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Dynamics of a 2-hectare temperate forest plot over a five-year period
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Acer saccharuraver the coming century.

long term studies to detect changes in spatial patterns and species

composition.

chance of survival (1).

A The purpose of this project was to resurveythh 2 ct ar e

forest plot, which was initially surveyed in 2006using a streamlined
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GIS-based protocol:
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Updated Plot Map: Mapped location of old, dead, and new trees

mortality rate by size class.
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Abstract = vk e B i Results
Temperate forest dynamics occur at very long time scales and thus requirelongtudies to detect changes w00 | * . e ‘D . N ® Acer rubrum
| and species composition. Fiwve . ¢- T - S i Most abundant Acer saccharum, Ostrya virginiana, Fagus grandifolia
Backbone, Gambier, OH were (emeasgred, along with 40 new |nd|V|du§1Is. Of the 28 species present in the plot . O O . a ’ Most dominant Quercus alba, Liriodendron tulipifera, F grandifolia
the most abundant and dynamic remaiAser saccharur(sugar maple), with both the most deaths and the o s ) o’ ® Aesculus glabra
most new recruits. A large portion of its population consists of small, young individuals. The most dominant s ':1 ~ "_ : ° . .
species wafuercus alb@white oak), but its population consisted almost exclusively of relatively few, large 170 - .. o - _ ‘ "o @ Allanthus aftissima Basal Area
iIndividuals. Small individuals had the highest mortality rate, likely due to shading-tniselhg that naturally ¢ o . _ * Je . _.- o Carya cordiformis A Whole plot increased 5.2% in basal area (&/.%accharum21%Quercuspp.)
occurs among groups c_)f_small ind_ivic_luals_,. Regular surveys, SL_Jch as this one, are _crucial In st_u_dies monitoring | ., . o0 ' . . ° o . . . A A saccharunmcreased in basal area by 25%ercuspp by 204
long-term processes, giving more insight into the factors affecting changes in species composition along the wa ° ¢ P 8 ™ . * | ®Caryaglabra R Of 28 : £ 5d dinb |
Our observation of dominance by older oaks combined with abundant maples is characteristic of the widely . o . B . @ ® Carya ovata spe_(:les Pres_en ’ ecrea_se In basa a_rea L
that is occurring in many ] o ° \ ¢ % o . o | . t A Although invasiv@ilanthus altissimaecreased in abundance by 65%, it still
possibly results in part from fire repression, but shifting species ranges due to climate change could further e “ : ® . . ol ®CVEFP had a relative increase In basal area of 6.2%
complicate that transition, since conditions in the region are predicted to become climatically unfavorable to 140 1 o . ¢ ¢ % _ o & °l ecaryatomentosa A No species increased in abundance
. _ . % L e .. o Ceftic occidentalic A Cornus floriddoad great losses in both basal area (43%) and abundance (46%)
130 - - -I o i l'.. - + . L
. * - ° . * 8 . e @ Cornus florida Size class
120 - ... °° L . . . - .
| Introduction | | o . AT = @ Lreteagus spp. A Majority of small individuals werA. saccharum
A Temperateforest dynamics occur at very long time scales and thus require . . o *2 e, | @ Cornus racemaoss A Small individuals had the highest mortality rate
. - o S X JC KR " - “. ] FuomymUS atropurpUreys A Most of the basal area of larger individuals came fiQoercuspp
100 ? ’ " ' Y. *® . Tep e -:‘ ) y ) ® Fagus grandifolia
. . . . . ... ] - o . a . L] -
A There is growingoncernof an oakmaple transition in Eastern forests, since . ® . LW Cp%02 e o F - |
. - - . 8 _ ' - . ® . s ® . i @ | * Fraxinus amendcana . .
fire repression has favored maple seedling establishment over that of oaks. | ® S °r . - e . o Discussion
.y . . . . . £ . . " o . 8 . ° o uglans nigra . . .
Additionally, large deer populations graze on oak seedlings, reducing their ;0. ¢ ' o 1 W v T g TS endrontuipite A Because forest dynamics occur on tiseales much longer than five years,
BD - . . . " - ) X . . " . s | *® Liriodendron tulipifera ] o ]
. s Q e C e . s significant changes will only be seen after several more surveys.
- * o L . *9 ® Magnolia acuminata - - -
Bi s hof - e g le®e % ~eo ¢’ . .. Miagnol - A A resurveying method using GIS mapping software was developed, hopefully
. P .o %®m, ' * Ostrya virginiana speeding up the process for future surveys.
. . . . . . » [ .. + ;. " I-".- ) *s X . ] . " " 1
geograpl'"C Information System (G.|®S€d approach deve|oped IN the spring. - - -. . .*‘-:1‘_.,' . ..-'.: 5 e -'1 "'_ = * | ® Prunus avium A Most of theA. SaCCharunnecrUItment occurred in the shaded, downhill half of
o . . vt e ot "'!'_ ., o s ceroting the plot- A. saccharunmas much higher shade tolerance thQuercusspp. (2),
N : . i; R Ll : .‘.: ) giving maples a competitive advantage
. - - il ¥ . . ® e . * . CQuercus alba . .
Methods : e, C " e oy | >, © :'_ . A Oak seedlings do not establish successfully under a tall understory layers that
. -t . ’ . ) R - . - Ce . . . .
wl|® - e e er 0 Vgl T sl g, 2| ®Quercusmbm develop in the absence of disturbance (3), in this case shaded out by tall maple
& Iy e -'.: -:I - --' .., : .. - ': l-":' | Quercus velutina Seed ingS
ishop’s Backbone - . ;- : l-' T e @7 9 - ® . o e . i . . .
Sy oy 0@ . -"i ' . e g a®ts . | o sassatrasatbidum A Overall higher relative growth and seedling establishmemt.isaccharum
. - g - - +. Yo " .- .
. ®. . e ° T SR A A o supports the oakmaple transition, though longelerm data is needed for more
=" & ., . ‘. e, .. ilia americana .
20 |. .2 I : - « * i ° . conclusive results
» . e = .. "o AL MR mus americana ' ' ' ' '
Loe teT v e U TR ‘of “V A Climate change, on the other hand, is expected to shift species ranges, making
e . o © ! " .t ’ " . . : : :
0].%5 g T e S0 Te e e Ulmus rubra this region unfavorable té. saccharunand complicating the predicted
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. SRR : e ¢ | opead dominance of maples.
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. ) | a Figure 2. (above) Map of the
Figure 1. Map of Bishop pl ot (Bz(i)oshfog’)stEIac;k_bone forest plofuture Research
: : m x 100m). Bubble size is . .
Survey: Remeasured 1699 trees to determine growth and recorded species, . i”:ff.m_ | oroportional to logDBH. A Continue surveys every five years to develop Hergn data on forest
location and diameter at breast height (DBH) of 40 new individuals with s P dynamics, particularly on changes in oak and maple populations
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Analysis: Calculated basal area, abundance, importance value (1V), mortality 100. _ :L.;m”ﬁ.:; basal aredb) of size 0.7-
. . i , Z Lirodendnon & 2 :
and establishment rates of the most dominant and abundant species, and _ B Joass riya classes by species. Note
) m - B Freins amsicane high abundance oA. 0.61
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