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This report was prepared to provide an annual assessment of the control achieved
and the funding necessary to manage non-native (exotic, alien) invasive plants on
public conservation lands in Florida.  The authority of the Department of
Environmental Protection (department) as addressed in §369.251, Florida Statutes,
extends to the management of all upland invasive exotic plants on all public
conservation lands, including land owned by federal, state, and local government
entities.  The Upland Invasive Exotic Plant Management Program on Florida’s
public lands involves complex operational and financial interactions between state,
federal, and local governments, as well as private sector companies.  Therefore, a
summary of the entire management program on public conservation lands and
associated funding contracted or monitored by the department during Fiscal Year
2003-2004 is included in this report.



In DedicationIn DedicationIn DedicationIn DedicationIn Dedication
This Annual Report represents 100,000 acres of invasive plant control conducted at a cost of

$8,000,000.  We dedicate this work, to which Mark himself was fully dedicated, to the people of
Florida in his name.

Mark Conrad ZellerMark Conrad ZellerMark Conrad ZellerMark Conrad ZellerMark Conrad Zeller
1967 - 20041967 - 20041967 - 20041967 - 20041967 - 2004



A kind gentle man and loving father passed suddenly from this life.  He is deeply missed by his
family, friends, and co-workers.  We remember his generous nature, his willingness to freely share
his time with others, his quiet but keen sense of humor, and his warm sincere smile.

Mark Zeller truly loved the outdoors and was an extremely dedicated biologist and avid
woodworker.  He loved killing weeds, and relished his role in enabling conservation land managers
to remove invasive plants from their properties.  Despite his youth, Mark knew a world of
experience and adventure.  He lived all over the United States, attended college in Alaska (drove
there on a motorcycle with his girlfriend and eventual wife, Lisa), and volunteered on two separate
occasions with animal rescue efforts related to Alaskan oil spills.  He also spent six months in
Antarctica studying seal behavior.  When crisis struck with the first of four hurricanes to hit
Florida last year, Mark was one of the first department employees to travel to central Florida to
help with the relief effort.

Our Uplands Program office at DEP is a small close-knit group — a family.  Mark was with us
for some 10 years.  He was our friend and able co-conspirator.  He would bring little tokens of
friendship back from vacation trips; for example, he brought Drew a Willie Nelson CD entitled
“Old And In The Way” after one trip.  A quart bottle of “Arrogant Bastard” ale showed up after a
trip to California.  Then there were the numerous field trips when things would go particularly
“well” … we’d just sit in the truck and Mark would finally break the silence to say “Okay, word of
this doesn’t leave this truck!”

He was the best and we sorely miss him.



Over one million acres of Florida’s conservation lands have been invaded by alien (non-native,
exotic) plants such as melaleuca, Brazilian pepper, Australian pine, and climbing ferns.  However,
invasive alien plants respect no boundaries and millions of acres of private land are also affected.
This ongoing alien invasion has degraded and diminished what remains of Florida’s natural areas,
affected agricultural production, and reduced outdoor recreation and ecotourism.  The Bureau of
Invasive Plant Management (BIPM) is the designated lead agency in Florida responsible for
coordinating and funding the statewide control of invasive aquatic and upland plants in public
waterways and on public conservation lands.  Florida’s aquatic plant management program is one of
the oldest invasive species control programs in the world, with its beginnings dating back to the early
1900s.  With the later addition of the upland invasive plant control program, BIPM oversees the
largest and most successful invasive plant management effort of its kind in the United States.

Upland Invasive Exotic Plant Management Program
The Upland Invasive Exotic Plant Management Program was established in 1997 to address the need
for a statewide coordinated approach to the terrestrial (vs. aquatic) invasive exotic plant problem.
The “Upland Weed” Program incorporates place-based management concepts, bringing together
regionally diverse interests to develop flexible, innovative strategies to address weed management
issues at the local level.  The Upland Weed section of the bureau funds individual exotic plant
removal projects on public conservation lands statewide.  Projects are considered for funding based
upon recommendations from eleven Regional Invasive Plant Working Groups.

The mission of the Upland Weed Program is to achieve maintenance control of invasive exotic plants
like Australian pine (Casuarina spp.), melaleuca (Melaleuca quinquenervia), Brazilian pepper
(Schinus terebinthifolius), and Old World climbing fern (Lygodium microphyllum) on public
conservation lands.  These and over one hundred other alien plants have invaded at least 1.5 million
acres of Florida’s 10 million acres of public conservation lands, affecting an ecotourism economy
valued at $8 billion annually.  Once invasive plants become established in native habitats, eradication
is difficult, if not impossible, to achieve; therefore, continuous maintenance of invasive non-native
plants is needed to sustain wildlife habitat and recreational opportunities while preserving native
plant communities on public conservation lands.

Upland invasive weeds infested approximately 15% of public conservation lands statewide in 2004
and are currently under maintenance control on 212,000 acres.  BIPM expended approximately $6.7
million controlling 105,129 acres of upland weeds on 129 publicly managed areas during FY 2004.
Public land managers are responsible for maintenance control of areas initially treated through state
funding.  BIPM provided herbicide to assist land managers with maintenance control at a cost of
$224,257 for FY 2004.

Executive Summary
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Florida’s Upland Invasive Exotic Plant Management Program

With its subtropical climate, an island-like topography, and the pressures of a rapidly expanding
human population, Florida is especially vulnerable to invasion by non-native (introduced, exotic,
alien) species.  Florida is listed along with Hawai'i, California, and Louisiana as one of the states
with the highest number of non-native species, both plants and animals.  The South Florida region
alone is home to more introduced plants than any other region within other states.  Thirty years ago, a
Smithsonian publication described tropical Florida as a “biological cesspool of introduced life.”

While South Florida has been hardest hit by this invasion of alien species, the problem is statewide in
scope.  Compounding the problems caused by this ongoing invasion is a lack of awareness by
citizens and tourists alike about the invasiveness of non-native species introduced into the Florida
environment.  Florida covers 36 million surface acres, with over 10 million acres in public ownership
owned and managed for natural resource protection.  Invasive exotic plants have invaded
approximately fifteen percent of these public conservation lands, affecting an ecotourism economy
valued at nearly $8 billion annually.

When our state was first named La Florida, its profusely blooming foliage was composed of a
panoply of colorful native plants.  Today, exotic species comprise roughly one-third of Florida's plant
life.  Many of these newer botanical residents support the economically important agricultural and
horticultural industries; however, there are always a few bad apples in any barrel (tropical soda apple,
for one).  An estimated ten percent of the thousands of non-native plants in Florida are invasive, that
is plants that pose a threat to natural systems.  Invasive exotic plant species, lacking control by their
native diseases and predators, spread explosively and outcompete and replace vital native species on
public and private land.  The resulting infestations diminish wildlife habitat, decrease recreational
resources, and negatively affect the natural health and economy of the state.

Some invaders change the composition, structure, and/or processes of native plant and animal
communities.  Most easily observed are the obvious examples of displacement: the invader forms a
dense one-species stand (monoculture) where once there was a rich assembly of native species,
resulting in a loss of biodiversity.  A number of populations of Florida’s rarest plants have been lost
in this fashion.  Other invaders modify habitat processes, for example, by changing the natural flow
or percolation of water or by increasing the chance of fires in habitats not adapted to fire.  Once
invasive plants become established in native habitats, eradication is difficult, if not impossible, to
achieve; therefore, continuous maintenance of invasive exotic plants is needed to sustain wildlife
habitat and recreational opportunities while preserving native plant communities on public
conservation lands.

The 1997 Legislature charged the Bureau of Invasive Plant Management with the task of creating a
program to bring invasive exotic upland plant species under maintenance control.  A maintenance
control program, as defined in §369.22, F.S., is “a method for the control of exotic plants in which
control techniques are utilized in a coordinated manner on a continuous basis in order to maintain the
plant population at the lowest feasible level.”

Introduction
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Florida lies in three climatic zones, tropical, sub-tropical, and temperate, and thus possesses a wide
array of natural communities. Unfortunately, invasive exotic plants have found their way into every
natural habitat from coastal beach dunes (above left) to interior pine flatwoods (below left).
Fortunately, the Upland Invasive Plant Management Program possesses the ability to control invaders
wherever they are found (above and below right).
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The Upland Invasive Exotic Plant Management (Upland Weeds) Program was established within the
bureau in 1997.  To implement its statewide cooperative strategy, the Upland Weeds program formed
Regional Invasive Plant Working Groups (working groups) comprised of federal, state and local
government agencies, non-governmental organizations (NGOs), and other interested stakeholders, in
11 areas of the state and encompassing all of Florida's 67 counties.  The Upland Weeds Program
funds individual invasive exotic plant control projects on public conservation lands throughout the
state, based upon the recommendations from the working groups.  The Upland Weeds Program melds
these regional priorities into an integrated process that provides the needed support infrastructure
(e.g., control method development, research results, public education, technology transfer, policy,
oversight, and funding) to conduct an efficient and cost-effective statewide control program.

Funding for the Upland Invasive Exotic Plant Management Program is provided through the Invasive
Plant Management Trust Fund as set forth in Section 369.252(4), Florida Statutes, which reads: “Use
funds in the Invasive Plant Control Trust Fund as authorized by the Legislature for carrying out
activities under this section on public lands.  Twenty percent of the amount credited to the Invasive
Plant Control Trust Fund pursuant to §201.15(6) shall be used for the purpose of controlling
nonnative, upland, invasive plant species on public lands.”  The trust fund provided nearly $7 million
to fund upland weed control projects for Fiscal Year 2004.

As addressed in the DEP 2000-2005 Agency Strategic Plan, the long-term program goal is to reduce
infestations of upland invasive exotic plants on public lands by twenty-five percent by 2010, based
on estimated 1995 levels of 1.5 million acres.  The 2001 Upland Invasive Exotic Plant Management
Program Strategic Plan sets forth specific strategies to implement the program’s long-term goal.
These strategies include:
♦ Implement an integrated control program that uses chemical, mechanical, and biological control
technologies.  Modify implementation procedures as appropriate to specific public lands to assure the
greatest protection for natural systems;
♦ Improve the general public’s awareness, sensitivity, and responsiveness to the values of natural
systems and the threat of loss of biological diversity from invasive plants, by developing and
promoting a comprehensive educational program;
♦ Inventory and map the distribution of invasive exotic plant species through use of a Geographic
Information System database by the year 2010; and,
♦ Research the introduction and use of appropriate biological control agents and provide procedures
and facilities for their cultivation, dissemination, and evaluation including monitoring and field
assessments by the year 2010.

Melaleuca and Brazilian pepper are two well known weeds in Florida, once covering more than one
million acres of public conservation lands.  The Florida Exotic Pest Plant Council (FLEPPC) lists 67
exotic plants found on public conservation lands as Category I pest plants and another 60 species as
Category II.  FLEPPC Category I species are those known to have damaged natural areas, while
Category II species are not yet implicated in direct damage to ecosystems.  Often, there may be a long
lag time (years or decades) before an exotic species shows its true colors.  Plants like Old World
climbing fern (Lygodium microphyllum) and air-potato (Dioscorea bulbifera) have expanded their
range in recent years.  Like melaleuca in the mid-1990s, these and other plants are on the verge of
overwhelming parks and forests across the state.
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Nearly $30 million have been spent bringing 213,000 acres of upland weeds under maintenance
control since the inception of the Upland Weeds Program.  In that time, the program has assisted
public land managers on 310 federal, state, and county managed areas located in 51 different counties
by funding 534 invasive plant control operations treating 90 recognized weed species.  The Uplands
Program cooperated on projects with 5 federal, 5 state, 3 regional land managing agencies, 23
counties, 17 cities, and one community college.  Another 110 projects are expected to be funded
during FY 2005.  Public land managers are responsible for the continued maintenance control of
areas originally treated with bureau funding.  The bureau has further assisted land managers by
providing herbicide for maintenance control, at a cost of over $2 million since beginning this service
in FY 2001.

The Upland Weeds Program has clearly met the need for a comprehensive plan that incorporates
broad and consistent strategies, reduces agency inconsistencies, and takes into account differing
agency mandates to achieve the goal of controlling invasive plant species in Florida.  The program is
not only applicable to and coordinated with state and federal efforts to manage invasive species, but
has also been used as a model for other states and countries in developing their invasive species
management plans.

Florida’s Ten “Most Unwanted” 
Invasive Exotic Plants for 2004 

 
Plant Treated 

Acres Controlled 
in 2004 

% of Total 
Project Acres 

Melaleuca quinquenervia 66,428 62.1 
Brazilian pepper 20,218 18.9 
Lygodium microphyllum 3,973 3.7 
Caesar’s weed 1,295 1.2 
tropical soda apple 1,283 1.2 
Australian pine 1,074 1.0 
cogon grass 909 0.8 
Lygodium japonicum 578 0.5 
wetland nightshade 472 0.4 
Chinese tallow 381 0.4 

Table 1.  Although the Upland Weeds Program controlled nearly 100 different invasive
species in 2004, based upon total acres treated these 10 were the worst.
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To address the growing threat
of Old World climbing fern the
Bureau of Invasive Plant
Management began in FY 2005
an additional service to public
conservation land managers
throughout the state.  The
Bureau provides a contractor to
visit individual conservation
lands to provide control of
small (up to ten acres) incipient
populations of Lygodium
species.  This effort targets
populations too large for in-

Old World climbing fern
(Lygodium microphyllum) is an
aggressive invader of moist
habitats in southern Florida.
This rapidly spreading fern
invades undisturbed natural
areas and often completely
covers native vegetation by
forming a dense canopy.  The
fern, first found established in
Martin County in 1965, now
infests more than 200,000 acres
in southern Florida.  Although
primarily a threat to public
conservation areas, Old World
climbing fern infests residential
landscapes, horticultural
nurseries, tree plantations, and
other managed lands near
infested natural areas.  The
fern’s ability to grow up and
over trees and shrubs and then
form a dense canopy allows it
to smother entire plant
communities, thus reducing
native plant diversity.  Old
World climbing fern can grow
in bald cypress stands, pine
flatwoods, wet prairies,
mangrove swamps, and
Everglades tree islands. Some
Everglades tree islands are so
completely blanketed by the
fern that it is impossible to see
trees and other vegetation
beneath the fern canopy.  The
fern poses management
problems for both wildfires and
prescribed burns because it can
serve as a “fire ladder” that
carries fire into the tree canopy,
killing native trees.  Scientists
estimate that, left unchecked,
Old World climbing fern could
infest more than 2 million acres
in southern Florida by 2014.

Old World Climbing Fern - New World Menace

Old World climbing fern at Corbett Wildlife Management Area.

house control efforts but too
small to compete at the regional
working group level.  The
Lygodium Strike Team is
comprised of experienced weed
control specialists under
contract with the Bureau.
Contractors conduct either
foliar applications or “poodle-
cuts” (cut vines 4-5 feet up
from the ground and apply
herbicide to the rooted portion
of the plant).
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The Bureau has a “Weed Alert” for Old World climbing fern available at http://www.dep.state.fl.us/
lands/invaspec/2ndlevpgs/pdfs/Lygodium%20microphyllum.pdf, or in print by request.

Bluefield Natural Area in St. Lucie County had a significant climbing fern problem (above).  After
treatment by Bureau contractors (below), the problem became a little more manageable. (See also the
project report in the Treasure Coast Working Group section.)



7

Herbicides, biological controls, manual (hand-pulling), mechanical, and physical controls are used
separately or in combination to slow the spread of invasive plants.  Herbicides are pesticides
designed to kill plants.  They are a vital component of most control programs and are used
extensively for invasive exotic plant management in Florida.  Herbicides are target-specific and are
much safer in use than pesticides intended for insects or other animals.  Herbicide application
methods include:
     Foliar.  Herbicide is applied to the plant with aerial or ground based
equipment.  Foliar applications can be either directed or broadcast.  Broadcast
applications are used when damage to non-target vegetation is a minimal
concern or when a selective herbicide is used.  A newer method is “lacing,” a
low-volume selective foliar application in which only the leaves of the target
vegetation are treated.
     Basal (or “basal bark”).  Herbicide is applied directly to the bark around
the circumference of the tree up to fifteen inches above the ground.  The
herbicide is absorbed through the bark.
     Frill, or girdle (or “hack-and-squirt”).  Cuts are made into the cambium
around the circumference of the tree.  Herbicide is then applied to each cut.
     Cut stump.  After cutting and removing large trees or brush, herbicide is
sprayed or painted onto the cut surface.  The herbicide is usually concentrated
on the cambium layer on large stumps.

Mechanical removal involves the use of a bulldozer, Brontosaurus mower,
Hydroaxe, or other specialized logging equipment to remove woody plants.
Intense follow up with other control methods is essential after the use of heavy
equipment because disturbance of the soil creates favorable conditions for
regrowth from seeds and root fragments, and re-colonization by other invasive
non-native plants.  Mechanical removal may not be appropriate in natural areas
because of disturbance to soils and non-target vegetation.  However, it is the
only effective way to quickly remove dense monocultures of species such as
Brazilian pepper and Australian pine.

Many plants are prevented from becoming serious weeds in their native range
by a complex assortment of diseases, insects, and other herbivorous organisms.
When a plant is brought into a new environment with favorable growing
conditions, the absence of these regulating species may allow non-native plants
to become serious weeds.  “Classical” biological control seeks to locate insects
from a plant’s native range and import host-specific species to attack and
control the plant in regions where it has become a weed.  This approach has a
proven safety record and has been effective in controlling a number of weeds
around the world.

Prescribed burning and water level manipulation are cultural practices that are used in management
of pastures, rangeland, and commercial forests, and, in some situations, may be appropriate for
vegetation management on natural areas.  Some species, such as melaleuca and cogon grass, respond
positively to fire, so prescribed burning, if used, must be coupled with another control method.

Invasive Plant Control Methods

girdle treatment

Brontosaurus mower

basal bark application

melaleuca weevil



The Regional Invasive Plant Working Group brings together stakeholders in a geographic area for the
purpose of combining expertise, energy, and resources to deal with common weed problems.  The
Bureau relies on the expertise within each working group to set regional control priorities based upon
severity and potential threat to existing public conservation lands.  This is accomplished by the
working group reviewing and ranking control project proposals.  The eleven working groups are
made up of over 500 members representing federal, state, and local government public conservation
land managers, non-governmental organizations, and private landowners across the state.  Program
liaisons have been designated for each working group to facilitate proposal review and coordination
with the state program staff.

The following project reports are arranged alphabetically by working group, then by county.  Each
report references the PCL (public conservation land) where the work occurred, a file number, the size
of the project area, and total Bureau funds expended. When additional funds were provided this is
noted in the body of the report.  Most projects are solely funded by the Bureau.  Descriptive
information for each project was current as of the date of submission by the land manager to a
working group.  Control data are derived from daily progress reports submitted by the contractor
performing the work.  The control method(s) is agreed upon by the site manager, contractor, and
program staff before work begins.

Each project description also contains a table indicating the plants treated, control method(s), and
herbicide(s) used.  In this table, “herbicide” indicates the brand name of the chemical used.
Contractors use various mixtures, depending upon factors such as site/soil conditions, plant densities,
proximity to water bodies, or personal experience.  When two herbicides are mixed this is indicated
with a “+” sign; e.g., “Rodeo+Escort.”  When two different mixes are used to control the same plant
on a project, for example Garlon 4 is used in one area and Roundup is used in another, this is
indicated with a “/” sign; e.g., “Roundup/Garlon 4.”  There is no one “right” mix for any plant under
all conditions.  Mention of any brand name does not denote a recommendation for that product.

Invasive Plant Control Projects
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Florida Keys Regional Working Group

The Florida Keys Regional Working Group liaison is Mr. Chris Bergh, The Nature Conservancy, P.O.
Box 420237, Summerland Key, Florida, 33042, phone: 305-745-8402, fax: 305-745-8399, e-mail:
cbergh@tnc.org.  Projects completed in the Keys involved partnerships with local, state, and federal
conservation agencies, as well as the U.S. Navy, and non-profit conservation groups.

MONROE COUNTY
(part)
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Florida Keys Wildlife and Environmental Area

County: Monroe
PCL Size: 1,809 acres
Project ID: FK-034 55.0 acres $$5,985.00
Project ID: FK-039 07.6 acres $58,000.00
Project ID: FK-041 40.0 acres $18,143.43

Site Manager: Florida Fish and Wildlife Conservation Commission
Randy Grau
P.O. Box 430541, Big Pine Key, Florida 33043
Phone: 305-872-0022
E-mail: graur@fwc.state.fl.us

The Dove Creek Hammocks unit of the Florida Keys WEA is located at the southern end of
Key Largo.  The Blue Water Borrow Pit parcel comprises approximately 47.3 acres within
Dove Creek Hammocks.  This parcel contains approximately 5 acres of hardwood hammock,
16 acres of mangrove forest, 1 acre of saltmarsh/buttonwood, 19 acres of open water, and 6
acres of disturbed area.  Some of the disturbed areas have been restored to saltmarsh and
mangrove habitat.  Portions of this site were heavily infested with lead tree.  Other exotics
found on the site included latherleaf, Brazilian pepper, Australian pine, seaside mahoe, um-
brella tree, beach naupaka, and other ornamental species.  A majority of the exotics were
found east of the borrow pit, where approximately 4 acres were heavily infested.

The Lake San Pedro Hammocks unit on Key Largo harbors rare and endemic species of
plants and animals.  The project site was a recent addition purchased from the Monroe
County Land Authority.  The site consists of 6.3 acres of tropical hardwood hammock, 0.5
acres of buttonwood/salt marsh association, and 0.8 acres disturbed area.  Brazilian pepper,
Australian pine, seaside mahoe, lead tree, and other ornamental species infested the site.

Target Plants Common Name FLEPPC Rank Treatment Herbicide
Albizia lebbeck woman’s tongue Category I basal/girdle Garlon 4+Stalker
Casuarina equisetifolia Australian pine Category I basal/girdle Garlon 4+Stalker
Colubrina asiatica latherleaf Category I basal Garlon 4+Stalker
Macfadyena unguis-cati cat’s claw vine Category I girdle Garlon 4+Stalker
Schefflera actinophylla schefflera Category I basal/girdle Garlon 4+Stalker
Schinus terebinthifolius Brazilian pepper Category I cut stump Garlon 3A
Schinus terebinthifolius Brazilian pepper Category I basal/girdle Garlon 4+Stalker
Thespesia populnea seaside mahoe Category I girdle Garlon 4+Stalker
Tradescantia spathacea oyster plant Category I basal Garlon 4
Leucaena leucocephala lead tree Category II basal Garlon 4
Sansevieria hyacinthoides bowstring hemp Category II foliar Roundup+2,4-D
Oeceoclades maculata ground orchid n/a hand pull n/a
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Florida Keys Wildlife and Environmental Area
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Florida Keys Wildlife and Environmental Area

Australian pines don’t make good neighbors.

Invasive exotic plants are often found along the edges of
conservation land, an area more prone to disturbance.

When working in residential areas, contactors arerequired to
inform neighbors about the control operation, to avoid a
different sort of disturbance.
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Dagny Johnson Key Largo Hammocks Botanical State Park

County: Monroe
PCL Size: 2,415 acres
Project ID: FK-040 10 acres $46,000

Project Manager: Florida Park Service (DEP)
James G. Duquesnel, Park Biologist
P. O. Box 487, Key Largo, Florida 33037
Phone: 305-451-1202, Fax: 305-853-3555
E-mail: james.g.duquesnel@dep.state.fl.us

Public conservation lands comprise a significant amount of Key Largo.  The native vegetation of Key
Largo derives primarily from West Indian and Caribbean origin.  This project included two adjacent
sites, both part of an acquisition known as Ocean Forest Estates.  The larger tract contained Burma
reed, Australian pine, Brazilian pepper, and latherleaf along a filled shoreline on the east side of Key
Largo.  A few minor populations or individuals of incidental invasive species such as night-blooming
cereus and Norfolk island pine also occurred.  Immediately offshore of the first site is a dredge spoil
island where contractors last year removed an infestation of Australian pine and Burma reed, but left
behind several pockets of Brazilian pepper.  The removal of these trees completed the preliminary
vegetative work on this island.

Target Plants Common Name FLEPPC Rank Treatment Herbicide
Casuarina equisetifolia Australian pine Category I cut stump Garlon 3A
Casuarina equisetifolia Australian pine Category I mechanical n/a
Colubrina asiatica latherleaf Category I cut stump Garlon 3A
Eugenia uniflora Surinam cherry Category I mechanical n/a
Neyraudia reynaudiana Burma reed Category I foliar Roundup
Schinus terebinthifolius Brazilian pepper Category I mechanical n/a
Flacourtia indica governor’s plum Category II mechanical n/a
Leucaena leucocephala lead tree Category II cut stump Garlon 4
Ptychosperma elegans solitaire palm Category II mechanical n/a
Araucaria heterophylla Norfolk Island pine n/a mechanical n/a
Cocas nucifera coconut palm n/a mechanical n/a
Hylocereus undatus night-blooming cereus n/a hand pull n/a
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John D. Pennekamp Coral Reef State Park

County: Monroe
PCL Size: 2,350 acres
Project ID: FK-042 5.8 acres $36,648.34

Project Manager: Florida Park Service (DEP)
James G. Duquesnel, Park Biologist
P. O. Box 487, Key Largo, Florida 33037
Phone: 305-451-1202, Fax: 305-853-3555
E-mail: james.g.duquesnel@dep.state.fl.us

The native vegetation of Key Largo derives primarily from West Indian and Caribbean origin.  The
state purchased the park largely to provide habitat for migratory birds, including the state-listed
white-crowned pigeon, and to protect nearby marine communities from shoreline development.  The
park also holds a large number of state-listed plants, especially the endangered Keys’ Indigo
(Indigofera keyensis) and wild cotton (Gossypium hirsutum).  The project area comprised three park
sites, referred to as Key Largo Narrows, Madiera Village, and Dynamite Docks.

Target Plants Common Name FLEPPC Rank Treatment Herbicide
Albizia lebbeck woman’s tongue Category I cut stump Garlon 4
Colubrina asiatica latherleaf Category I basal Garlon 4
Manilkara zapota sapodilla Category I cut stump Garlon 4
Schinus terebinthifolius Brazilian pepper Category I basal Garlon 4
Hibiscus tiliaceus mahoe Category II cut stump Garlon 4
Leucaena leucocephala lead tree Category II basal Garlon 4
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Florida Keys Overseas Heritage Trail
County: Monroe
PCL Size: 95.8 acres
Project ID: FK-035 42 acres $90,545

Project Manager: Office of Greenways and Trails (DEP)
Debra Stucki, Trail Manager
#3 La Croix Court, Key Largo Florida 33037
Phone: 305-451-3005, Fax: 305-853-3553
E-mail: debra.stucki@dep.state.fl.us

The project was located entirely within the bounds of the Overseas Heritage Trail portion of the
Florida Department of Transportation’s US Highway 1 right-of-way.  There were two distinct sec-
tions of Trail covered by this project; “Lower” = Mile Marker (MM) 56-71 and “Upper” = MM 92.5-
106.5.  The Trail is located in the Florida Keys portion of Monroe County and includes land within
unincorporated Monroe County, the City of Marathon, and the City of Layton.

Each stretch of trail had different species of concern, but Brazilian pepper, Australian pine, latherleaf,
lead tree, seaside mahoe, and non-native scaevola were the most abundant.  Some stretches of trail
are bridges with no attention required and others have been partially treated by other means.  The
project consisted of treating all EPPC-listed invasive exotic species in the linear 14 and 15 mile
project sub areas.

Target Plants Common Name FLEPPC Rank Treatment Herbicide
Colubrina asiatica latherleaf Category I cut stump Garlon 4
Manilkara zapota sapodilla Category I cut stump Garlon 4
Schinus terebinthifolius Brazilian pepper Category I basal/cut stump Garlon 4
Hibiscus tiliaceus mahoe Category II cut stump Garlon 4
Leucaena leucocephala lead tree Category II basal/cut stump Garlon 4
Sansevieria trifasciata mother-in-laws tongue n/a cut stump Garlon 4
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A good GIS map is useful for planning and conducting any control project.
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National Key Deer Refuge
County: Monroe
PCL Size: 8,649 acres
Project ID: FK-033 003 acres $100,000.00

Project Manager: U.S. Fish and Wildlife Service
William G. Miller
P.O. Box 430510, Big Pine Key, Florida 33042
Phone: 305-872-2239, Fax: 305-872-3675
E-mail: william_g_miller@fws.gov

The National Key Deer Refuge includes habitat critical to survival of the endangered Florida key
deer.  Natural communities within the refuge include tropical hardwood hammock, pine rocklands,
freshwater wetlands, and mangrove swamp.  The refuge is home to a number of rare plants and
animals, five of which are found nowhere else in the world.  The project area consisted of a number
of former subdivision lots located on Big Pine and No Name Keys, and sites on Snipe and Sawyer
Keys, two islands in the backcountry of the Lower Florida Keys.  Rapidly expanding populations of
invasive exotic plant species, primarily Brazilian pepper, Australian pine, latherleaf, and to a much
lesser degree, bowstring hemp infested the project area.

Target Plants Common Name FLEPPC Rank Treatment Herbicide
Schinus terebinthifolius Brazilian pepper Category I cut stump Garlon 4

Project ID: FK-036 123 acres $$54,103.75

Project Manager: U.S. Fish and Wildlife Service
Phil Frank
P.O. Box 430510, Big Pine Key, Florida 33042
Phone: 305-872-2239, Fax: 305-872-3675
E-mail: phil_frank@fws.gov

This project consisted of maintenance control treatment of Australian pine, Brazilian pepper, and
other invasives throughout land managed by USFWS on Big Pine, Cudjoe, Little Torch, and West
Contact Keys.  Two plant control technicians funded by BIPM performed the work.  The refuge
provided cost-share funds for herbicide, equipment, and a vehicle, which equaled $10,600 of the total
project cost.  BIPM provided additional herbicide through its Herbicide Bank.

Target Plants Common Name FLEPPC Rank Treatment Herbicide
Casuarina equisetifolia Australian pine Category I basal Garlon 4
Colubrina asiatica latherleaf Category I basal/cut stump Garlon 4
Schinus terebinthifolius Brazilian pepper Category I basal/cut stump Garlon 4
Solanum viarum tropical soda apple Category I basal Garlon 4
Thespesia populnea seaside mahoe Category I basal Garlon 4
Leucaena leucocephala lead tree Category II basal Garlon 4
Terminalia catappa tropical almond Category II basal Garlon 4
Euphorbia tirucalli pencil tree n/a basal Garlon 4
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Lignumvitae Key Botanical State Park

County: Monroe
PCL Size: 10,480 acres
Project ID: FK-032 41 acres $122,808.77

Project Manager: Florida Park Service (DEP)
Pat Wells, Park Manager
P.O. Box 1052, Islamorada, Florida 33036
Phone: 305-664-2540, Fax: 305-853-0713
E-mail: pat.wells@dep.state.fl.us

Two additions to Lignumvitae Key Botanical State Park; the Choate Addition on Upper Matecumbe
Key, and the Klopp Addition on Lower Matecumbe Key, comprised the project area.  Mostly intact
tropical hardwood hammock makes up the interior of the two properties, with the exception of the
western end of the Choate Tract and some patches of hemp interior to the Klopp Tract.  The Choate
Tract encompasses 108 acres of mangrove wetlands and 35 acres of mature hammock.  The Klopp
Tract includes 17.31 acres of mangrove wetland and approximately 5.72 acres of mature hammock.
Tropical hardwood hammock is home to several threatened and endangered species.

Invasive species were located primarily along the U.S. 1 road frontage, the western park boundary,
and the northern transition zone.  This project consisted of two phases, where one contractor
removed the Australian pine, while a second contractor treated the other invasive species.

Target Plants Common Name FLEPPC Rank Treatment Herbicide
Albizia lebbeck woman’s tongue Category I cut stump Rodeo+G4+2,4-D
Casuarina equisetifolia Australian pine Category I cut stump Garlon 3A
Casuarina equisetifolia Australian pine Category I girdle Garlon 4+Stalker
Schinus terebinthifolius Brazilian pepper Category I girdle Garlon 4+Stalker
Thespesia populnea seaside mahoe Category I girdle Garlon 4+Stalker
Leucaena leucocephala lead tree Category II girdle Garlon 4+Stalker
Sansevieria hyacinthoides bowstring hemp Category II girdle Glypro+G3A+2,4-D
Ficus spp. rubber plant n/a girdle Garlon 4+Stalker
Oeceoclades maculata ground orchid n/a hand pull n/a
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Plantation Key Conservation Lands – Keoskie Tract

County: Monroe
PCL Size: 15.1 acres
Project ID: FK-038 5.25 acres $28,905.49

Project Manager: Islamorada, Village of Islands
Zully Williams
P.O. Box 568, Islamorada, Florida 33036
Phone: 305-664-2345, Fax: 305-853-5357
E-mail: zully.williams@islamorada.fl.us

The Keoskie property, a state-owned parcel on Plantation Key, is managed by the City of Islamorada
as a conservation area.  Rockland hammock, a rare natural community, makes up most of the
Keoskie property.  Approximately 10% of the site contained lead tree and Brazilian pepper, although
lead tree was pervasive throughout the property.  Native poisonwood trees on the parcel serve as food
for a variety of species, including the threatened white-crowned pigeon.  This project completed
work begun in the previous fiscal year.

Target Plants Common Name FLEPPC Rank Treatment Herbicide
Schinus terebinthifolius Brazilian pepper Category I basal/cut stump Garlon 4
Sansevieria hyacinthoides bowstring hemp Category II basal/cut stump Garlon 4
Leucaena leucocephala lead tree Category II basal/cut stump Garlon 4
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Crocodile Lakes National Wildlife Refuge

County: Monroe
PCL Size: 6,688 acres
Project ID: FK-043 40 acres $2,503.75

Project Manager: U.S. Fish and Wildlife Service
Steve Klett
P.O. Box 367, Big Pine Key, Florida 33042
E-mail: steve_klett@fws.gov

Crocodile Lakes National Wildlife Refuge was the site of seven projects conducted in 1998, the pilot
year of the Upland Invasive Exotic Plant Control Program.  Natural communities on the Refuge
include tropical hardwood hammock, pine rocklands, freshwater wetlands, and mangrove swamp.
The refuge is home to a number of rare plants and animals, including the Key Largo woodrat, one of
the most endangered wildlife species in south Florida.  BIPM provided only the herbicides for this
project, through its Herbicide Bank.

Target Plants Common Name FLEPPC Rank Treatment Herbicide
Schinus terebinthifolius Brazilian pepper Category I cut stump Garlon 4
Leucaena leucocephala lead tree Category II cut stump Garlon 4
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Curry Hammock State Park

County: Monroe
PCL Size: 665 acres
Project ID: FK-017 31 acres $38,945.07

Project Manager: Florida Park Service (DEP)
Catherine Close, Park Manager
P.O. Box 776, Long Key, Florida 33001
Phone: 305-664-4815, Fax: 305-664-2629
E-mail: catherine.close@dep.state.fl.us

The project sites were Long Point Key and Fat Deer Key, located within Curry Hammock State Park.
Curry Hammock is the largest uninhabited terrestrial parcel between Key Largo and Big Pine Key,
and the most complete remaining example of the natural heritage of the Middle Florida Keys.  Natu-
ral communities in the project area included coastal berm, beach dune, tidal mangrove swamp, and
tropical hammock.  Brazilian pepper, seaside mahoe, and latherleaf were the primary targets for
maintenance control work on the site.

Target Plants Common Name FLEPPC Rank Treatment Herbicide
Schinus terebinthifolius Brazilian pepper Category I basal Garlon 4+Stalker
Casuarina equisetifolia Australian pine Category I basal Garlon 4+Stalker
Colubrina asiatica latherleaf Category I basal Garlon 4+Stalker
Thespesia populnea seaside mahoe Category I basal Garlon 4+Stalker
Leucaena leucocephala lead tree Category II basal Garlon 4+Stalker
Carica papaya papaya n/a basal Garlon 4+Stalker
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Comparison of 2003 (before project) and 2004 (after project) aerials.  Note the lighter 
appearance to the forest canopy (bright green areas) in 2004, which is due to thinning of 
both the canopy and understory through eliminating shoebutton ardisia. 
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Aerial overview of site before work began. 

 

                
 
 

Before: December 23rd, 2003 

 
 
 
After: June 11th, 2004     After: June 11th, 2004 
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Photo Point BP-2. Photo taken September 25, 2003 Photo Point BP-2. Photo taken January 30, 2004 
(Pre-Treatment) (Post-Treatment) 

 
 
 
 
 
 

 

Photo taken of spoil island in narrows of Salt River Photo taken of same spoil island on January 30, 2004 
on September 25, 2003 (Pre-treatment) (Post-treatment) 
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U plands Operations Sum m ary 1997-2004 
A cres Controlled, Cost/A cre, and Cost Range include all contractual control operations. 

O perational data derived only from  projects w here contractors subm itted D aily Progress Reports. 

2003-2004 
 A cres Controlled Cost/Acre Cost Range H ours/Acre G al Product/A cre 

Trees 81,209 $63 $4 - $33,300 4.09 0.31 
V ines 5,080 $200 $23 - $11,856 13.27 0.75 
Shrubs-G rasses 10,884 $79 $9 - $8,352 1.54 0.1 

TOTA LS 96,992 $141 $4 - $33,300 3.75 0.26 
 

2002-2003 
 A cres Controlled Cost/Acre Cost Range H ours/Acre G al Product/A cre 

Trees 16,036 $329 $36 - $19,678 9.20 0.68 
V ines 3,776 $318 $150 - $7,577 21.36 1.60 
Shrubs-G rasses 3,040 $237 $23 - $1,480 21.88 1.55 

TOTA LS 22,852 $315 $23 - $19,678 13.72 1.01 
 

2001-2002 
 A cres Controlled Cost/Acre Cost Range H ours/Acre G al Product/A cre 

Trees 17,521 $350 $93 - $21,667 21.91 0.99 
V ines 1,776 $408 $234 - $12,997 14.40 0.80 
Shrubs-G rasses 3,092 $187 $19 - $3,158 8.39 0.26 

TOTA LS 22,389 $322 $19 - $21,667 17.73 0.80 
 

2000-2001 
 A cres Controlled Cost/Acre Cost Range H ours/Acre G al Product/A cre 

Trees 11,503 $228 $17 - $4,918 4.91 0.30 
V ines 985 $472 $98 - $5,082 7.05 0.16 
Shrubs-G rasses 494 $534 $35 - $1,786 13.98 1.07 

TOTA LS 12,982 $258 $17 - $5,082 5.39 0.31 
 

1999-2000 
 A cres Controlled Cost/Acre Cost Range H ours/Acre G al Product/A cre 
Trees 1,964 $727 $60 - $5,576 18.75 1.14 
V ines  744 $675 $344 - $5,186 13.67 1.15 
Shrubs-G rasses 390 $808 $517 - $2,256 13.81 1.44 

TOTA LS 3,098 $725 $60 - $5,576 16.42 1.19 
 

1998-1999 
 A cres Controlled Cost/Acre Cost Range H ours/Acre G al Product/A cre 
Trees 1,677 $489 $32 - $2,696 18.01 1.03 
V ines 804 $354 $149 - $1,832 15.41 0.42 
Shrubs-G rasses 597 $154 $54 - $730 7.66 0.55 

TOTA LS 3,078 $389 $32 - $2,696 15.32 0.78 
 

1997-1998 
 A cres Controlled Cost/Acre Cost Range H ours/Acre G al Product/A cre 

Trees (only) 1,112 $486 $422 - $1,167 25.25 0.39 
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