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Invasive species are one of the leading threats to the biodiversity and
integrity of ecosystems worldwide. Known ecological impacts of
invasive species include displacement of threatened and endangered
species, altered structure and composition of terrestrial and aquatic
communities, and reduction in overall species diversity. National
parks are not immune from the effects of invasive species. At Fort
Donelson National Battlefield (FODO) there is a long history of
human influence. Roads, trails, visitor use, and adjacent land use all
affect the park and provide means of introducing and moving invasive
species into and throughout the park. The Cumberland Piedmont
Inventory and Monitoring Network (CUPN) assists Fort Donelson
National Battlefield with documenting invasive species through the
implementation of an Invasive Species Early Detection (ISED) plan,
detecting new invasive species populations in the park that are small
and treatable, and disseminating the relevant information to the
park’s managers. If species are in the early stages of establishment, the
costs of eradication are low and ecological damage can be minimized.
When the ISED plan was implemented in 2014, a list of early detection
species was created for the park and distributed to the park and CUPN
staff. A field species identification guide was also created for the
park at that time (Figure 1). From 2016-2019, the network annually
updated the park’s early detection list, utilizing presence and location
information from various sources including EDDMap$S (Early

Overview and Background

Detection Distribution and Mapping Services, https://www.eddmaps.
org), CUPN’s forest vegetation monitoring (https://www.nps.gov/im/
cupn/forest-vegetation.htm), and iNaturalist (https://www.inaturalist.
org). See Table 1 for Fort Donelson National Battlefield’s 2019 invasive
species early detection list.

Table 1. 2019 Invasive species early detection list for Fort Donelson
National Battlefield.

Common Name
Garlic mustard
Hydrilla

Thorny olive

Scientific Name

Alliaria petiolata
Hydrilla verticillata
Elaeagnus pungens
Lonicera maackii Amur honeysuckle

Pyrus calleryana Callery/Bradford pear

Partnership with iNaturalist

In April 2015, the NPS and the California Academy of Sciences entered
into a cooperative agreement that allows the NPS to use iNaturalist as
a valuable information collection tool. iNaturalist is a user-friendly
mobile application that allows anyone to record, photograph, and
share nature observations instantly online. It is a very useful tool
for obtaining information on invasive species detections within the
park. iNaturalist can also assist with species identification through
an algorithm based on images and location information, as well as
allowing users with relevant expertise to identify species.

HYDRILLA
|Hydrilla verticillata (L. f.) Royle |
HYVE3

UGA 5345047

Problem: Native to warmer areas of Asia, hydrilla or wa-
terthyme, was first discovered in the United States in 1960.*
1t is adapted to low light levels and can photosynthesize in
only 1 % of full sunlight, thus growing in deep water.' As
it nears the surface, it forms thick dense mats that block
waterways, restrict water flow, interfere with boating and
swimming, reduce light penetration and habitat for wildlife,
and displace native species.*’

Habit: Submerged aquatic perennial herb,*” erect underwa-
ter and heavily branched near the surface (Fig. 1).%*
Reproduction: Spreads vegetatively from rhizomes or
tubers,” stem fragments, nodes, or enlarged lateral buds
called turions.**’

Leaves: Simple, whorls of 3 to 8 per node; leaf margins
with spine-tipped teeth (Figs. 2 and 3);"* usually 1 to 4

1245

uGasve7or  plant) or dicecious

§ (male and female
i flowers on different
plants);'** Inconspicu-
ous and rarely seen;
female flowers have
three translucent or
whitish petals that float
near the surface;'* male
! flowers are white to
ddish brown, and are
B e s-mﬁ detached and free float-
) ing at maturity."**
Fruits/Seeds: Small'” and inconspicuous; production is of
minor importance and viability is low.*
Habitat: Variety of aquatic habitats with the exception of
swift-flowing water;' it can grow under a wide range of
water chemistry conditions from clear low-nutrient olig-
otrophic lakes to high nutrient-rich eutrophic waters.’
Similar Species: The native Canadian waterweed (Elo-
dea canadensis Michx.)® and westemn waterweed [Eladea
nuttallii (Planch.) H. St. John]® both look very similar to
hydrilla, except that neither species has teeth visible to the
naked eye on the leaf margins.® Both usually have 3 leaves
per node, however this can be variable (Fig. 4).” The non-
native Brazilian waterweed (Egeria densa Planch. )’ also re-
sembles hydrilla and both native waterweeds, but it has 3 to
6 whorled leaves and the minutely toothed leaves are barely

UGA 5399331

small conical bumps

® along underside of
often red midrib;”® stem-
less or sessile.!

tems: to 9 m (~-30 fi);°
= in clear water to 12 m
40 fi).*7

Flowers: Monoecious
(both female and male
flowers on the same
visible without magnification.” It also has much larger and
showier flowers than the other species (Fig. 5).

Figure 1. Field identification card for hydrilla (Hydrilla verticillata) at Fort Donelson National Battlefield.
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Results Continued

In 2018 the network began utilizing iNaturalist to collect data on
non-native plant and animal observations by the public within all
CUPN parks. A “project” containing observations for the network
was created and can be found at https://www.inaturalist.org/projects/
nps-cumberland-piedmont-network-invasive-species (Figure 2). Each
species observation includes observation date, location, image(s),
and other relevant information useful to park managers. Through
this project, the network can download and manage non-native
species observation data for all network parks and review, verify, and
report observations new-to-park species and treatable populations of
established invasive species for each park on an ongoing basis.
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Figure 2. Banner for NPS Cumberland Piedmont Network

Invasive Species iNaturalist project.

New-to-Park Species Found through 2020

Figure 3 lists the number of new non-native species detections through
2020 at each CUPN park. At Fort Donelson National Battlefield, four
non-native species have been found through 2020 that are new to the
park’s list. Two are considered invasive and one is a CUPN high-priority
invasive species, which are highly invasive in CUPN parks, common
across CUPN forest vegetation monitoring plots, and should be
targeted for removal if found in an early detection setting. One is also
listed in Kentucky’s 2013 state list of Exotic Invasive Plants (https://
www.se-eppc.org/ky/KYEPPC 2013list.pdf) and Tennessee’s 2018
state list of Invasive Plants (https://www.tnipc.org/invasive-plants/).

Results

1. Swordfern (Macrothelypteris torresiana) was found in 2016 at the
Fort Heiman Unit by CUPN forest vegetation monitoring crews.
It is not invasive and not listed in Kentucky or Tennessee.

2. Amur honeysuckle (Lonicera maackii;) was found in 2014 at the
Fort Donelson Unit by NPS Invasive Plant Management Teams
(IPMTs). It is a CUPN high-priority invasive species and listed
as a significant threat in Kentucky and an established threat in
Tennessee.

New Non-Native Species Detections
through 2020 at each CUPN Park

N N w
1S} o S

NUMBER OF SPECIES
5 &
©
©

Figure 3. Number of new non-native species detections through
2020 at each CUPN park.

3. Thorny olive (Elaeagnus pungens) was found in 2016 in the Fort
Donelson Unit by NPS IPMT5. It is a CUPN high-priority invasive
species but is not listed in Kentucky or Tennessee.

4. Cherry oleaster (Elaeagnus multifiora; Figure 4) was found
in 2011 in the Fort Donelson Unit by a public citizen and an
observation was uploaded to iNaturalist (see https://www.
inaturalist.org/observations/12424045). It is not invasive and not
listed in Kentucky or Tennessee.

Invasive Species Treatments

Fort Donelson National Battlefield is a small park with limited
management resources. It utilizes the expertise of the NPS Invasive
Plant Management Teams (IPMTs) in treating invasive species
populations. The IPMTs come to the park once per year. Based on
available data from 2014-2019, the following species were treated at
the park:

1. Amur honeysuckle (Lonicera maackii; ) was treated in 2014.
Japanese honeysuckle (Lonicera japonica) was treated in 2014.

Osage-orange (Maclura pomifera) was treated in 2014.

bl S

Chinese privet (Ligustrum sinense) was treated in 2014, 2016,
2017,2018, and 2019.

5. Rose of Sharon (Hibiscus syriacus) was treated in 2016.
6. Beefsteakplant (Perilla frutescens) was treated in 2017.

7. Chinese yam (Dioscorea polystachya) was treated in 2017.
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8. Thorny olive (Elaeagnus pungens) was treated in 2016.

Results Continued

9. Multiflora rose (Rosa multiflora) was treated in 2014, 2016, 2017,

2018, and 2019.

 Invasive Species Early Detection Plan update: the network will
be substantially revising the ISED plan in FY2021, focusing
on utilizing the project in iNaturalist as the main method of
collecting ISED data.

Next Steps

«  Data release: the network will provide the park with ISED data
collected through 2020.

« Data monitoring: the network will ensure data from the
iNaturalist project are routinely reviewed, verified, and provided
to park managers as quickly as possible.

About the Cumberland Piedmont Network

In 1999, the National Park Service initiated a long-term ecological
monitoring program, known as “Vital Signs Monitoring,” to provide
the minimum infrastructure to allow more than 270 national park
system units to identify and implement long-term monitoring of
their highest-priority measurements of resource condition. The
overarching purpose of natural resource monitoring in parks is to
develop scientifically sound information on the current status and
long-term trends in the composition, structure, and function of park
ecosystems, and to determine how well current management practices
are sustaining those ecosystems.

«  The NPS Vital Signs Monitoring Program addresses five goals for
all parks with significant natural resources:

+  Determine the status and trends in selected indicators of the
condition of park ecosystem,

«  Provide early warning of abnormal conditions,

« Provide data to better understand the dynamic nature and
condition of park ecosystems,

« Provide data to meet certain legal and congressional mandates,
and

+ Provide a means of measuring progress towards performance
goals.

The Cumberland Piedmont Inventory and Monitoring Program is
comprised of 14 national park units with diverse cultural and natural
resources distributed across eight states (Alabama, Georgia, Kentucky,
Mississippi, North Carolina, South Carolina, Tennessee, and Virginia)
and six different physiographic regions.

Figure 4. Cherry oleaster (Elaecagnus multiflora) in bloom at
Fort Donelson National Battlefield in March 2011. Photo by
Dwayne Estes from iNaturalist (https://www.inaturalist.org/

observations/12424045).

The objectives for Cumberland Piedmont Network are centered
around monitoring aquatic, cave, and terrestrial ecosystems at these
parks. The network works closely with each park’s natural resource
program to develop and implement long-term monitoring and provide
sound scientific information to park managers.

About the NPS Inventory & Monitoring Division:

https://www.nps.gov/im/index.htm

Data Downloads via the Natural Resource Information Portal:

http://irma.nps.gov

CUPN Home Page:

https://www.nps.gov/im/cupn/index.htm

CUPN Reports & Publications:

https://www.nps.gov/im/cupn/reports-publications.htm

CUPN Invasive Species Early Detection (ISED) Page:

https://www.nps.gov/im/cupn/invasive-species.htm

For more information about ISED contact:
Clare Bledsoe
(270) 758-2133

clare_bledsoe@nps.gov

SCIENCE, STEWARDSHIP, SOLUTIONS

May 2021


https://www.inaturalist.org/observations/12424045
https://www.inaturalist.org/observations/12424045
https://www.nps.gov/im/index.htm
http://irma.nps.gov
https://www.nps.gov/im/cupn/index.htm
https://www.nps.gov/im/cupn/reports-publications.htm 
https://www.nps.gov/im/cupn/invasive-species.htm
mailto:clare_bledsoe%40nps.gov?subject=Invasive%20Species%20Early%20Detection%20Report




Accessibility Report





		Filename: 

		2021_CUPN__FODO_ISED_2020_mh_fieldguide.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 3



		Failed manually: 0



		Skipped: 1



		Passed: 28



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed manually		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



