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Overview and Background

Invasive species are a leading threat to the biodiversity and integrity
of ecosystems worldwide. 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 these effects. At Chickamauga and Chattanooga
National Military Park (CHCH) there is a history of human influence.
Roads, trails, visitor use, and adjacent land use all affect the park and
introduce and move invasive species into and throughout the park.
The Cumberland Piedmont Inventory and Monitoring Network
(CUPN) assists the park 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
park 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 EDDMapS (Early
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 the 2019 invasive species early detection list.

Table 1. 2019 Invasive species early detection list for Chickamauga
and Chattanooga National Military Park.

Scientific Name

Common Name

Carduus nutans
Cirsium vulgare
Citrus trifoliata
Ficaria verna
Lespedeza bicolor
Lonicera morrowii
Lonicera standishii
Mahonia bealei
Melia azedarach
Securigera varia
Nasturtium officinale
Agrilus planipennis
Geosmithia morbida

Musk thistle

Bull thistle

Trifoliate orange

Lesser celandine
Shrubby lespedeza
Morrow's honeysuckle
Standish's honeysuckle
Leatherleaf mahonia
Chinaberrytree

Crown vetch
Watercress

Emerald ash borer
Thousand cankers disease

EMERALD ASH BORER

|Agrilus planipennis Fairmaire]

UGA 5016058
Problem: A native of Asia.!?* emerald ash borer (EAB)
infests and kills North American ash species (Fraxinus sp.)
including green, white. black and blue ash. Damage is caused
by the larvae, which feed in the cambium between the bark
and wood, producing galleries that eventually girdle and
kill branches and entire trees."*

Identification: Adults are roughly 7.5 to 13.5 nun long (32 to
% in)* with metallic green wing covers (Fig. 1) and a coppery
red or purple abdomen (Fig 2).>* Larvae reach a length of 26
to 32 mm long (1 to 1 % in).' are white to cream-colored and
dorso-ventrally flattened.”

Signs and Symptoms: Iiregular holes excavated by
woodpeckers feeding on pre-pupal larvae (Fig. 3) may be

the first sign of infestation.!? After at least one year of
infestation. D-shaped exit holes (3-4 mum in diam.. ~ in.) in
the outer bark of the branches and trunk (Fig. 4) indicate adult
emergence.'? Adults may be visible from late May through
September.’ but are most common in June and July.** Vertical
bark fissures (Fig. 5). crown dieback (Fig. 6) and epicormic

B Cla 4
UGA 1301042

sprouting and suckering are also prevalent.’?

‘When the bark is removed from infested trees, distinct, larval
funnels or galleries that etch the outer sapwood and phloem
are readily visible on the trunk and branches (Fig. 7).2

Similar Species: Adult EAB
Dbeetles are generally larger and
a brighter green than native
North American species’ of
Agrilus * like the bronze birch
borer? The six-spotted tiger
Dbeetle and caterpillar hunter
are larger in size. are both
predators of other insects. and
are ground dwelling.®

T UGA 2133022

Above (Fig. 8):
six-spotted tiger beetle
Cicindela sexguitata Fabricius
Upper left (Fig. 9):

bronze birch borer

Argrilus amxius Gory

Lower left (Fig. 10):
caterpillar hunter

Calosoma scrutator Fabricius

Figure 1. Field identification card for emerald ash borer (Agrilus planipennis) at Chickamauga and Chattanooga National Military

Park.
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Overview and Background Co_

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.

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 Chickamauga and Chattanooga National
Military Park, 13 non-native species have been found through 2020
that are new to the park’s list, several are considered invasive. Two
are CUPN high-priority invasive species, which means they 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. Several are listed in Georgia’s 2004 (https://
www.gaeppc.org/list/) and/or Tennessee’s 2018 (https://www.tnipc.
org/invasive-plants/) state invasive plants lists.

Results

1. Chocolate vine (Akebia quinata) was found in 2017 on Lookout
Mountain by CUPN vegetation monitoring crews. It is a Category
4 plant in Georgia, it is naturalized but not yet a problem. It is an
emerging threat in Tennessee.

New Non-Native Species Detections
through 2020 at each CUPN Park
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Figure 3. Number of new non-native species detections through
2020 at each CUPN park.

2. Autumn fern (Dryopteris erythrosora) was found in 2019 by a
public citizen on Lookout Mountain (see https://www.inaturalist.
org/observations/35749723). The observation’s image doesn’t
show enough detail to give a confident identification of the
species, so it is possible it may be a native fern. It is not invasive
and is not listed in Georgia or Tennessee.

3. Quihoui privet (Ligustrum quihoui) was found in 2019 at
Chickamauga Battlefield by an NPS botanist conducting
cedar glade monitoring (see https://www.inaturalist.org/
observations/28957894). Although somewhat invasive, it is not
listed in Georgia or Tennessee.

4. Morrow’s honeysuckle (Lonicera morrowii) was first found in
2011 on Lookout Mountain by CUPN vegetation monitoring
crews and at other locations on Lookout Mountain and Signal
Point by public citizens using iNaturalist. It is a CUPN high-
priority invasive species but is not listed in Tennessee or Georgia.

5. Standish’s honeysuckle (Lonicera standishii) was first found in
2016 on Lookout Mountain by CUPN vegetation monitoring
crews and at Chickamauga Battlefield, with several observations
made on iNaturalist. It is a CUPN high-priority invasive species
but is not listed in Tennessee or Georgia.

6. Parrot’s feather (Myriophyllum aquaticum) was found in 2019 by
a public citizen in a pond on Lookout Mountain near Lookout
Creek, (see https://www.inaturalist.org/observations/34407898).
It is an emergent aquatic plant listed as a Category 2 plant in
Georgia, it is a moderate problem in natural areas through
invading native plant communities and displacing native species.
It is also an established threat in Tennessee.

7. Leatherleaf viburnum (Viburnum rhytidophyllum) was found in
2018 and 2019 at Signal Creek and Lookout Mountain by public
citizens, with observations made on iNaturalist. Though tolerant
of deep shade, it is not invasive in the Southeastern United States
and is not listed in Tennessee or Georgia.

SCIENCE, STEWARDSHIP, SOLUTIONS

May 2021


https://www.inaturalist.org/projects/nps-cumberland-piedmont-network-invasive-species
https://www.inaturalist.org/projects/nps-cumberland-piedmont-network-invasive-species
https://www.gaeppc.org/list/
https://www.gaeppc.org/list/
https://www.tnipc.org/invasive-plants/
https://www.tnipc.org/invasive-plants/
https://www.inaturalist.org/observations/35749723
https://www.inaturalist.org/observations/35749723
https://www.inaturalist.org/observations/28957894
https://www.inaturalist.org/observations/28957894
https://www.inaturalist.org/observations/34407898 

8. The red imported fire ant (Solenopsis invicta) was found in
2020 at Moccasin Bend, (see https://www.inaturalist.org/
observations/41404658). It is native to South America but is
found throughout the southern United States, mostly in disturbed
and altered habitats.

Results Continued

9. Musk thistle (Carduus nutans) was found in 2020 at
Chickamauga Battlefield, (see https://www.inaturalist.org/
observations/52317407). It is not listed in Tennessee, but it is a
Category 3 plant in Georgia, meaning it is a minor problem in
Georgia natural areas, or is not yet a problem in Georgia but is in
adjacent states.

10. Common snowdrop (Galanthus nivalis) was found in 2020
on Lookout Mountain (see https://www.inaturalist.org/
observations/38332091). It is a European garden species that has
naturalized in North America from garden plantings but is not
listed in Georgia or Tennessee.

11. Wine raspberry (Rubus phoenicolasius) was found in 2020
on Lookout Mountain (see https://www.inaturalist.org/
observations/50932689). It is listed as a Category 4 plant in
Georgia and an established threat in Tennessee.

12. Ttalian arum (Arum italicum) was found in 2020 on
Lookout  Mountain, (see  https://www.inaturalist.org/
observations/43194956). Although it can be invasive, it is not
listed in Georgia or Tennessee.

13. Himalayan blackberry (Rubus bifrons) was found in
2020 at Orchard Knob (see https://www.inaturalist.org/
observations/44168011). It is a Category 3 plant in Georgia but
not listed in Tennessee. It is native to South America but found
throughout the southern United States, mostly in disturbed and
altered habitats.

Invasive Species Treatments

Chickamauga and Chattanooga National Military Park is a relatively
large park. Limited management resources prevent park staff from
regularly treating invasive species populations, so the park utilizes the
NPS Invasive Plant Management Teams (IPMTs). The IPMTs come
to the park once per year and target invasive plants at Chickamauga
Battlefield and Lookout Mountain. Based on available data from
2014-2019, IPMTs treated the following species at the park:

1. Kudzu (Puereria montana) was treated at Chickamauga Battlefield
in 2014 and at Lookout Mountain in 2015.

2. Chinese privet (Ligustrum sinense) was treated at Lookout
Mountain in 2014 and 2019 and at Chickamauga Battlefield in
2014, 2016, 2017, 2018, and 2019.

NPS IPMT member cutting invasive paulownia tree (Paulownia
tomentosa) near Craven’s House on Lookout Mountain in 2007.
NPS photo.

3. Oriental bittersweet (Celastrus orbiculatus) was treated at
Lookout Mountain in 2015.

4. Bush honeysuckles (Lonicera spp.) were treated at Lookout
Mountain in 2015 and 2019.

5. Chinese yam (Dioscorea polystachya) was treated at Lookout
Mountain in 2015 and 2019.

6. Hemlock wooly adelgid (Adelges tsugae) was treated at Lookout
Mountain in 2016.

7. Japanese honeysuckle (Lonicera japonica) was treated at
Chickamauga Battlefield in 2018.

8. Multiflora rose (Rosa multiflora) was treated at Chickamauga
Battlefield in 2018.

9. Bull thistle (Cirsium vulgare) was treated at Chickamauga
Battlefield in 2018.

10. Heavenly bamboo (Nandina domestica) was treated at
Chickamauga Battlefield in 2018.

11. Trifoliate orange (Citrus trifoliata) was treated at Chickamauga
Battlefield in 2018.

12. English ivy (Hedera helix) was treated at Lookout Mountain in
2019.

13. Tree-of-heaven (Ailanthus altissima) was treated at Lookout
Mountain in 2019.
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Next Steps

« 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.

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

+  Datamonitoring: 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.

o
D\

NPS IPMT member cutting down a tall thicket of trifoliate
orange (Citrus trifoliata) at Chickamauga Battlefield in 2007.
NPS photo.

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.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__CHCH_ISED_2020_Final.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



