create change in any system leaders must cultivate 
the capacity for change within themselves, and change requires practice.  
 
The industrial consciousness or mindset that has created our current reality has some key characteristics               
that are deeply embedded in our work culture. It prioritizes efficiency over impact. Decisions are made                
top down. It is reductionist, which assumes a complex system is nothing but the sum of its parts. It is                    
linear – presuming a sequential progression of events – and it is competitive. Success is defined by                 
growth and profit – money is the measure. This approach to building our economy and our                
infrastructure, cars, roads, bridges, and other important innovations of the 19th and 20th centuries has               
been incredibly effective. And yet, we have seen that unchecked, the impacts of this dramatic growth                
can be devastating to the very systems of life that we depend upon.  

 
Mahatma Gandhi’s oft-repeated quote, “Be the change you wish to see in the world” sounds so simple,                 
and yet it is one thing to know that we need to “be the change,” another to know that change is                     
possible, and another still to make the changes that are required of us. This is where practice comes in.                   
If we are to begin to transform ourselves, to change at the deepest level, we need to know our own                    
mind. We need to cultivate awareness moment by moment, so that we can begin to create new                 
pathways in our brains, new ways of being in relationship — to those we live and work with, to the way                     
we live and work, and to the natural world.  

 
In our retreats at Center for Whole Communities, we engage various forms of what we call awareness                 
practice — which, depending on the faculty member who is teaching that retreat, might be sitting or                 
walking meditation, Qi Gong or Tai Chi, or perhaps the process of becoming aware of our own energy                  
and connecting it with the world around us. All of these and many other practices cultivate awareness,                 
or what psychologist Daniel Siegel calls “mindsight,” the ability of the mind to perceive what the mind                 
is doing. Our capacity to be present and in relationship with people who see the world differently                 
than we do, to act in alignment with our deepest values, or to work through challenging issues                 
together all call for our most alert, mindful presence. Overcoming the fragmentation in our culture and                
in our movements for environmental and social change will require leadership from each of us that                
prioritizes the well-being of the whole community. We need to lift our heads out of our various trenches                  
as we “battle” to save the planet, and step out of our fighting stance into relationship. We need to tend                    
in a holistic way to the people and places we care deeply about.  
 
In the last 25 years, we [western culture] have begun to explore different approaches to addressing our                 
industrial and technological challenges, looking to nature as model to design everything from water              
pumps to house paint. And yet we have only scratched the surface of how we might learn from nature                   
as we design our organizations. The key barrier to applying the brilliance we find in nature to human                  
systems is ourselves. It is our own habits of mind that are creating conditions not conducive to life on                   
the planet. It may be too late to turn the tide on climate change, but it is not too late to transform                      
ourselves – not too late to cultivate radical change in our lives and work.” 
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Awareness 
Practice 

Helps develop our capacity for deep listening and insight. It allows us to see our own 
patterns, the first step to creating change. Includes practices such as sitting 
meditation; yoga; walking meditation; mindful speech; breath awareness; embodied 
awareness; awareness of triggers, labyrinth walking, etc. 

In our organizational work – this often is as simple as mindful check ins to being 
meetings, designing meetings/retreats with more spaciousness and creativity. 
Working with agreements that support self-awareness through paying attention to 
intent and impact. Slowing down to learn, reflect and integrate. Simple but important 
work practice that allows for subtle and sometimes not so subtle shifts. We cultivate 
the understanding and the importance of an individual leader’s capacity to be present 
and aware of their own mental/emotional/spiritual states as they do their work, and 
then support that practically with the practices outlined below. 

Conscious 
Conversation
/ Dialogue 

Conscious conversation lies at the heart of Dialogue. It slows down the speed of 
engagement by employing deeper levels of listening. Includes practices such as Council 
Circle, Claremont Dialogues, Bohmian Dialogue; dialogue dyads are some 
methodologies we use. 

We practice techniques around conscious conversation in our retreat settings and in 
our coaching and program design work. Conscious conversation brings awareness 
practice into a collective experience. Again, a slowing down is created to make space 
for new insights, and voices that are often marginalized or silent in the rapid-fire 
discussions that dominate many dynamic work environments. 

Story Stories change the way we act in the world. They help us and our colleagues and 
partners imagine the future differently. Includes Story Circle practice; listening for story 
in dialogues; developing story prompts; creating environments that facilitate sharing 
of story; gathering collective stories; etc. 

Story is often skipped over as a method for connection and change-making. 
Indigenous cultures are steeped in story – it is how they share the meaning of 
relationship, of our place in the cosmos. Story is essential to being human – we make 
meaning through our stories. We bring attention to the power of story in our work 
and community environments – and while many understand this inherently, it is rarely 
practiced in organizations. Each time we convene a group we invite the practice of 
story – through introductions that ask deeper questions, in order to tell of successes 
and challenges that we have learned from, in order to understand who we are in our 
differences, and our oneness. Tell us a story about… in this way we invite leaders to 
show up in the space as themselves first and foremost. Through this practice we 
weave connection and strength that supports us in the challenging work of 
interrupting old and destructive patterns. Story cultivates the ground of change. 
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Working with 
Difference 

Means reaching across all aspects of difference in order to see and hear one another 
so that true collaboration and innovation are possible. Includes exercises around 
earned and unearned privilege; identity; observing relationships between difference 
and power; identifying and valuing differences that increase capacity; using caucusing 
along identity lines, and cultivating skills for alliance building; etc. 

We bring this practice in last here, not because it is least important, but because we 
believe it is all of the practices we outline above that make it possible to navigate the 
sometimes difficult terrain of working with difference. The human mind seeks 
connection and affirmation and we often find it with the people around us who reflect 
our beliefs and experiences – those who think and believe as we do. Whole Thinking in 
Practice recognizes that it is the diversity in our ecosystems and human systems that 
create resilience. We are whole as we are able to fully embrace and value our 
differences as sources of strength, and learn from those differences. It is hard to do 
when there are histories, wounds and fears that keep us from being vulnerable. 
Wholeness exists in all of us now. Coming together in that wholeness – amidst our 
brokenness – is what creates transformation.  
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Twenty-first-Century Competencies
Mistinguette Smith

Many Center for Whole Communities retreat partici-
pants are familiar with a group exercise called The 
Privilege Walk. It is designed to help groups identify 

the kinds of unearned privilege they have among them—class 
privilege, white skin privilege, gender privilege, and others—and 
how the oppression that creates such privilege affects each group 
member’s worldview, as well as their potential for work together.

There are also critical competencies and skills we will require 
if we are to adapt to the rapid changes happening in our habi-
tat, economy, and social structures. These competencies are earned 
and learned sources of resilience. I have identified five Twenty-
first Century Competencies that are more likely to support indi-
vidual, group, and planetary survival than continued reliance on 
the traditional twentieth-century competencies, most of which are 
derived from a culture that rewards unearned power and privilege. 

Multilingualism: According to 2003 U.S. Census data, 20 
percent of Americans speak a language other than English 
at home. Most of these people report that they also speak 
English very well. This trend is accelerating. The most 
frequently spoken languages in American homes are 
English, Spanish, and Chinese; by 2099, most Americans 
will speak Spanish. Little accurate information exists about 
the number of deaf and hearing Americans who communi-
cate using various sign languages.

Manual Production Skills/Reskilling: In a just economy 
with a dramatically different climate and energy environ-
ment, individual households will rely on manual skills as 
well as income-generating skills to sustain themselves. These 
skills include growing, cooking, and preserving food; small 
animal husbandry and meat and dairy processing; clothing 
construction and repair skills; and basic mechanical and 
carpentry skills. Manual production also requires social and 
community-building skills: barter, borrowing, and shared 
ownership of expensive resources require trustworthiness, 
communication skills, and reciprocity.

Parenting: The role of families as educators as well as transmit-
ters of culturally inclusive values is increasingly important. 

This is reflected in the homeschooling/unschooling move-
ment, parental involvement in anti-violence programs, 
parent-led youth concern organizations like PFLAG, and 
intergenerational education programs. A wide variety of 
adults may be involved in parenting any individual child, 
including birth parents, stepparents, adoptive parents, 
foster parents, comadres/compadres and godparents, 
siblings, aunts and uncles, or grandparents. Legal structures 
may not recognize some parent/child relationships that are 
recognized socially, especially for intergenerational families 
and children parented by same-sex couples. 

Intercultural Skills: A track record of building successful 
relationships across the cultures created by socially enforced 
divides of class, race, gender and sexual orientation, demon-
strates concrete skills as well as good intentions. Experience 
is as critical as intercultural skill when working in groups 
that embrace ethnic and religious differences, or differences 
in ability. Working interculturally requires knowing how 
to use difference to power new perceptions and thinking. 
Some people develop deep cultural competency through 
formative experience in multiracial, multiethnic house-
holds. Intercultural skills include the ability to acknowledge 
and accept a variety of sources of knowledge as legitimate. 
Deeply multicultural institutions have been shown to facili-
tate innovation. 

Adaptive Capacity: The early twenty-first century is a time 
of transition. Strong skills for acclimating to new envi-
ronments; experiencing repeated relocation physically or 
culturally; and assisting others in making social and cultural 
transitions are important adaptive capacities. The ability to 
move between languages, dialects, or kinds of diction is an 
expression of adaptive skill and cultural resilience; those 
who have mastered it can provide unique leadership value 
to communities seeking to improve their adaptive capacity. 
Fluency in both relational and transactional interactions 
is an adaptive capacity. Support for self-organizing, non-
hierarchical networks is a critical form of organizational 
adaptation.
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APPENDICES  

Appendix I:  Species of Interest 

Eastern Hemlock (Tsuga canadensis) 

A conifer in the pine family (Pinaceae) whose branches bear rows of two-ranked, flattened needles, 

and tiny cones. It is often a large tree, 60- 70 feet tall, though it can grow much taller (up to 160 feet) 

given time and appropriate conditions. The canopy is often very deep, with many active branches 

growing beneath one another far down the trunk. The bark is brownish in scaly blocks on younger 

trees, and grows gray and furrowed as they mature. Extremely old (250+ years) hemlocks can be 

identified by the presence of crustose (crusty, hard to peel o") lichens, which accumulate on aged 

trees after tannin production in the bark begins to decrease. The hemlock varnish shelf (Ganoderma 

tsugae) is a conspicuous species of bracket fungi that grows almost exclusively on hemlocks, and is a 

common sight in Great Mountain Forest. 

Eastern hemlocks grow prolifically on moist rocky ridges, at the wet bottoms of ravine slopes, 

and along cool forest streams. It is an extremely shade tolerant species, growing slowly in the 

understory beneath faster growing pines and hardwoods for many years before ascending to canopy 

dominance. Once there, the intense shade created by their deep evergreen crowns tends to inhibit 

the regeneration of other species. Hemlock forests thus often have very open understories devoid of 

even an herbaceous layer, either growing in near monoculture stands or alongside American beech 

and other hardwoods. 

American Chestnut (Castanea dentada) 

Once a massive tree, frequently 100 feet tall with deep, furrowed bark. Its leaves are long, with many 

pronounced teeth, growing alternately in two ranks down each twig. Superficially they resemble the 

leaves of the American beech (Fagus grandifolia), with whom it is related. However, the beech leaves 

tend to be shorter and more egg shaped, with blunter, less pronounced teeth. Today the American 

chestnut is most commonly found as an understory multi-trunked shrub, often co-occurring with 

oaks. 

Mountain Laurel (Calmia latifolia) 

A common shrub in New England, with multiple, twisted trunks and shiny, pointed, leathery 

leaves. It often grows in very dense patches, shading out any undergrowth with its thick evergreen 

foliage. In Connecticut, mountain laurel flowers in early to mid-June, with a lavish display of white 

to pinkish bowl shaped flowers arranged in heavy, branching clusters. As an evergreen plant, 

mountain laurel is effective at inhibiting the regeneration of plants beneath it. Like many of its 

fellow species in the Heath family (Ericaceae), mountain laurel thrives in nutrient poor 

environments. Logging crews, after completing a timber harvest, are often instructed to crush any 

nearby patches of mountain laurel with their machinery so as to give regenerating tree species a 

chance to sprout and grow above the shrub layer. It is often found in moister areas, even creeping 

into the understories of wooded swamps and the edges of bogs. 
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Red Spruce (Picea rubens) 

A medium sized tree (60-70 feet) more commonly known in northern New England and Nova 

Scotia. Like all spruces, the growth form is straight and pyramidal, branches tapering evenly all the 

way up the trunk. The short needles, unlike those of the hemlock, are short and prickly, and grow all 

the way around the orange-reddish twigs. 

Though typically a mountaintop species throughout most of its natural range, in Great Mountain 

Forest red spruce is found almost exclusively in forested wetlands, co-occurring with red maple and 

black gum in the canopy. It is distinctive here for being near the southernmost extent of its range 

within New England. Though never the component of a commercial harvest here at GMF, it is 

frequently cut farther north for boards and pulp. The quality resonance of its heartwood also makes 

red spruce a preferred species for the making of musical instruments, chiefly violins. 

Japanese Barberry (Berberis thunbergii) 

A small shrub (1-3 feet) with thorny, yellowish branches and small pointed leaves. In the fall it 

produces small, oblong, red berries that persist late into the fall as the leaves turn a distinctive bright 

yellow. 

Japanese barberry is a common shrub planted on lawns, landscaping, and in ornamental gardens. It 

was originally introduced to compete with the European barberry, which it has now effectively 

replaced. It is found most densely in GMF in lowlands and next to running water, especially in areas 

of former human habitation. Thick pockets of infestation occur in the low elevation pine forest to the 

south of Canaan Mountain Rd, and in the wetland to the east of the “Raggy Lot” spruce plantation 

o" of Jean’s Trail. According to GMF forester Russell Russ, barberry was planted heavily in the 

region in the 1960s, to encourage the reintroduction of the wild turkey (though never at GMF). 

Oaks (Quercus spp.) 

The oaks comprise one of the most diverse genera of tree species in North America. They 

tend to be large and heavy-wooded as a group, though some, like the local bear oak (Quercus 

ilicifolia) exist as shrubs or treelets. All oaks are wind pollinated by tiny flowers that unfold in 

the spring along with new leaves, and mature into acorns in the fall. 

Oaks in eastern North America are typically sub-divided into two groups. Species in the 

red oak group (Erythrobalanus) have leaves with bristle-tipped lobes, more pointed buds, and 

tend to have darker and more ridged bark. Species in the white oak group (Lepidobalanus) have 

leaves that lack bristle tipped lobes (usually rounded), smaller and more blunted buds, and tend 

to have lighter, more blocky and peeling bark. At GMF, four oak species occur frequently, two 

from each of these groups:  

Red Oak Group 

Northern Red Oak (Quercus rubra): Bark is dark with smooth ridges that form 

distinctive “silver rivers” in the upper portions of mature trees. Leaves are a smooth green 

underneath, and on average have shallower lobes and a duller complexion than those of the 

eastern black oak. Acorns are big with broad, shallow cups that feature tightly laced scales. 
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Eastern Black Oak (Quercus velutina): Bark is gray and blocky (unusual for the 

group), with less pronounced “silver rivers” above. Leaves have tufts of orange fuzz clustered 

around the main veins, and on average have deeper lobes and shinier complexion relative to the 

northern red oak. Acorns are smaller, with deeper caps that feature shaggy scales. 

White Oak Group 

Eastern White Oak (Quercus alba): Bark pale gray, peeling in strips or blocks. 

Leaves with many deep, rounded lobes. Acorns are narrow, with a shallower cup than the 

chestnut oak. 

Chestnut Oak (Quercus montana): Bark extremely blocky with very deep furrows. 

Leaves lack proper lobes, and instead have rounded teeth that taper to a point at the tip. Acorns 

are even narrower than the eastern white oak, and have deeper cups. 

Of the four common species at GMF, red oak occupies the most mesic sites, occasionally 

co-occurring with white oak in steeper, rocky woodlands. Black oak and chestnut oak are most 

abundant on excessively well drained sites, often growing stunted on rocky outcrop ledges and 

hilltops. Within sub- genera, oaks are well known for hybridization, particularly between red 

oak, black oak, and the less frequently occurring scarlet oak (Quercus coccinea). 

 

Eastern White Pine (Pinus strobus) 

Tall coniferous trees with flakey bark plates and branches growing in whorls up the 

trunk. The only representative of the sugar pine group (sub- genus Strobus) in the eastern 

United States, with needles in packets of 5 and long, slender cones. The eastern white pine 

grows prolifically in a variety of habitats, most notably sandy outwash soils and rich former 

agriculture sites. 

Birches (Betula spp.) 

Fast growing trees with waxy, often papery bark. Twigs with fat buds arranged in a 

distinctive zig-zag pattern, aromatic when snapped. Leaves simple, often egg shaped, with 

many teeth. Four species occur at Great Mountain Forest, varying in abundance: 

Black Birch (Betula nigra) 

Dark bark, breaking into thin plates on older trees. 

Yellow Birch (Betula allegheniensis) 

Yellowish, thin papery bark that peels off in shaggy strips. 

Paper Birch (Betula papyrifa) 

White, papery bark that peels off in sheets. 

Gray Birch: (Betula populifolia) 

White to pale gray bark, non-peeling, usually a smaller tree than the other species, 

with distinctive aspen-like drooping tip leaves. 

As a group, the birches are strongly associated with the northern hardwood forest, often 

occurring in mixtures alongside hemlock and beech. With a fast growth rate and copious wind 

dispersed seeds, birches are aggressive colonizers in newly opened growing spaces. They also 

make good toothpicks and tongue depressors because the wood is flavorless. 
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The four birch species of GMF are mesic loving species (yellow birch slightly wetter, 

black birch slightly drier), and as such are spatially partitioned in the forest according to their 

relative tolerances to shade. Gray birch is the most shade intolerant, followed by paper birch, 

yellow birch, and black birch. Since so much of GMF is now later successional forest, it makes 

sense that the relatively shade tolerant black birch is by far the most common species. The 

growth shoot is very sensitive to light, and the tree will twist and grow crooked through dense 

hemlock stands in order to break through to the canopy. 

Maples (Acer spp.) 

A varied genus of trees, united most visibly by their trident shaped, lobed leaves, and 

samara fruits (“helicopter seeds”). Three species occur commonly at the Great Mountain Forest: 

Sugar Maple (Acer saccharum): Smooth, gray bark on saplings turns corky at the 

pole size, then deeply and irregularly plated and furrowed on larger trees. Leaves are 5-lobed 

with intermittent teeth around the edges. 

Red Maple (Acer rubrum): Similar bark to sugar maple on young trees, but plates on 

older trees are shaggier and composed of papery layers. The bark develops a distinctive target-

shaped canker in later years. Leaves vary dramatically by region across its wide range, but tend 

to be small relative to others in the Acer genus, usually with reddish leafstalk and three main, 

coarsely toothed lobes. 

Striped or Moose Maple (Acer pensylvanicum): A small tree relative to the other 

two maple species at GMF. Bark is distinctively smooth, in green, gray, and orange stripes 

running horizontally up the trunk. Leaves are very large with three main lobes and many fine 

teeth along the margins. 

These three maples vary widely from one another in regard to ecology and growth form 

(as opposed to the more internally homogenous oak and birch genera). The striped maple is a 

small understory tree that thrives in rich, cool, moist sites (seen frequently on the Sam Yankee 

Trail). Sugar maples can be massive trees, existing primarily on well drained mesic soils in 

slopes and uplands. Red maple is a study in broad ecological amplitude—it lives handily in a 

variety of extreme environments throughout GMF, from acidic bogs and swamps to excessively 

well drained rocky outcrops. All are fairly shade tolerant, particularly the sugar maple which is 

roughly on par with American beech and hemlock. 

American Beech ( Fagus grandifolia) 

Tall and with massive trunks, the American beech is atypical in the eastern deciduous 

forests for its completely smooth, light gray bark. In most other tree species in this area, the 

cracking of bark into distinctive plates, shaggy strips, or shingles is thought to help dissipate 

heat from sunlight. more readily by exposing bark units with smaller surface areas. This need is 

particularly pertinent during the winter months, when there are no leaves to block the path of 

sunlight to the bark.  

American beech is extremely shade tolerant, roughly on par with eastern hemlock and 

sugar maple. The egg shaped leaves are pointed, with an overall more rounded shape and less 

distinctly pronounced teeth than the related American chestnut. Hanging dead leaves are often 

retained on branches throughout the winter, which is another key feature for identification. 

Beeches are common at GMF, growing often in rich, well drained soils. The species is a 

key constituent of the northern hardwood forests, co-occurring frequently with hemlocks. A 

prolific stump sprouter, American beeches often grow in dense clonal thickets.  
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Hickories (Carya  spp.) 

Trees with hard wood, crooked twigs, and alternate, pinnately compound leaves. Two 

species are the most common at GMF: Shagbark Hickory (Carya ovata): mature bark in strikingly 

shaggy strips,unmistakable for any other tree species. Leaves usually with 5 broad leaflets. 

Pignut Hickory (Carya glabra): mature bark in tight interlacing ridges, like a less deeply 

furrowed ash. Leaves usually with 5-7, skinny leaflets. 

The hickories at GMF are almost always relegated to dry hilltops and well drained talus 

slopes, often co-occurring with Pennsylvania sedge (Carex pennsylvanica) and hophornbeam 

(Ostrya virginiana). Though not often harvested at GMF, the extremely hard wood has extremely 

high thermal output as a firewood. Other historical uses include door hinges, cabinetry, 

hardwood flooring, and barrel hoops—pretty much anything that needs to serve as a solid 

fastener. The lipid-rich nut masts are a major food source for many forms of wildlife, and can be 

eaten by humans as well—the closely related pecan (Carya illinoiensis) being the most 

commercially popular today. 

Hay-Scented Fern  (Dennstaedtia punctilobula) 

This plant is a small woodland fern, regularly growing only about 50 cm tall. The fronds 

have small, twice divided feathery leaflets, distinct from the many other fern species at GMF by 

the fact that they grow singly instead of centered in clumps. When in doubt, try crushing the 

leaves and giving them a smell—the scent of damp hay confirms identification, as the common 

name would suggest. 
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APPENDIX II. CONVERSIONS AND MATHEMATICAL FORMULAE 

  

Conversion Factors  

  

 1 Centimeter (cm) =        0.3937 inch   

 1 Meter (m) =                            1.0936 yards  = 3.2808 feet = 39.369 inches   

  1 Inch (in) =             2.54 centimeters   

  1 Foot (ft) =            0.3048 meter   

 1 Yard (yd) =          .9144 meter   

 1 Chain (ch) =         66 feet   

 1 Rod =           16.5feet 1/46   

 1 Furlong =          46.0 rods   

 1 Kilometer (km) =                  0.62137 mile = 0.5400 nautical mile (n.mi.)   

 1 Mile, Statute (mi) =       1.60935 kilometers = 5,280 feet .   

 1 International Nautical Mile (n.mi.) =   6,076.1 ft = 1.15 statue miles = 2,000 yd  

 

 

Area  

  

   1 Square Foot (ft2) =        0.0929 square meters (m2)   

 1 Square Yard (yd2) =      0.8361 m2    

       1 Acre (U.S.) =                         4,840 yd2  = 43,560 ft2  = 0.4047 hectare   

 1 Square Mile (mF) =         2.590 km2  = 640 acres   

  1 Township =             36.0 mi2   

 1 Hectare (ha) =            2.471 acres = 107,636.76 ft2 = 10,000 m2   

 1 Square Kilometer (km2) =       0.3861 mi2   
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FORMULAE  

Map Relationships  

      Scale (S) =   Map Distance (MD)   

           Ground Distance (GD)   

       Representative Fraction (RF) = 1: 1/S or 1: MSR  

% Slope = Rise   where Rise is the change in elevation  

                  Run    where Run is the change in horizontal distance  

  

% Slope as a Decimal = % Slope = (Rise/Run) = TAN Slope Angle (Ø)           

100           100  

  

  

  

RISE = ∆ 

ELEVATION  

  

 

 Area (A) = # Dots x Acres  where AC/Dot = (PSR)2 / 6.273 x 106  

       Dot         # DOTS/INCH2  

Declination  

 ("East is Least, West is Best')   

1. East Declination - U.S. West of Midwest.   

  To convert a magnetic reading to a true north bearing, take the degree of 

declination from  topographic scale, then ADD to magnetic reading.   

2. West Declination - Eastern U.S.   

  To convert a magnetic reading to a true north bearing, take the degree of 

declination from  topographic scale, then SUBTRACT from magnetic reading. 
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APPENDIX III. GMF MOD PART I EVALUATION FORM 

1. Which component of the MOD was your favorite? 

 

 

2. Which component of the MOD needs improvement, and how? 

 

 

 

 

3. Think about the skills you employed while at GMF.  

a. What skills did you learn or improve upon during this MOD?  

 

 

 

 

b. Were these skills useful to your education or career? How so? 

 

 

 

 

 

4. How would you rate the instruction of this MOD? 

Excellent   Average   Poor 

Comments: 
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5. Was the coursebook a useful reference? How could it be improved? 

 

 

 

 

 

 

 

6. Think about your experience with group work at the MOD 

a. What went well? 

 

 

 

 

 

b. What could have gone better? 

 

 

 

 

 

c. What, if anything, surprised you about how the group functioned? 

 

 

General comments: 
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