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ABSTRACT

Investigation of the age class structure of Quercus species and Pinus rigida within the Long Island Pine Barrens Core Area is an important aspect of monitoring the health of the Pine Barrens. The age class structures of Quercus alba, Quercus
coccinea, Quercus velutina, and Pinus rigida are primary indicators of successful reproduction and the possibility of the successional change between community types. By comparing the numbers of seedlings, saplings and mature trees, the success of
reproduction for these three Quercus species and Pinus rigida was analyzed. The numbers of seedlings and saplings were recorded through the use of four two-meter wide belt transects within 16 by 25 meter plots. These plots were located within the
Pine Barrens subtargets of Pitch Pine, Pine-Oak, Oak-Pine, Coastal Oak, Scrub Oak and Dwarf Pine forests. This study found the success of reproduction for all the study tree species within the six community types to be varied. Quercus alba, Quercus
coccinea and Quercus velutina all displayed a low number of saplings in all community types surveyed, indicating that current reproduction is not very successful. In Coastal Oak and Oak-Pine communities, Quercus alba was the most successful in
reproduction. The reproduction of Pinus rigida was dominant within Pine-Oak, Pitch Pine and Pitch Pine-Scrub Oak Woodland communities. However, the low average number of Pinus rigida saplings found could possibly indicate the succession
from pine dominated forest to oak dominated forest. There are several factors that may influence these trends in reproduction, including exposure to light, levels of litter and duff, and deer browse. Although the current levels of reproduction for
Quercus species and Pinus rigida are varied and range across the different community types, they are still an important indicator of forest succession from pine to oak dominated forests within the Long Island Pine Barrens Core Area. Forest succession
is an important factor in this ten-year longitudinal study of the Long Island Pine Barrens Core Area, as forest succession and species competition are primary indicators of forest health.

INTRODUCTION RESULTS
The Long Island Pine Barrens, an area comprising 102,500 acres of central Table 1: Coastal Oek Commurity
and eastern Long Island, is a region of ecological importance [1: 1]. In order to
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understand the dynamics of the Long Island Pine Barrens, the Foundation for
Ecological Research in the Northeast (FERN) developed a monitoring program to A\ Pinus rigida T [0 |ow|o0s |08
collect data to measure indicators of primary ecological attributes of the region. By Quercus alba 98 | 032 |01 | ad1 | 347
collecting data on the current conditions of the Pine Barrens, the monitoring program Quercuscoccinea | 51| 047 | 011 | 247 | 505

ill be able to provide a baseline of forest health in order to determine the actions of - Quercusvelutina | 468 | 031 | 047 | 336 | 86
further conservation efforts. When the data is collected again in ten years, the - Average of all species | 53 | 023 | 021 | 225 | 450 B e e ot s ey el et ANt 2
monitoring program will also serve to detect and document the degree and direction 8 ’ Standard deviatin | 36| 021 | 047 | 11 | %%
?;;::grg;iieln‘;:r:’(:sr]tsh[ezziltsq,l and to identify the priorities of research within the Long B N DISCUSSION AND CONCLUSION

The objective of this research is to study the age class structure of Quercus . A |8 |c Jo [e . .

alba, Quercus coccinea, Quercus velutina and Pinus rigida so that they may be used : ~ The age class structures of Quercus alba, Q. coccinea, Q. velutina
as primary indicators of the successful reproduction patterns and the possibility of i Pinus rigida 374 [ows [0 [owr| a0 and Pinus rigida normally show a high number of seedlings, followed by a
successional change from a pine to an oak dominated forest, The pattern of Quercus alba e decrease in numbers as seedlings mature into saplings [2:33]. In order for
succession from a pine dominated forest to an oak dominated forest is from Pitch PR P P N Fr P. rigida or any of the Quercus species to exemplify healthy patterns of
Pine forest, to Scrub-Oak Forest, to Pine-Oak forest, to Oak-Pine forest, and finally - verage o allspeaes [oa1 0w [ow | 228 [500 reproduction, the graph representing their age class structure should display

an increased average number from saplings to mature trees, following the
slight decrease in average number from seedling to sapling. A high number
of mature trees indicate successful reproduction patterns and overall forest
health. Therefore, graphs representing the age class structure of the study
Val AC|B e D |E species are supposed to resemble a “reverse J”. Although the average

0 Coastal Oak forest [3: 8]. Another objective of this research was to use the rates
of reproduction of Quercus alba, Quercus coccinea and Quercus velutina to foresee
he possible dominance of one particular Quercus species in the stages of forest o Table 3: Pine-Oak Community
succession. These findings will help to determine both the current and future
ecological integrity of the Long Island Pine Barrens Core Area.

Standard deviation | 5.43 | 040 [ 003 [ 10 | 148

Pinus rigida oz [om [0z | 1907 1758 number of species found per plot is supposed to decline from seedlings to
Quercus alba 608 |08 |0 |14z | 175 saplings, the scarcity of seedlings or saplings is an indicator of the

Quercus coccinea 217 Joms [o [z [aer possibility of failure of tree reproduction. If the numbers of seedlings
Quercus velutina 383 [0 o Josz [o72 and/or saplings are very low, reproduction can be seen to be struggling [2:
Average of all species | 300 | 031 | 006 | 475 | 593 33]. From this study, the range of success of reproduction between species
Standard deviation | 249 ] 02¢ ] 013 | 063 | 7% and across the six different community types can be seen.

In studying the age class structures of the study species, it is

Teble : Pitch Pine community important to look at these trends both in terms of individual species

A B |c |p [E success and overall forest succession. Within the Coastal Oak and Oak-
Pine communities, Q. alba appeared to have the most successful
Pinus rigida 5 |o 044 | 1267 | 2517 N - A
Quercusalba 22 Ti% o [ [om reproductive patterns. Factors which may influence the success of Q.
Quercuscoccinea | 067 | 057 | 006 | 167 | 128 alba over Q. coccinea and Q. velutina include include exposure to light,
Quercusvelutina | 061|022 |0 | 178 | 03 litter and duff depth, and the extent of deer browse [2: 34]. In order for
éﬂrs:z;f;;eh S:”mn;ﬁz‘v:nnsy " ‘Average of all species | 212 | 06125 | 0125 | 4475 | 671 Quercus species to grow, they need an adequate amount of light and
Standard deviation | 206 | 069 | 021 | 546 | 1232 fairly deep levels of litter and duff [4: 15]. If these conditions are not
met, and there is deer overbrowse due to the increasing deer population
‘Table 5: Pitch Pine-Scrub Oak Woodland Community in the area, the reproduction of Q. alba, Q. coccinea and Q. velutina will
A8 |c |po |E be unsuccessful [2: 34].
The possibility of successional change from pine dominated
Pinus rigida s |o 044 [ 1267 | 2507 > . " ©
METHODS i Quercusalba 22 Tiss o Tim o forest to oak dominated forest exhibited by the data from Pitch Pine and
. . i Quercus coccinea | 067 | 057|006 | 167 | 128 Pitch Pine-Scrub Oak Woodland communities is another aspect of
. _The data for this research was collected_by following the e Quercusvelutina | 061|022 |0 | 178 | 033 reproductive patterns that are an important aspect of monitoring the
Monitoring Protocols for Central Pine Barrens Field Plots. Data from 90 - “Average of all species | 212 | 06125 | 0125 | 4475 | 671 Long Island Pine Barrens. Although there is some indication that these
randonlllly ?eger_lzithed plot; Iocatfed \Aglt_hm six d:fferent gomntwum:y types Standard deviation | 206 | 069 | 021 | 546 | 1232 community types are undergoing succession, it is also likely that they are
was coflected. The numbers of seeclings, saplings and mature trees were - uneven staged forests. The reason why there are few saplings may not
:
: A [e Jefofe and duff, or extent of deer browse, but also may be due to different
subtargeths of ﬂ;e Central Pine Barrens targf;;tvwere ?]enelratezrj] L;S'Sg 5 " mTom oo periods of growth exhibited within a surveyed <>:lommunity [4:14]. The
Geographic Information System (GIS) software. The plots had dimensions inus rigida :
of 13 b)’; 25 meters, and ng'e Iocgted )at least 50 meteri from any human Quercis alba o 1o lojolo numd:)_er of szpllngl_s greta;e: thanl lwt;hmelters mayt be Ir?W bec?ise; h
disturbances (roads, houses, etc) and at least 25 meters from any Quercus coccinea o 1o loolo seeclings and saplings that are Jess than two meters have not had enoug
N N o " — Quercus velutina 0o Jo [oloo time to grow to further stages of maturity yet. The fact that the Pine
ecolgglcal boundaries or d_|_ffenng (;omm_umty lypes._The subtargets . o Average of all species | 006 | 006 |0 [0 | o038 Barrens is an uneven aged forest may also explain why there are higher
?.Ud'?d Wéiri:[he ‘cc:rgmﬁl}ltlestofSPlt? g lrlleffore?, P:jngOakaqrestF,’lO _ak- Standard deviation o1 Jo13 JoJo o average numbers of trees found within the surveyed plots while the
ine forest, Coastal Oak forest, Scrub Oak forest, and Dwarf Pine Plains. average number of sanlings was low.
To estimate the number of seedlings and saplings within each of the plots, g Addilionally?for%st succession is difficult to monitor because

four 2 by 25 meter transects were sampled. The entire area that was
sampled for seedlings and saplings of different pine and hardwood species
was 8 by 25 meters, or half of the surveyed plot.

To measure the number of mature trees within each of the plots,
hardwood and pine species that had a dbh (diameter at breast height)
greater than 2.5 cm and less than or equal to 10 cm, and those that had a
dbh greater than 10 cm were recorded. The diameter of the trees was
measured at 1.37 meters from the ground using either calipers or a doh
tape. Trees that fell in these categories were measured by dbh to the
nearest millimeter and then tallied. As was the case with seedlings and
saplings, if tree split below the diameter at breast height into two or more
stems, th?r:]r: iuwnif]::! Lic;lézzel?n;}j:;;ﬁ; g;g:r:srt.rees collected represented by numbers. Seedlings are represented by A; saplings velutina and dPIfnPIS rlgldfa\ acrlfss the six d'fgergnt[tcomrs“”'t‘y tgper,tthe
throughout the surveying of these plots were compiled in a Microsoft belweenp.Sm and 2m V‘.’"h B; saplings >2m and haymg adbh less thgn succssses anf ﬁl l:_res olelacdspp_eueBs can be -T| sr un grsd(_)o ' d ure
Access database. After the completion of 90 plots, the averages of the 2.5cm with C trees having a dbh less than 10cm with D; and tr_ee_s with a ;ﬂﬂnllorlng of the 0?19 slan | ine Barrens \I:I ﬁniehe in order to .
numbers of seedlings, saplings and mature trees were calculated. These doh >_10cm W'Fh E. The average numbers Of. ar_1d stant}ard_dewaﬂons for r? owan | preserve the natural progression of each of these species an
averages were then used to generate graphs displaying the age class seedllngs_, saplings and mature tr_ees found_ within the six different thelr age class structures.
structures of Quercus species and P. rigida and relationships between community types were found using the Microsoft Excel program.
Quercus species reproduction and P. rigida reproduction in the stages of
forest succession.

there may not be a climax community toward which the Pine Barrens
will be evolving. Rather, what the Long Island Pine Barrens appears to
show us is that it is a community containing many different periods of
succession. Instead of moving toward a climax community,
reproductive patterns and forest succession reveal that there is an
ongoing struggle between different species for light, food and nutrients
contained in litter and duff. This struggle allows certain species to
reproductively succeed, and others to fail in the face of varying
environmental conditions [5: 70] Thus, the overall course of succession
can not necessarily be predicted. By studying the individual
reproductive patterns of Quercus alba, Quercus coccinea, Quercus

In each of the figures and tables used for this research, the stages
of growth are shown for each species across the six different community
types. By viewing the transformation of P. rigida and the Quercus
species from seedlings to saplings to mature trees, the age class structure
of each species can be studied. For successful reproduction, each of the
species studied will have a moderate to high number of seedlings,
followed by a lower number of saplings (both between 0.5m and 2m and
>2m with a dbh <2.5 cm). In healthy reproduction, the number of trees
(both trees with a dbh <10cm and trees with a dbh >10cm) will increase to
an average number higher than the average number of seedlings found.

For all figures and tables, the different stages of growth are
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