History of the Delaware Native Plant Society (DNPS) Reforestation Projects
At its inception, one of the primary aspirations of the Delaware Native Plant Society was to do
its part in curbing the loss of forest in Delaware. The principal method we wanted to use to
achieve this objective was through the reforestation of fallow fields that were already retained in
conservation status. Over the years, many people have contributed, and many hours have been
spent in the implementation of this goal. This report is a summary of our efforts up to this point.
The First Exploratory Steps
A letter was written on 24 April 1999 by then DNPS President Keith Clancy on behalf of the
DNPS to Mr. Andy Manus, the then Director of the Division of Fish and Wildlife (DFW),
explaining our interest in doing a reforestation project and requesting the assistance of DFW in
selecting a site for a reforestation project in a state wildlife area.
Another letter was written on 8 July 1999 by Keith Clancy to Mr. Nick DiPasquale, then
Secretary of DNREC discussing the possibility of undertaking a reforestation project on state
lands. Keith requested that this topic be an item on the agenda for the 14 July 1999 meeting with
the State’s conservation groups. Keith Clancy attended this meeting and secured a positive
endorsement from Secretary DiPasquale for our reforestation plans.
Prime Hook State Wildlife Area, Sussex County
This reforestation site was our first project, and is located in the State Wildlife Area on Prime
Hook, just off Little Neck road. The site is a previously farmed field that is approximately 1.0
acre in size and is bordered by mature forest, and another reforestation site that was planted by
wildlife area staff with 2-3 year old hardwood seedlings.
Delaware Native Plant Society members Rick McCorkle and Keith Clancy met with Rob Gano,
manager of the Prime Hook State Wildlife Area, on 12 January 2000 to look at a site for
reforestation within the Wildlife Area borders. Mr. Gano detailed out the area that would be
flagged off for our reforestation efforts and the area was surveyed for nut availability.
Armed with only pocket knives and buckets, seed collecting and reforestation began on 15
October 2000. On this day approximately nine volunteers collected seeds in the forest adjacent
to the reforestation plot in the morning and after a lunch break, directly seeded the reforestation
site. The method used to plant the seeds was one that was devised by Keith Clancy, DNPS
President at that time. His methodology consisted of using flags that were placed in the ground in
a randomized fashion and then four seeds per flag were planted (one seed in each of the cardinal
directions, N, S, E, and W around the flag) approximately 12 inches away from the flag. This
method was used in each one of our four reforestation sites. Most of the seeds collected and
planted were various oak species (primarily white, red, and, southern red) with only a small
percentage that included hickories, tulip poplars, and other hardwoods. Lynn Parks of the News
Journal, wrote an excellent article on the DNPS and this project, which appeared in the 18
October 2000 issue. We planted approximately 1800 nuts at 450 flags this day.

Society member Eric Zuelke and another DNPS member inventoried seedlings on 20 May 2001.
The seeding effort at this site was quite productive, as nearly 300 seedlings had sprouted.
Tree tubes were installed on various dates in June and July 2001 by Rick McCorkle and Keith
Clancy around approximately 200 seedlings, and some of the volunteer sweet gum seedlings
were removed.
On 28 May 2003, Eric Zuelke and another DNPS member cut down non-natives and invasive
plants in a three-foot radius around each oak seedling to give them room to grow and compete.
Eric Zuelke and Angel Babb (2005 DNPS intern) removed tree tubes from some of the larger
oaks on 10 May 2005 and cut down non-natives and invasive plants in a three-foot radius around
each oak seedling. Approximately 60 oaks and hickories were discovered this day, of which at
least 50 were from seeds that were planted in October of 2000. This was clear because tree tubes
were still around them. There were also numerous tulip trees, most of which are presumably
volunteers. By far the most numerous tree species on the site is the sweet gum, with a ratio of
approximately 15:1 to the oaks. The site is becoming a dense pole forest, which can be a typical
scenario for this type of reforestation project.
Eric Zuelke and Lauren Lyles (2006 DNPS intern) removed tree tubes from some of the larger
oaks on 14 May 2006 and cut down non-native and invasive plants in a three-foot radius around
each oak seedling. Approximately 60 oaks were again discovered, of which at least 50 were from
seeds that were planted in October 2000. There were also numerous volunteer tulip trees, and
sweet gum is quite numerous and outnumbers the oaks. These results were similar to what was
found in 2005, except all the plants are just a couple of feet taller now. The tallest oak that we
observed was approximately 15 feet tall. Unfortunately, in the fall of 2005, the Wildlife Area
maintenance crew mowed strips in over 2/3 of the reforestation area. They did not realize that
this site was a DNPS reforestation site. The mowing did help to clear out many of the sweet
gums, but also mowed down many of the oak seedlings that had probably reached heights of 3 to
6 feet based on the size of cut bases.
The 20th anniversary of this first reforestation site was in 2020, and in the Spring of 2020, Eric
Zuelke began working with the Officers of the DNPS to continue working on our goal of
improving the forest habitats of Delaware through reforestation. One of the first things he did
was to go to PHWA (and also our Cedar Creek and PHNWR sites) on his own after Spring
leafout of the oaks and survey what this site looked like to determine if we needed to do further
management. It was readily apparent that this site did indeed need more management as the site
was far too inundated with sweetgum. Simultaneously, the DNPS began preparations for two
additional reforestation projects this year to celebrate our 20th anniversary. As plans progressed,
we began working with Bill Jones, who was at the time, the Kent County Wildlife Area
Manager. Through several meetings, we settled on a 1.3 acres portion of a field in Woodland
Beach Wildlife Area (WBWA) to be our next reforestation site. The timing of this plan coincided
with Mr. Jones retiring on 1 April 2020 from the Division of Fish & Wildlife. At that time, we
began working more closely with Craig Rhoads (DE Habitat & Conservation Program Mngr) on
our plans at WBWA. He, along with Rob Gano, who at the time was still the Sussex County
Wildlife Area Manager, wanted to talk more about our plans and they brought up the sweetgum

issue at PHWA. On 21 Sep 2020, Eric Zuelke met with Craig Rhoads (DE Habitat &
Conservation Program Mngr), and Dylan Nicholson (the new Kent Co. Wildlife Area Manager)
at Prime Hook Wildlife Area and we walked through this site. Rob Gano (Sussex Co. Wildlife
Area Mngr) was supposed to be there also, but he couldn't make it.
Since the last field work here in 2006, the site has since gotten overgrown with sweetgum and we
needed to evaluate the situation and figure out what to do with it all.
However, in the grand scheme of things, we were reasonably happy with the plant diversity that
we saw and came to the conclusion that our efforts there were modestly successful. Here's what
we saw...
Trees
Quercus rubra, Q. falcata, Q. alba, Q. coccinea, Q. phellos
two Carya spp.
Ilex opaca
Liriodendron tulipera
Platanus occidentalis
Prunus serotina
Pinus taeda
and too many sweetgum
Shrubs
Morella cerifera and/or pensylvanica (not sure which, they were small individuals)
Mitchella repens
Rubus spp.
Ferns
Athyrium filix-femina (not sure of the variety)
Onoclea sensibilis
Dennstaedtia punctilobula
and one that looked like a spleenwort, but not sure of the species
And it was encouraging to see that all the oaks were approximately the same height and DBH so
that proved to us that those trees were the results of our seeding efforts.
To reduce the amount of sweetgum, we planned to do two things over the next couple of months
(named the Sweetgum Mitigation Project [SMP]).
1) Find the nicest oaks and cut out all the sweetgum around them (and chemically stump treat) to
a specific distance away to open up the area around them and free them/release them from the
competition so they (and others) can flourish a little.
2) Find dense spots of nothing but sweetgum and cut out a 10 foot diameter circle and replant an
already potted oak or hickory in the middle of the circle. These already potted trees existed
because of the efforts of Eric Zuelke and Rick McCorkle (former DNPS Vice-President) who

hand dug excess trees and shrubs from Ricks forested Kent Co. property in March 2020. At the
time, Eric knew we could use this material, but was not quite sure where yet, until this
opportunity presented itself.
On 28 Sep 2020, Eric Zuelke visited PHWA briefly to drop off trees that are going to be planted
on the site in an effort to complete the SMP that was prepared one week earlier. He dropped off:
16 unidentified oaks (but was pretty sure they were Quercus falcata, but not 100% positive)
7 Quercus phellos
6 Carya spp.
Eric Zuelke and Rob Gano met on 19 Oct 2020 and began the SMP. We identified large oaks,
flagged them, spray painted 10 foot diameter circles around them, and cleared out the sweetgum,
and some tulip poplar, with chainsaws and loppers from within the circles and used Tordon RTU
to chemically treat each stump to prevent resprouting.
A second visit was conducted on 24 Oct 2020 by Eric Zuelke who continued working on the
SMP. Eric was also able to plant four of the containerized oak trees.
A third visit was completed on 26 Oct 2020 with Eric Zuelke and Rob Gano. We continued on
the SMP and planted three potted oaks and one hickory seedling, and cleared around many
mature oaks.
A fourth visit was completed on 30 Oct 2020 with Eric Zuelke and Rob Gano. We continued on
the SMP and planted all the rest of the containerized trees to finish that facet of the project.
Eric Zuelke & Rob Gano finished the project for the year on 3 & 4 Nov 2020 by releasing and
clearing around, cutting down, chemically treating, and/or girdling 12 newly planted trees, 12
existing hardwood trees, 18 loblolly pine, and four non-native or invasive shrubs just on these
two days. At this point, we've done a tremendous amount of work to help the forest grow into the
intended oak-hickory forest community.
Prime Hook National Wildlife Refuge, Sussex County
This reforestation site is located east of Deep Branch Road (north of the Route 16/Route 1
intersection, east of Waples Pond) on Prime Hook National Wildlife Refuge. The site is
approximately 18 acres in size and is part of a long-term project by the Refuge in establishing a
“legacy, or centennial forest.”
Field work for this site took place over a five-week period (5 October 2003-16 November 2003)
and resulted in the planting of 14,740 seeds at 3,685 flags. Most of the seeds planted were oaks
and hickories, but we also planted flowering dogwood, and tulip poplar. Seeds were collected in
the forested areas within the borders of the Refuge. Approximately 25 volunteers helped with
seed collecting and/or planting. To make things interesting, we had our first day of planting
during the refuge’s Annual Waterfowl Festival which also was part of the hundredth anniversary

of the National Wildlife Refuge system. During a light drizzle we planted the field as it and our
efforts were blessed by a chief of the Lenape tribe.
On 21 May 2004, Keith Clancy and George O’Shea (Refuge biologist who spent many hours on
his own collecting and planting seeds) performed independent surveys of the germination
success and each came up with results that averaged out to a germination success of 1 to 4
seedlings at 71% of the flags.
From 31 July-7 August 2004, approximately 75 volunteers and 4 Refuge employees installed
1,316 tree tubes.
There were approximately 600-700 tree tubes still in place on 23 April 2005 and no direct
management efforts were conducted this day. This number of tree tubes is only approximately
half of what was installed in 2004 and it’s not clear what happened to the other tree tubes. The
following description of the field work in Sep 2006 may be part of the answer. Other reasons for
the decline in the number of tree tubes located could be human sampling error, gusts from storms
blowing them away, or perhaps even animals carrying them away.
After an inspection of this site on 9 September 2006, it appears the area is showing signs of
maturing. However the northern half of the site is having some problems, but the southern half is
in good shape. The northern half is densely populated with sweet gum. This half is adjacent to
surrounding forest and is further away from the grassy access road leading to the site. Because of
its location, fewer volunteers ventured this far into the site to install tree tubes and because of
that, and the density of the sweet gums, it was very difficult to locate any of our seedlings.
Undoubtedly, some there are still growing, but it is not known how many. Sweet gum is also
well established in the southern half of the site but there are far fewer than found in the northern
half and they are young enough that the oak seedlings can compete. Of the 600-700 tree tubes
located in 2005, approximately 200 were located on this date. Most of those tree tubes were left
in place, but tubes that had fallen over, or were otherwise impeding the growth of a tree were
removed. Only a small percentage of the tubes still standing lacked seedlings, so the majority of
the tubes had a healthy tree still inside them. There were also a handful of oaks and hickories
located that did not have a tree tube around them and they were surviving just as successfully as
individuals with tree tubes. There were just about as many hickories as there were oaks growing
(about 50% each spp.). There are also a moderate number of loblolly pines growing here, which
will ultimately make this a more diverse forest. There are a large number of tulip trees and sweet
gum growing at this site (particularly the north half), and it is on its way to becoming a sweet
gum/tulip tree pole forest, much like the Prime Hook Wildlife Area site. Other species
encountered were cherry trees, sumac, and eastern red cedar.
Blackbird Creek Reserve (DE National Estuarine Research Reserve), New Castle County
The Blackbird Creek DNERR site is located near the Union Church Road and Rte 9 intersection
in the lower end of the Blackbird Creek watershed. The DNERR staff arranged to provide a field
of approximately 1.5 acres for reforestation. This field is located on the northeast side of Beaver
Branch, a small tributary of Blackbird Creek. The field is bordered by a narrow wooded
hedgerow on the northwest side immediately adjacent to Union Church Road, a narrow forested
fringe of the Beaver Branch on the southwest, and private lands on the southeast and northeast

sides. These private lands consist of grasslands and a planted lawn and garden. Reforestation will
provide an important buffer to Beaver Branch and Blackbird Creek, and habitat for wildlife.
The site has two distinct soil and moisture profiles. The upper half, which is closest to the
adjacent private grassland is drier, while the lower half, closer to the forested edge and the
Beaver Branch, is moister. The transition slope is an elevation drop of approximately 15-20 feet.
Work on the project began in February of 2002 with the writing of a grant proposal, which was
later approved.
Field work was anticipated to begin in September of 2002, but climate conditions of the summer
and early autumn of 2002 resulted in poor mast production, so DNPS requested, and was granted
a one-year extension for the field work.
A meeting with Jim Dobson, manager of Blackbird State Forest was held on 22 September
2003 to discuss details of collecting nuts in the state forest to use at the reforestation site.
The site was mowed on 1 October 2003 for the final time by staff of the St. Jones DNERR
Reserve.
Nut collecting took place between 2 October through 12 October 2003 at various sites in the
Blackbird State Forest and direct seeding was done at the reforestation site. The nuts were
planted in a randomized fashion with 4 nuts to a flag. Most of the nuts collected and planted
were of various oak species (primarily white, and southern red) with a small percentage of
hickories, tulip poplars, other hardwoods, and some shrubs. A total of 1,984 nuts at 496 flags
were planted.
Germination success was assessed on 23 May 2004 by Keith Clancy and 47 tree tubes were
installed around germinated seeds, of which the majority were oaks. We also discovered a
handful of the shrubs seeds that we planted (namely dogwood) in October 2003 had germinated
as well.
On 16 April 2005, 65 healthy trees (oaks and hickories) were counted. In addition, tree tubes
were adjusted, grass was cleared from inside the tubes, and 20 additional scarlet oak seedlings
were planted from the DNPS nursery. A few of the original shrubs were also still growing. It was
noted that the most successful part of the site is in the lower half, where the soil is more
consistently moist.
From the original seeding effort, there were 11 oaks with tree tubes still living on 1 July 2006, as
well as one oak that was about 4 feet tall. Two hickories and one four-foot flowering dogwood
(which we planted) were also found and two additional hickories were planted in the upper half
of the site. The upper half of the site has lost most of the original seedlings because it is too dry.
The lower half has dozens of volunteer hickories, and a few volunteer oaks from the forest edge.
The site has quite a large number of multiflora rose shrubs, and sweet gums (many of which
were cut down during this years management efforts), but also numerous small tulip trees. The
upper half of the site is succeeding into the same type of pole forest that is currently established

at the Prime Hook Wildlife Area site. The lower half of the site is going to contain the greatest
number of desirable species (the oaks and hickories) and should be the core of the site from
which the upper half will ultimately get its source of seeds. As the trees from the lower half
mature, they will shade the upper half and help to retain moisture, to ultimately make it
successful. Until then, human efforts to reforest the upper half will most likely be futile.
Cedar Creek Natural Area, Sussex County
The Cedar Creek Natural Area, managed by the Delaware Division of Parks and Recreation
(DNREC), is located approximately 1 mile west of Route 1 on Brick Granary Rd. The site is
approximately 18 acres in size and is bordered by the lawn of a church on one side, houses and a
thin row of trees and shrubs on one side, and mature forest on the other two sides.
On 4 September 2003, Keith Clancy met with Rob Line (manager of the Cedar Creek Natural
Area) to discuss details of the reforestation project.
Keith Clancy met with Chris Bennett (assistant land manager of the Cedar Creek Natural Area)
on 8 September 2003 to perform a site visit and go over details of the project.
In mid-September 2003, the site was mowed for the last time by staff of the Division of Parks
and Recreation.
Field work at this site was done over a five-week period from 4 October 2003-16 November
2003, and resulted in the planting of 9,844 seeds at 2,461 flags. Most of the seeds were collected
from the adjacent forest along Cedar Creek, but we also collected from other forests within the
same watershed. We had numerous volunteers helping with the seeding of this site, including
DNPS members, the general public, and even a girl scout troop from Washington DC!
The first survey for germination success, conducted on 15 May 2004, yielded nothing! Not one
seedling was located.
On 17 May 2004 another survey for germination success yielded a few oak seedlings along with
one dogwood seedling.
More surveying was done on 30 May 2004 and more seedlings were located and 43 tree tubes
were installed.
Fifty more tree tubes were installed on 31 May 2004.
Additional surveys for seedlings on 5 June 2004 located 662 flags with 404 seedlings. At the
time, we extrapolated that data over the entire field, and it yielded a result of approximately
1,485 seedlings existing in the field overall. Seventy-seven seedlings not at flags were also
found.
Between 4 July 2004-21 August 2004 volunteers installed 471 tree tubes around seedlings.

Approximately 200-300 tree tubes were still in place on 30 April 2005, most contained healthy
plants. Again, it is not clear what happened to the other half of the tree tubes that were installed
in 2004.
Eric Zuelke met with Rob Line on 25 July 2006 and discussed how Mr. Line has been leading
the way in management of this site. He and his crews have been targeting select non-native
invasive species for eradication. Some of these species include mimosa, locust trees, and multiflora rose. Mr. Line and Eric perused the site for two hours talking about future management
strategies and issues. We noticed that some of the trees previously treated with Garlon (an
herbicide applied directly to the bark) did not totally die and we discussed different methods of
dealing with these plants. We also targeted a few more species in need of control in order to
improve the site. Overall, the site looks good and is well on its way to becoming a mixed loblolly
pine/hardwood forest (approximately 50% softwoods & 50% hardwoods). There are some
portions of the site that had 0% germination success, and other portions that had upwards of
50%-75% germination success. Additionally, we noticed many volunteer oaks and hickories
growing along the edges of the site near the bordering mature forest, so the site is slowly moving
in from the edges. Many of the previously installed tree tubes have been removed because they
were doing more harm than good to the plants as they had fallen over and were smothering the
plants. We felt removing the tree tubes was appropriate because we only observed a small
amount of deer browse damage. One DNPS volunteer also arrived to help out with clearing
around some of the larger oaks to give them room to grow.
A site visit was done on 8 Feb 2020 to assess the condition of this new forest and do some
inventorying. In the intervening years since 2006, changes in the DE Division of Parks and
Recreation brought about a name change to this site. It is now known as Cedar Creek Nature
Preserve as the former Natural Areas Program was eliminated. A survey of the site revealed that
it is now predominantly populated by Pinus taeda (loblolly pine) at a density of approximately
90%. Hardwoods and shrubs make up the other 10%. Species that were observed during the 2020
inventories included:
Plants
Ilex opaca (American holly)
Quercus phellos (willow oak)
Quercus spp. (oaks)
Pinus taeda (loblolly pine)
Pinus virginiana (VA pine)
Prunus serotina (wild black cherry)

Animals
Strix varia (barred owl)
Regulus satrapa (golden-crowned kinglet)
Catharus guttatus (hermit thrush)
Thryothorus ludovicianus (Carolina Wren)
Melanerpes carolinus (Red-bellied Woodpecker)
Woodpecker foraging holes in dead snags
White-tailed deer antler rub on tree trunks

Closing Thoughts
As of October 2006, we are generally pleased with the direction our reforestation sites are
heading. There is a general consensus between all the experts involved that these four fallow
fields we chose to reforest would have eventually become forest anyway, but that we have given
them a 10-20 year head start. All of the sites have their pros and cons and they all have future

challenges, particularly in terms of handling the rampant growth of sweet gum, and non-native
invasive species. Management chores will be an annual undertaking, but we expected that when
we started out on these projects, and with our collective knowledge and dedication, we will
prevail in our efforts to make these little corners of Delaware beautiful places once again, and we
will keep the DNPS members abreast of how things are going on a continual basis.
We extend our deepest thanks to all those individuals, DNPS members and non-members alike,
who committed time and sweat to these projects; we could not have done them without your
help. In addition, our thanks go out to land managers or agency personnel Rob Line, Mark
DelVecchio, Wes Conley, and Rob Gano with DNREC, and Annabella Larsen and George
O’Shea at Prime Hook NWR. Their support was invaluable to the success of these projects.

Prime Hook Wildlife Area, first day of seeding (15 Oct 2000).

Prime Hook National Wildlife Refuge, first day of seeding (11 Oct 2003).

Cedar Creek Natural Area seeding, Eric Zuelke (Oct 2003)

Cedar Creek Natural Area after seeding was completed (Nov 2003).

Blackbird Creek DNERR site after seeding was completed (12 Oct 2003).

Blackbird Creek DNERR site progress (23 Feb 2020).

