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l. Introduction

The Eastern White Pine (Pinus strobus) has a long, distinguished history throughout much of its native
range for its economic, ecological, cultural, aesthetic, mythical, and even spiritual contributions. It can
be argued that across a span of four centuries no other species in New England and the upper Midwest
has been more important. Its economic value gave the species a major role in the lead-up to the
American Revolutionary War. The white pine was important in Native American culture, serving as the
tree of peace for the Iroquois Confederacy. The ceremonial burying of the hatchet that brought five
warring tribes together occurred under the roots of a white pine.

The species has always been recognized for its size and especially for its unsurpassed height, usually
being considered the tallest eastern species. Accounts of colonial giants are legendary, with reports of
whites reaching 250 feet and more. These largely anecdotal accounts are, in all probability,
exaggerations. There is little reliable information suggesting that heights above 220 feet were achieved.
Some of the early height estimates occurred before the inch and foot had become standardized.
Regardless of its absolute maximum height, in New England and the upper Midwest, chroniclers
conveyed a valid picture of the white pine’s height dominance over other species. Today, the white pine
shares the honor of our tallest eastern species with the lordly tuliptree (Liriondendron tulipifera).
Presently, it is neck and neck, with the tuliptree holding a slight advantage, courtesy of a tuliptree
climbed and tape-drop-measured to the height of 191.9 feet in the Great Smoky Mountains National
Park (GSMNP) by arborist Will Blozan of Black Mountain, NC, a cofounder with the author of the Native
Tree Society (www.nativetreesociety.org). The Fork Ridge Tuliptree was originally discovered through a
LiDAR scan. The original height champion in the East was the Boogerman Pine at 207 feet (located in the
Cataloochee District of the GSMNP) until its top broke in an October 1996 early snowstorm.

Today, we are fortunate to have a number of stands of old-growth white pines that serve to remind us
of the past glory of the species. Some sites have been extensively studied, such as Hearts Content
Natural Area and Cook Forest State Park in western Pennsylvania and Hartwick Pines State Park in
Michigan. Other less widely known stands such as the Tamworth Pines in New Hampshire, the Elders
Grove in New York State, and more recently, Mohawk Trail State Forest in Massachusetts, are locally
known but have not received widespread recognition. The best-known white pine sites are sometimes
portrayed by authors as all that is left of pines suggestive of what once grew in abundance, i.e. the
colonial giants. However, while the handful of iconic sites serve as flagships for the species, what has
gone largely unnoticed is the lesser stands, and even more to the point, the maturing of many white
pines that are beginning to rival their old-growth counterparts for stature. These maturing pines are
often between 100 and 175 years. If we accept an age maximum for the species as between 300 and 400
years, these new contenders are often not even middle-aged.

Who knows about the new challengers? Our late-blooming sites are largely invisible in statistically driven
forestry databases, which concentrate on population aggregates and means. It is also safe to say that
these maturing natural stands are often located in conservation areas, parks, etc. where harvesting is
not allowed.



1. Native Tree Society Measurements

From the early 1990s onward, the Native Tree Society (NTS) has searched for, measured, and
documented outstanding individuals and stands of white pines throughout the native range of the
species. As a consequence, NTS has extensive datasets on outstanding individual trees and stands of
larger white pines. These data are scattered, but are gradually being uploaded to a database maintained
by the Virginia Tech Dendrology Lab. In addition, and very importantly, the NTS measurements reflect a
very high level of accuracy. This is explained in the appendices.

What has NTS discovered from its measurements of the white pine over the past several decades? In
brief, we can say that where the species is left to grow, it is achieving significant stature across much of
its native range. This said, the trees of which we speak should not be confused with individual white
pines listed in the champion tree registers, national and state. For example, the National Register lists
the national champion as a tree in New Hampshire with the following dimensions: circumference 23.25
feet, height 119 feet, average crown spread of 65 feet. However, photographs of the tree reveal it to be
open-grown and multi-trunked, hardly fitting the descriptions of colonial giants with trunks free of limbs
for 100 feet or more. The New Hampshire champion is not representative of the pines that are the focus
of this report. The author is a senior advisor to American Forests on the Champion Tree Program and the
coauthor of the American Forests Tree-Measuring Guidelines Handbook, an 86-page manual on how to
measure champion trees. (See Appendix I, p. 37 for web address.) So, the distinction between isolated,
open-grown pines in big tree registers and stand-grown pines, the subject of this report, will be clearly
maintained.

This report was initially conceived to cover the pines in Mohawk Trail State Forest and speak to their
significance. However, it soon became evident that in order to make the case for the significance of the
Mohawk pines, they would have to be seen in context with what grows elsewhere in Massachusetts and
in the Northeast. So before turning specifically to Mohawk, the author would first like to summarize
what NTS has confirmed as maximums for the species in 16 states, followed by a selection of
outstanding Northeastern white pine sites. With that background, we will then present the Mohawk
pines.

It is important to note that some of the confirmations of outstanding individual pines and sites have
been relatively recent and often to the considerable surprise of on-site managers. For example, the
height champion for New York State is presently 163.9 feet tall. The pine was measured in the fall of
2017. No source known to the author was aware of the pine. When a local Adirondack guide was taken
to the tree, he was astounded. Why had he not known? Where do you hide a 13.27-foot circumference,
163.9-foot white pine? Answer: deep in the High Peaks Wilderness of the Adirondacks.

The table on the next page lists the tallest white pine that NTS has measured in each of 16 states. But
before presenting the list, the author emphasizes that heights from other than NTS sources are usually
not accepted. This needs an explanation.

We have measured dozens of trees submitted by other sources that proved to be in error by from 20 to
as much as 50 feet. The sources include amateurs and professionals alike. For example, a white pine
guoted as being 193 feet in height and submitted by the Chattahoochee National Forest as the Georgia
state champion turned out to be 168 feet tall when measured by Jess Riddle, an ecologist and
accomplished big tree measurer. A red maple, submitted by a Michigan big tree hunter, that was the



national champion for years, was listed as 179 feet tall. In fact, it was 119 feet tall as measured by NTS
President Will Blozan — a 60-foot height error. But the largest error was of a former national champion
pignut hickory in Robbinsville, NC, which was measured by a state forester at 190 feet in height. When

measured by Dr. Robert Van Pelt, using an Impulse 200LR laser, the hickory proved to be 123 feet tall,
representing a 67-foot error. The hickory is partially open-grown, making exceptional height unlikely.
Many other examples could be given.

Table I: Tallest White Pine by State

A B G D E F
Tallest White Likelihood of
Pine's Height taller tree in

1 State Property Measurers Measurer's Status |state
2 NC Great Smoky Mountains NP 188.9(Will Blozan AF National Cadre Very Low
3 GA Chattahoochee NF 185.7|Jess Riddle, Will Blozan AF National Cadre Very Low
4 TN Great Smoky Mountains NP 182.0(Will Blozan AF National Cadre Moderate
5 |KY Red River Gorge 178.8(Matt Markworth AF National Cadre Very Low
6 MA Mohawk Trail State Forest 176.0|Bob Leverett AF National Cadre Very Low
7 SC Ellicott Rock Wilderness 174.6|Jess Riddle, Bryan Beduhn |AF National Cadre Moderate
8 PA Delaware Water Gap 174.0(Elijah Whitcomb AF National Cadre Low
9 |NH Private Property, Claremont 170.0|Bob Leverett AF National Cadre Low
10 NY Elder Grove, Adirondack Park 163.9|Erik Danielsen AF National Cadre Moderate
11 MI Hartwick Pines SP 161.0({Doug Bidlack AF National Cadre Moderate
12 OH Clear Fork, Mahican River 156.2|Steve Galehouse AF National Cadre Moderate
13 |WI Private Site 167.0|Lee Frelich, Paul Jost UMN Moderate
14 |WV Private Plantation 155.2(Turner Sharp AF National Cadre High
15 |ME Ordway Pines, Norway Maine 152.0|Bob Leverett AF National Cadre Moderate
16 VT Marsh-Billings-Rockefeller NHP 150.0(Bob Leverett AF National Cadre High
17 1A Conservation area 144.0(Mark Rouw Big Tree Hunter Moderate
18
19 Notes 1. Before the tree was broken in a 2018 microburst, the Longfellow Pine in Cook Forest, PA was 184.5 feet in height.
20 2. Reports exist of a 168-foot tall white pine in Maine. The measurement has not been verified.
21 3. The reported 202-foot tall white pine in Michigan, shown for a time in the National Register, was mis-measured.
22 4, The 188.9-foot white pine in NC was originally 207 feet and was the tallest accurately measured tree of any
23 species in the East.

These are significant numbers. How do they compare with popular descriptions of maximum heights?
One source, the Arbor Day Foundation website, states: “Likes moist, well-drained soils. Grows 50" to 80'
with a 20-40' spread in the landscape, up to 135' or more in the wild. (zones 3-8)”

Another source, the prestigious Silvics of North America — Volume |, states the following:

“Growth and Yield- White pine is a long-lived tree commonly reaching 200 years if
undisturbed; maximum age may exceed 450 years. It has a remarkable rate of growth
compared to other pine and hardwood species within its range (20). Trees 102 cm (40 in)
ind.b.h. and 46 m (150 ft) tall were common in the virgin forests of Pennsylvania,



Michigan, and New England (71). In the "National Register of Big Trees" (54), there are
two champion white pines: one in Michigan is 168 cm (66 in) in diameter and 48.2 m
(158 ft) tall, and the other in Maine is 173 cm (68 in) in diameter and 44.8 m (147 ft) tall.”

For such an otherwise reliable source of information to be so out of date suggests a gap in the
understanding of what the white pine is achieving in height growth today, and where.

As a final comment before turning to sites in the Northeast, NTS typically names exceptional trees. This
practice helps to emphasize a tree’s importance, e.g. the Thoreau Pine. The names are not “official” in
the usual context of how names are typically awarded, however, the repeated use of a name eventually
gives it official standing.

. Notable White Pine Sites in the Northeast

1. Cook Forest State Park, PA

In 1994, the author was asked to go to Cook Forest State Park near Clarion, PA to assist in documenting
and measuring the white pines in the park. The pine stand in the Cathedral Section of Cook dates to a
fire in 1644, and prior to a tornado in the 1950s was said to have pines reaching to 200 feet. Based on
our work, we do not consider that claim to be accurate. However, several of the pines that blew down
were likely over 170 feet, and possibly one or two reached 180.

The author teamed up with Anthony Eaton Cook, grandson of Anthony Wayne Cook, the original owner,
and DCNR personnel. In 1997, DCNR environmental educational specialist Dale Luthringer joined the
measurement team. That is when a measurement and documentation project of the outstanding pines
in Cook Forest picked up speed. The mission is still ongoing. By 2018, we had confirmed 113 pines to
heights of 150 feet or more. There were 5 pines measured to over 170 feet in height with the Longfellow
Pine at 184.5 feet, being the 4" tallest known of its species in the East. Then a microburst hit on May 4,
2018 and blew down or broke the three tallest pines. Today, post-microburst, we have around 100 pines
over 150 feet remaining, with the tallest now at 170.6 feet and a second at 170.5 feet. The tallest trees
are obviously vulnerable to damage by high winds. It is often surprising that they can reach the heights
that we find. Beyond their stature, these old-growth trees reach considerable circumferences. There are
11 pines reaching a girth or 12 feet of more (3.82 feet DBH), 60 reaching 11 feet or more (3.50 feet
DBH), and 144 reaching 10 feet or more (3.18 feet DBH).

While they were at their maximum heights, the Longfellow (184.5 feet) and Seneca (172.5 feet) pines
were climbed and tape-drop-measured by Will Blozan. Will is a veteran climber-measurer who worked
with Dr. Steve Sillett in climbing the giant sequoia Presidents Tree. However, our first measurement of
Longfellow came in 1997 at an old-growth forest conference at Clarion University, PA. Jack Sobon used
his transit to confirm Longfellow at 179.1 feet then. Between 1997 and 2018, Longfellow added 5.4 feet
to its crown, representing an annual growth of 3.1 inches. Compare this to the Jake Swamp Pine that
added 21 feet in 26 years for an average growth rate of 9.7 inches. The Jake Swamp Pine is less than half
the age of the Longfellow Pine, a fact that reinforces the significance of the Mohawk pines as illustrative
of today’s growth rates.



2. Private New Hampshire Site

A private site in Claremont, NH, has around 60 pines that reach to 150 feet or more. Since the site is
privately owned, our access to it for a complete inventory and measurement of the pines is limited.
However, a LIDAR measurement shows the tallest to be 170 feet, with another 4 or 5 pines over 160
feet. No other known stand in New Hampshire approaches this one for stature, although the pines are
not exceptionally large. Circumferences of 7.5 to 10.5 feet are the rule. Ages are likely between 140 and
180 years. The 170-footer was climbed and tape-drop-measured in 2006 by Will Blozan to 164.7 feet.
The tree has grown since at an average rate of 5.7 inches per year.

The area of significant pines is between 20 and 25 acres. This is sufficient to include between 1,500 and
2,000 stems.

3. Hearts Content, PA

Hearts Content is a famous big tree site in the Allegheny National Forest. The site’s area is approximately
122 acres. A portion of that, about 20 acres, is home to some immense pines. A Wikipedia description
states:

“Many of these trees have diameters of over 40 inches (102 cm) and heights of over 140 feet (43 m),2 and
most of the white pine are between 300 and 400 years old.”

In fact, a total of 20 white pines have been measured by PA DCNR’s Dale Luthringer to over 150 feet
with 6 of those exceeding 160 feet. The tallest is 167.2 feet. At one time a quarter of an acre was
inventoried as having 50,000 board feet of merchantable lumber. The site currently has the fourth
highest concentration of 150s within the Northeast for a site under 2,000 acres, excepting a private
property in Wisconsin, which likely has more. Hearts Content boasts 7 pines with girths of 12 feet or
more, 12 with girths of 11 feet or more, and 25 reaching 10 feet or more.

4. Adirondack High Peaks

In 2017, the author and companions made a significant tall tree discovery in the High Peaks Wilderness
region on Halfway Brook. The author’s son was the original discoverer of the site. Thereafter the NTS
team of Erik Danielsen, Elijah Whitcomb, and Jared Lockwood successfully confirmed 16 white pines
reaching to 150 feet or more with one pine at 163.9 feet, New York’s tallest accurately measured tree,
and another at 162.9 feet. There is only one other Adirondack site with a pine reaching to 160 feet that
we have currently confirmed. There are many sites in the Adirondacks with one or more 150-footers. For
example, the Elders Grove has 7 or 8. A site near Paradox Lake has one. There is one in Pack Forest, and
two in the Pine Orchard. These sites are spread over a huge geographical area and must be treated
separately to be comparable to locations like Hearts Content. So far, the largest concentration is the 16
mentioned above. However, we expect there to be many sites with a handful of exceptionally tall pines
to be confirmed in 2019. This site has 21 pines reaching a girth of 12 feet or more, a remarkable statistic.



IV. The Massachusetts Contribution

In contrast to old-growth sites like Cook Forest and Hearts Content, PA, in Massachusetts, white pine
heights over 150 feet are a recent achievement. In the early 1990s, the author and timber framer friend
Jack Sobon of Windsor, MA set out, using a transit, to identify and measure all white pines over 140 feet
tall in Massachusetts. We were able to confirm only a handful of sites. While we likely didn’t find them
all, it is doubtful that the total exceeded 10 across the entire state. It is easy to be confident in this
conclusion now because we have a good inventory of tall tree sites and can project current heights back
to the early 1990s. Since that time, the number of sites with 140-footers has grown substantially. Within
the Connecticut River Valley in Massachusetts, we have confirmed seven pines to a height of 140 feet,
though none have reached 150.

At the 140-foot height threshold, there are now 33 confirmed sites and the strong likelihood of at least
half a dozen more. The trees on these sites have grown into that height class, a point that will be
periodically reinforced. And finally, the number of sites with 130-foot white pines state-wide likely
exceeds 100, possibly as high as 125. New sites are continuously being found and existing trees
remeasured. For example, Jared Lockwood, an accomplished performer for NTS, measured a white pine
in eastern Massachusetts to 136.5 feet. The tree had grown 2 feet in two years from his last
measurement, reinforcing the point that many pines are achieving new height thresholds.

But as impressive as these numbers may sound, we should keep in mind that their percentage of the
total of mature white pines is extremely small, and the tall trees grow only on highly favorable sites.

As a bit of history, we confirmed our first 150-footer in Monroe State Forest in 1990. It is a huge pine
that we measured to 152.4 feet. We named it the Thoreau Pine, and it is doubtful that Thoreau ever saw
its equal during his life. Although it has suffered minor crown damage several times, today it is 160.1
feet tall and 13.2 feet in girth. Based on our annual check on new growth, its annual height increase has
slowed greatly. We do not expect it to reach 165 feet with 163 feet the more likely upper limit.

The table on the next page shows Massachusetts pines currently reaching the 150-foot threshold.



Table Il: Massachusetts Pines Currently Reaching the 150-foot Threshold

Location # 150-foot | Tallest tree— | Age Class Likelihood of | Other pines

tall pines ft — as of last more close to 150
measurement feet

Mohawk Trail | 145 176.0 130-190 Very high Yes

State Forest years

Bryant 19 162.4 120 - 160 Moderate Yes

Homestead

Kenneth M. 9 159.7 160+ Low Yes

Dubuque SF

Ice Glen 6 160.2 180 - 300 Moderate Yes

TNC-Harvard 2 152.8 140 Low Yes

Forest,

Petersham

Monroe SF 2 160.1 180 Very Low Yes

Monterey 1 150.6 150 Low Yes

Lincoln 2 151.0 140+ Low Yes

CatamountSF | 1 150.2 ?? Low Yes

Total 187

As a brief digression, for those who may find conflicting information on the Internet, we emphasize the
problem of insuring accuracy. Throughout our quest for tall pines, one factor that has deterred us from
accepting otherwise credible sources of data has been the common method of tree height
measurement, which often leads to mis-measurements, some substantial. Tree height has traditionally
been measured by professionals with tape and clinometer. These tools come from the days before
infrared laser rangefinders. The tape and clinometer method has been named the Tangent Method by
the author. It relies on a baseline from eye level to the trunk of a tree with angles taken to what is
selected as the top and base. To accurately compute the vertical separation between top and base,
those points must be positioned vertically over the end of the baseline, otherwise the resulting two
triangles are not right triangles — which the clinometer method assumes. With the advent of the laser
rangefinder, a method named the Sine Method became possible. A direct distance from eye to target
could be obtained. Appendix | offers a more detailed treatment of the two measurement methods.

Before concentrating on the Mohawk pines, the author would like to briefly describe an outstanding big
pine site in Massachusetts that is virtually unknown.
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1. Bryant Pines, MA

The Bryant Homestead in Cummington MA, owned by the Trustees of Reservations, is home to an
extraordinary stand of white pines. This site has the highest concentration of trunks over 10 feet in
circumference for its acreage that we know of in Massachusetts. Tree ages are between 130 and 160
years. To date, we have confirmed at least 18 white pines to a height of 150 feet or more. The Bryant
Pine, name for William Cullen Bryant, is the tallest in the stand and was 162.4 feet at the time of
measurement in early May 2019. It will likely make 163 feet by the end of this growing season. It is the
only tree within the 18 to exceed 160 feet. The site is characterized by a sand-silt base and receives
ample moisture. Its big challenge is to endure ice storms and winds that limit stature. The stand has
suffered major ice storms in the past, and although the larger trees received damage, they fared better
than smaller trees of many species in the general area.

Presently, Bryant has 4 pines reaching a girth of 12 feet or more with the largest at 13.2 feet. There are
15 pines reaching 11 feet or more, in girth, and 20 reaching 10 feet or more.

The main area of large pines covers approximately 16 acres. Adjacent areas of younger pines add
another 5 to 10 acres. Some of the younger pines show weevil damage, but the main area of big trees
escaped the weeuvil.

V. An Overview of Mohawk Trail State Forest

With this introduction, the author turns to the primary purpose of this paper, i.e. to present a statistical
summary of the exceptional white pines of Mohawk Trail State Forest. Beyond what the author and
colleagues provide, there are no other authoritative descriptions of the Mohawk pines that reveal their
exceptional statistics.

We first present an image from Mohawk. This photograph was taken from the north end of the upper
meadow looking toward the Trees of Peace in the center of the image and in the distance. The Trees of
Peace is a stand dedicated by Peter Webber, then the Commissioner of the Department of
Environmental Management, in recognition of the Native American tribes that passed across the historic
corridor now called the Mohawk Trail. The site has 24 pines reaching to a height of 150 feet or more.

11
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Mohawk Trail State Forest (MTSF) is one of the earliest state forests established in Massachusetts.
Discussions on its creation began in 1916. It was formally established in 1921. Today Mohawk covers
approximately 6,800 acres with elevations ranging from 610 to 2080 feet. A principle distinguishing
feature of MTSF is that it and adjoining Savoy Mountain State Forest (SMSF) contain approximately 50%
of the known old growth reserves in the state. As a consequence of the Forest Visioning Process, MTSF
along with a small part of SMISF, and Monroe State Forest (MSF) comprise a large forest reserve. There is
no formal commercial timber harvesting allowed within reserves.

In June 2009, a report was submitted to DCR entitled Massachusetts Forest Reserves Long Term
Ecological Monitoring Program. It was prepared by the Department of Natural Resources Conservation
of the University of Massachusetts. The report presents a detailed discussion of physical features,
climate, forest disturbance history, forest types, old growth, and summaries from the Continuous Forest
Inventory (CFI). This and other reports presumably were meant to establish the important natural
features of the proposed reserves. The report on Mohawk discusses the old growth as an important
feature of the region. However, it does not mention the exceptional white pines that grow in several
areas of MTSF. These areas feature separate stand developments of 60-80, 80-120, 120-160, and above
160 years. In terms of the forest resource, the acknowledged timber focus of the CFl data leaves an
obvious gap in our understanding of where white pines such as those in Mohawk fit into the local,
regional, and species-range picture. We fully recognize that it is not the purpose of CFl data to report on

12



exceptional growth in individual trees or within a stand. However, some official source should.
Accordingly, the responsibility for developing full statistical descriptions of the Mohawk pines has been
assumed as a role of the DCR Forest Reserves Science Advisory Committee (FRSAC).

The mature white pines in MTSF have achieved exceptional vertical growth for the species within the
Northeast. The pines are located in named areas, some of which are small and have only a scattering of
stems. Other pines are located in larger areas and exhibit greater stand densities. Before summarizing
these areas, it would be useful to present our definition of exceptional height for the species.

Historically, there is evidence that the white pine, on rare occasion, exceeded 200 feet in height with
220 being the maximum. Heights up to 180 feet would have been more common, but still rare. The
threshold height for the species stature is often quoted as 150 feet in the distant past, as suggestive of
what once grew fairly widely. But with the clearing of the pre-settlement forests and subsequent
outbreak of white pine blister rust and attack by the white pine weevil, authors of tree-guides more
commonly quoted the species as “up to 100 feet tall.” This maximum height may have been true in the
1950s, but is no longer applicable. As a consequence, we have adopted the 150-foot threshold as
representative of what the species can and is achieving over an increasingly wide geographical area.

The following table presents a summary of white pines in Mohawk reaching/surpassing the 150-foot
height threshold. As shown in the table, we have confirmed 145 pines reaching the threshold. What is
especially noteworthy and deserving of study is that Mohawk has achieved this number mainly within
the last 20 years. Before then, there would have been only a handful.

13



Table lll: White Pines in MTSF Exceeding 150 Feet

Largest Greatest #0f 150-| #of160-| # of170-

Approximate (Individual Girth Individual| Same |159.9 foot|169.9 foot|170.9 foot|# 150-foot
Named Area Acreage (single stem)-ft Height| Tree? tall pines| tall pines| tall pines| or more
Algonquin Grove 4.0 11.4 168.8 no 12 6 0 18
Campground 8.0 12.5 153.7 no 2 0 0 2
Cherokee-Choctaw 5.2 11.2 158.0 no 6 0 0 6
Cold River 6.8 11.2 152.7 no 2 0 0 2
Elders Grove 13 12.2 172.4 yes 9 5 1 15
Encampament 2.3 11.7 152.3 yes 2 0 0 2
Ents 17.1 11.8 158.3 no 22 0 0 22
Frog Pond 2.7 8.1 151.6 yes 2 0 0 2
IHQ 3.6 10.2 151.0 no 1 0 0 1
Indian Springs 1.6 12 144.5 no 0 0 0 0
Pocumtuck 12.0 10.4 162.1 no 21 3 0 24
Rachel Carson 2.0 9.9 156.5 no 9 0 0 9
Shunpike 2.2 11.3 157.4 no 6 0 0 6
Trees of Peace 2.3 11.2 176.0 no 20 3 1 24
Trees of Peace -Mast 2.3 11.6 160.5 no 4 2 0 6
Trout Brook 7.0 14.1 155.6 no 5 0 0 5
Tuscarora 1.0 10 156.1 no 1 0 0 1

Average 11.2 158.1

Totals/Maximum 81.4 14.1| 176.0| 124.0| 19.0| 2.0 145.0|
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Beyond these exceptional heights, quite a few of the Mohawk pines attain significant trunk volumes. We
have volume-modeled these pines, and now regularly employ a ground-based method relying on the
following formula.

Where V = trunk volume
C = circumference at 4.5 feet (1.37 meters)
H = full height of tree
F = trunk form factor (calculated for some trees and estimated for others)

The trunk form factor can be interpreted as the proportion of a cylinder with basal area equal to the
cross-sectional trunk area at 4.5 feet and with height equal to the full height of the tree that is taken up
by the trunk. Our many modeling exercises for the species show that this factor varies from 0.333 to
around 0.47. Most of the mature pines in Mohawk have factors ranging from 0.39 to 0.436. Young pines
are usually between 0.333 and 0.35.

As of the last survey, Mohawk had 8 single-trunk pines reaching a circumference of 12 feet at breast
height. Counting double-stem pines, the number rises to 14. Based on what we see across
Massachusetts and elsewhere, this is a relatively high count. For example, the well-known Pack Forest in
the Adirondacks has only three pines meeting the circumference threshold of 12 feet. Still, there are
other white pine sites in the Adirondacks with a slightly higher number, but the trees are older.

As of the last update, Mohawk had 8 pines reaching a girth of 12 feet or more, 28 white pines reaching
11 feet or more, and 77 making 10 feet or more. Note that Cook Forest has 144 pines reaching the 10-
foot girth threshold. The Cook Forest pines are over double the age of the Mohawk pines.

The advantage Mohawk gains is that when the great heights of its trees are combined with these
substantial circumferences, trunk volumes regularly exceed 400 ft3 and a substantial number exceeds
500 ft3. The following table gives the volumes of the 53 largest pines in Mohawk by volume. There are
likely 6 to 10 more that reach 500 ft3.
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Table IV: Volumes of Mohawks 53 Largest Pines

Trunk
Form| Volume { Volume
Tree Name Location +| Girth 1 v | Area -1~ Hgt | + Fact v vd m4 v |Commen| v
Dave's Double MTSF-Campground Area 14.80 17.43 150.9 0.390 1025.8 29.0|double
Big Bertha MTSF-Trout Brook 14.60 16.96 148.0 0.390 979.1 27.7|dead
Massasoit MTSF-Pocumtuck Grove 14.10 1S 2 150.1 0.400 949.9 26.9|double
Nina Leopold MTSF-Trout Brook West 14.10 15 82 143.0 0.400 904.9 25.6
Calibration MTSF 13.30 14.08 158.5 0.400 892.4 25.3|double
Saheda MTSF-Elders Grove 12 20 11.84 172.4 0.430 878.0 24.9
Logging Road Double | MTSF-Ents Grove 13.70 14.94 148.8 0.390 866.8 24.5
Tecumseh MTSF-Elders Grove 12 10 11 65 165.5 0.430 829.1 23.5
Hiawatha MTSF-Trout Brook East 15 28 i B 143.0 0.400 793.1 22.5
Andrew Joslin MTSF-Trout Brook West 13.00 13.45 141.4 0.390 741.6 21.0|double
Jefferson Pine MTSF-Trout Brook West 12.55 12.53 143.5 0.410 737.4 20.9|dead
Madison Pine MTSF-Trout Brook West 12.00 11.46 155.6 0.410 731.0 20.7
Sitting Bull MTSF-Elders Grove 11.60 10 71 156.9 0.430 722.4 20.5
Big Boy MTSF-Campground Area 12.50 12.43 142.5 0.400 708.7 20.1
Jake Swamp MTSF-Trees of Peace 10.83 9.33 176.0 0.405 665.3 18.8
Joseph Brant MTSF-Shunpike Area 11.30 10.16 157.0 0.410 654.1 18.5
Crazy Horse MTSF-Elders Grove 11.40 10.34 150.2 0.420 652.4 18.5
Encampment MTSF-Encampment Area 11.50 10.52 150.5 0.410 649.4 18.4
Indian Springs MTSF-Indian Springs 12.00 11.46 140.7 0.400 644.9 18.3
William Commanda MTSF-Algonquin Grove 10.90 9.45 163.9 0.416 644.6 18.3
Campground MTSF-Campground Area 12.10 11.65 141.5 0.390 643.0 18.2
Wampanoag MTSF-Elders Grove 11.50 10.52 152.5 0.400 642.0 18.2
Bear Tree MTSF-Algonquin Grove 11.20 9.98 153.2 0.416 636.2 18.0
Jani Leverett MTSF-Cherokee-Choctaw 11.20 9.98 152.5 0.415 631.7 17.9
Mirror Pine MTSF-Trees of Peace 11.20 9.98 156.1 0.405 631.1 17.9
Paula Horn MTSF-Trees of Peace 11.00 9.63 155.0 0.416 620.9 17.6
Frank Decontie MTSF-Algonquin Grove 10.50 8.77 166.4 0.410 598.6 16.9
Pooh Pine MTSF-Trees of Peace-Mast Area 11.50 10.52 141.9 0.400 597.3 16.9
Trout King MTSF-Trout Brook West 11.80 11.08 137.5 0.390 594.2 16.8
Ed Frank Tree MTSF-Ents Grove 11.10 9.80 154.2 0.390 589.6 16.7
Totem Trail Pine MTSF-Cold River 11 50 10 16 144.0 0.400 585.3 16.6
Sacajawea MTSF-Elders Grove 10.40 8.61 161.4 0.420 583.5 16.5
Ouray MTSF-Elders Grove 10.24 8.34 154.5 0.436 562.3 15.9
James Monroe MTSF-Trout Brook 10.90 9.45 143.0 0.410 554.3 15.7
Unnammed MTSF-Elders Grove 10.30 8.44 155.2 0.410 537.2 15.2
Unnamed MTSF-Trout Brook West 11.10 9.80 140.0 0.390 535.3 15.2
Oneida MTSF-Shunpike Area 10.20 8.28 157.0 0.410 532.9 15.1
Little Hiawatha MTSF-Trout Brook East 10.70 9 1 144.5 0.400 526.6 14.9
Lonesome Pine MTSF-Campground Area 10.60 8.94 142.5 0.410 522.4 14.8
Moomaw Pine MTSF-Elders Grove 10.20 8.28 153.1 0.410 519.7 14.7
Unnamed MTSF-Algonquin Grove 10.50 8.77 144.2 0.410 518.7 14.7
Cold River MTSF-Cold River-at Black Brook 10.20 8.28 152.7 0.410 518.3 14.7
Campground Cutie MTSF-Campground Area 11.30 10.16 124.0 0.410 516.6 14.6
Will Blozan MTSF-Ents Grove 10.10 {(21ai b7 155.1 0.410 516.2 14.6
Big Boy MTSF-Pocumtuck Grove 10.40 8.61 146.0 0.410 5152 14.6
Hill Pine MTSF-Algonquin Grove 10.50 B 143.4 0.410 515.8 14.6
Unnamed MTSF-Shunpike Area 10.70 9 14 144.2 0.390 512.4 14.5
Ed Perle MTSF-Algonquin Grove 10 70 S 11 133.5 0.420 510.8 14.5
Lisa Bozzuto MTSF-Ents Grove 10.20 8.28 149.0 0.410 505.8 14.3
Karl Davies Tree MTSF-Algonquin Grove 10.05 8.04 153.0 0.410 504.2 14.3
Unnamed MTSF-Cherokee-Choctaw 10.10 8.12 151.3 0.410 503.6 14.3
Dave Rich MTSF-Shunpike Area 10.10 8.12 151.2 0.410 503.2 14.2
Upper Mast Tree MTSF-Trees of Peace-Mast Area 10.00 7.96 153.3 0.410 500.2 14.2
Average 11.4 150.3 640.7 18.1
Total ft* 33,956.4 961.5
Carbon tons 195.6 177.4|<== metric
With Limbs |Carbon tons 207.3 188.1| <== metric
Avg Size 3.4 < === metric tons

16



The average volume of these 53 pines is 640.7 ft3. For comparison purposes, the fastest growing 50-year
old pine that we’ve measured (on private property) measures 7.0 feet in circumference at breast height
and reaches to 114.0 feet. Its form factor is estimated to be 0.34. This yields a volume of 157.4 ft3. So,
what are we to make of these two volumes, i.e. 640.7 and 157.47

The average age of the Mohawk pines contributing to the 640.7 ft3 volume is around 150 years. Were
they all extremely fast growing at 50 years, while their ages increasing by a factor of 3, their volumes
were increasing by a factor of 4.1. However, it is more likely that the average volume for these pines at
50 years would have been below 120 ft3 since the 157 is an absolute maximum. Using the 120, the
volume increase is by a factor of 5.4 to 1. Admittedly, this ratio does not represent an entire stand,
which would contain both dominant and subordinate trees. Our analysis (to be shown in an upcoming
peer-reviewed paper) suggests that for an entire stand on a good site, the ratio of volume increase
will more typically range from 2.5 to 3.5 as the stand ages from 50 to 150 years.

As an independent check on these figures, Silvics of North America Vol. | (for conifers) includes the table
below. Looking at the column for a site index of 70, if we interpolate to get stand board feet at age 50,
we get:

(14,948 + 32,604)/2 = 23,776 board feet. At age 100, the amount is 60,845. The age ratio is 2 to 1 while
the volume ratio is 2.66 to 1. According to the Silvics manual, volume is still increasing at 100 years,

though very slowly. That does not appear to be the case in places like Mohawk where rapid growth will
likely continue for at least another 50 years.

NEXT PAGE:

Table V: Silvics of North America — Vol |

Comparison of Board Feet for Stand Ages of 40 to 100 Years
and Site Indexes of 50, 70, and 90
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Site index at base age 50 years

Stand age 15 mor 50 12 m or 70 27 m or 90

(yr) ft ft ft
m3/ha
Sawtimber!

40 108 209 405

60 236 456 -

80 349 674 -
100 440 852 -
Pulpwood?

20 100 137 187

40 247 339 464

60 334 458 628

80 388 533 731
100 425 583 800

fbml/acre
Sawtimber

40 7,729 14,948 28,909

60 16,858 32,604 -

80 24,898 48,152 -
100 31,460 60,845 -
Pulpwood

20 1,423 1,952 2,677

40 3,526 4,836 6,632

60 4,771 6,543 8,974

80 5,550 7,611 10,439
100 6,077 8,334 11,431

'Volume to a 15 ¢cm (6.0 in) diameter top outside bark- fbm
measured using the International 0.25-inch log rule.
2Volume to an 8 cm (3.0 in) diameter top inside bark.



As a further check on stand growth, we established a point-centered plot for an acre of the Trees of
Peace. We tallied 44 white pines in the plot. Prior to a microburst in July 1989, and counting the
remaining stumps, stand density would have been around 50 trees in the acre.

For the 44 pines, we established an average trunk volume of 307 ft3. If we assume 50% of the theoretical
board feet are merchantable (percentage is probably a little higher), we have 81,048 board feet (307 x
12 x 0.5 x 44). While Mohawk is in a forest reserve and not open to timber harvesting, it is instructive to
recognize the volumes in these unmanaged stands.

Elsewhere in Mohawk, there are scattered acres that will be even higher. In terms of a cluster of pines,
the Elders Grove is the most impressive. The following table shows the volumes of the 27 pines that
make up the Elders Grove.

Table VI: Elders Grove Volumes

As impressive as these numbers are, it is at the individual tree level that Mohawk’s pines achieve their
greatest distinction.
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