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Results Conclusions

* The secondary forests at the MacLeish Field Station appear
to have Initiated following cessation of active land use on the
property between 1910-1930. This corresponds to the time
period when the owner of the property at the turn of the
century, Victor Bardwell, died (1932).

Introduction

The goal of this study was to compare the population
structure and growth of two conifer species, Hemlock
(Tsuga canadensis) and White Pine (Pinus strobus),
In secondary forests at the Smith College MacLeish
Field Station in Whately, MA.

It was found that both the Hemlock and White Pine populations established
during the same time period (1900-1940; Fig. 5); there was no significant in
mean age between the two species (Hemlock = 91 years £ 2.1 SE; White Pine
= 92 years £ 4.4 SE; t-test p >> 0.05). Peak recruitment of both species
occurred between 1900-1930. No trees recruited after 1943; even the smallest

The MacLeish Field Station property was acquired by hemlocl_<s (6-8 cm diameter) were 66-94 years old. A_significant positive « Both Hemlock and White Pine populations were found to
Smith College in the 1960s (Fig. 1). The area is correlat_lon between_ age and_dlameter was o.bservgd In the Hemlock have established almost simultaneously during this period.
mostly forested today, but was extensively cleared for population, but not in the White Pine population (Fig. 6). This pattern contrasts with our expectation of a series of

protracted successional events leading to the formation of

pasture and farmland in the 1800s (Fig. 2). Stone
these forests. It appears that the Hemlock trees were able to

walls marking the edges of these former fields can be

seen throughout the property (Fig. 3). These fields establish in the abandoned fields along with White Pine, an
were abandoned in the early twentieth century, which e LT 1 environment that we had expected to be unsuitable for
allowed secondary- growth forests to develop. The Fig. 1. The MacLeish Field Station in § 5 | Hemlock
secondary-growth forests are primarily Hemlock, but Whately,, MA Study site marked with c '
White Pine is also present. red star. Aerial photo from 2007; base T 5| . o N _ | _
map by R. W. Bertone-Johnson. T 2 2 I * The positive correlation between age and diameter in the

. e . = S 2 : Hemlock population suggests that intra-specific competition

We hypothesized that the dittering ecological N §~ “ 0 b—— | — | - m - exists in this dense population; the trees that established first

strategies of Hemlock and White Pine would lead to
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predicted that White Pine population would be found *f,é 5t later.
to have established in a brief period soon after ERNE S
abandonment of agriculture, because it is known to %&%‘f * The absence of a correlation between age and diameter in
establish in disturbed areas with high light. We Eﬁ 2 p _ White Pine could result from the lower density of this
predicted that the Hemlock population would include & o population and less competition between individuals.
trees of a broader range of ages and would have ,, % ° 6
establls_hed several decades after the White Pine > . » Additionally, because Hemlock is more stress-tolerant, its
population because Hemlock needs a cool, moist y Nt o | L
environment to establish. Therefore. the initial ¥ = &%@ \ T o I 2 | pop_ulatlon mcluc_les more small, suppressed trees. In contrast,
establishment of White Pine in the abandoned fields Fig. 2. Portion of 1830 map of Whately, NI B . | | | . W ° ° _° ° o o o for Ilght-dem_andmg_Whlte Pine, only the large, successful
might allow Hemlock to establish subsequently. I\QAdshq\tNingNaE)prog(imate Iofctation of 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 More trees may still be alive to be surveyed.

on ill top where MacLeish Field Station Decade of Establishment
Currently, Hemlock is threatened by hemlock woolly s located today, References

adelgid, a pest against which the trees cannot defend
themselves. This insect does not seem to have
attacked the hemlock stands at the field station yet,
but has been found locally and will likely spread to
these forests. Therefore, this study will also provide a
baseline record of Hemlock population structure
before the anticipated adelgid infestation.

Fig. 5: Establishment of White Pine (top) and Hemlock (bottom) in secondary forest at the

Macl eish Field Station. Bellemare, J., Motzkin, G., & Foster, D.R. (2002).
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Fig. 3. Stone wall marking boundary of = . r 486.
Methods 19% century pasture in present-day forest 5 . 5" ’ Foster, D. R., Motzkin, G., & Slater, B. (1998). Land-Use History as
Tree core samples were collected from Hemlock and 30 30 - . .o : Long-Term Broad-Scale Disturbance: Regional Forest Dynamics In
R? = 0.2743 Central New England. Ecosystems, 1, 96 — 119.

White Pine trees in an area on the western portion of
the MacLeish Field Station (Fig. 4). Twenty-three
Hemlock cores and nine White Pine cores were
obtained. The diameter at breast height (DBH) was also
recorded for each tree. The rings were counted in each
core to determine each tree’s approximate age, which
was used to determine the approximate year of
establishment.

20 20

Hall, B., Motzkin, G., Foster, D. R., Syfert, M., & Burk, J. (2002).
Three hundred years of forest and land-use change In
e Massachusetts, USA. Journal of Biogeography, 29, 1319 — 1335.
60 70 80 90 100 110 120 60 70 80 90 100 110 120 Orwig, D. A., & Foster, D. R. (1998). Forest Response to the
Ring Count Ring Count Introduced Hemlock Woolly Adelgid in Southern New England,
USA. Journal of the Torrey Botanical Society, 125(1), 60-73.

10 - 10

& el ey e T v .
By i;gf*.l.-ﬂ-wg" {\W’!’ palls
' I""'I-_. i Mt.l.ﬁ?ﬂ;“‘l,‘} .,

Fig. 6: Correlation between tree age and diameter (cm) for White Pine (left) and Hemlock (right).

The correlation between age and diameter was significant for Hemlock (p < 0.05). AC k N OWI ed g emen tS
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Fig. 4. Hemlock forest at the MacLeish to co_n_duct research at this s_lte and R. W. Bertone-Johnson for
Field Station, Whately, MA. providing the base map of Fig. 1.
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