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Evaluation Monitoring of Exotic Invasive Species and 
Collaboration of Citizen-Scientists

• Kenneth W. Stolte
Research Ecologist
USDA Forest Service R&D, 
Research Triangle Park, NC  27709
kstolte@fs.fed.us

• Andrew  Brown
Chief CEO
Equinox Environmental Consultation and Design, Inc.  
64 Biltmore Avenue
Asheville, NC  28801
(828) 253-6856 (O)
(828) 674-8954 (C)
andy@equinoxenvironmental.com

• Citizen Environmental Monitors (CEMs)
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Natural Stressors
Heat                                        
Drought                                  
Flooding                 
Insects & Pathogens  
Herbivores                       
Historic Fire Regimes       
Storms        

Exacerbated Natural Stressors
Native Insects and Pathogens                     
Altered Fire Regimes           
Fragmentation                             
Deer Populations

Natural Forces 
Temperature     
Precipitation            
Geology             
Topography              
Gravity                         
Wind                       
Sunlight                       
Biota

New Stressors
Air Pollutants    
Exotic Species 
Climate Change  
Urbanization  

Indicators of Ecological Processes or Continuity

Photosynthesis = Crown Condition (Foliage, Live Crown, Canopy Density

Nutrient Cycling = Crown Condition, Soil Cations and pH, N-fixers

Succession = Regeneration, Mortality, Plant Community Composition & Structure

Secondary Productivity = Animals, Invertebrates, Insects, Fungi

Hydrological Cycling = Water flow (Amount and Timing) and Quality (pH, sediments)

Biogeochemical Cycling = Elemental Cycling and  Distribution Patterns
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Percent Invasive Species
1.475 - 11.482
11.482 - 14.513
14.513 - 17.544
17.544 - 20.632
20.632 - 34.722
No Data

MAIA Boundary
Major Roads
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• Level 1 Survey Areas (areas, streams, rivers, trails, etc.) near Urban Areas 
as likely points of Introductions

– Identify locations where Exotic Species are found
• Use GPS to relocate points where exotic species are found
• Fill out data sheets and collect voucher specimens (pressed and digital photography)

• Level 2
– Determine the extent of Exotic Species intrusions into adjacent Forest 

Ecosystems

• Level 3
– Establish FHM/FIA Fixed Area Monitoring Plots in Areas with and adjacent to 

High Density of Exotic Species in Forests and at Points of Introductions

Exotic Species Monitoring
Levels 1, 2, and 3
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• Locate areas with High Probability of having 
introductions of Exotic Species

• Conduct Level 1 Surveys of Vulnerable Areas
• GPS marks locations where exotic species are 

found
• Data Sheets record information on exotic 

species

Exotic Species Monitoring
Level 1

General Information 
Collection Date: ____________________________ 
Monitoring Team Member Names: _______________________________________________ 
_________________________________________________________________________ 
Time Begin Survey: ______________________ Time End Survey: _____________________ 
Town, County, and State of Survey: _____________________________________________ 
Monitoring Segment (from x to y): _______________________________________________ 
USGS Topographic Quadrangle: ________________________________________________ 

Data Sheet Page #: __________

Notes
(landmarks, 
photos, etc.) 

LongitudeLatitudeWypt. # Diamtr
Lgst

Est. # 
Stems 

Area 
(Sq Ft) 

Species 

A monitoring event may consume a number of data sheets. 
The “General Information” section only needs to be filled out on the first page of a monitoring event. 

When complete with a monitoring event, please copy all data sheets, 
retain a copy for your records, and submit a copy to:

Andy Brown, c/o Equinox, 64 Biltmore Avenue, Asheville, NC 28806. 

SAMAB Invasive Plant Monitoring Data Sheet (Level I)
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Invasive Exotic Plant Occurrences in Hot Springs Project Area 
Volunteer Monitoring 2002 - 2004

A Project of the Southern Appalachian Man and the Biosphere Foundation
Southern Appalachian Environmental Monitoring Program

0

20

40

60

80

100

120

140

160

180

200

Tree o
f H

ea
ve

n

Prin
ce

ss
 Tree

Mim
os

a
Priv

et

Mult
iflo

ra 
Ros

e

Ja
pa

ne
se

 Kno
tw

eed

Ja
pa

ne
se

 H
on

ey
su

ck
le

Orie
nta

l B
itte

rsw
ee

t

Kud
zu

Ja
pa

ne
se

 Stilt
gra

ss

Garl
ic 

Mus
tar

d

Chin
es

e Y
am

Othe
r

Primary Plants of Concern

El
em

en
t O

cc
ur

re
nc

es
 



4

Invasive Exotic Plant Occurrences in the Mount Rogers Project Area; Fall 2002 - Fall 2004
Volunteer Monitoring

A Project of the Southern Appalachian Man and the Biosphere Foundation's
 Southern Appalachian Volunteer Environmental Monitoring Program
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• Identify Extent of Exotic Species Spread

• Use Level 1 Locations to begin Level 2 Surveys

• Use Exotic Species Habitat Summary Information to guide 
formulation of Level 2 Surveys

• Use GIS to identify probable Invasion Routes

• Conduct Level 2 Surveys of Exotics into Forests

• Identify Locations and Extent of Exotic Species into Forests with 
GPS, topo maps, etc.  

Exotic Species Monitoring
Level 2 

(Year 1 of FHM-EM Project)

Forest Reproductive
light water aspect elevation Community shade sun drought salt bare acid moist micronut. wind birds plants people soil roads timing Strategy

Trees
Tree of Heaven Ailanthus altissima
Princess Tree Paulownia tomentosa
Mimosa Albizia julibrissin

Shrubs
Privet Ligustrum sinense/vulgare
Japanese Knotweed Polygonom cuspidatum
Multiflora Rose Rosa multiflora
Japanese Spiraea Spiraea japonica
Thorny Olive Eleagnus pungens
Autumn Olive Aleagnus umbellata
Bush Honeysuckle Lonicera maackii/tatarica/etal

Vines
Oriental Bittersweet Celastrus orbiculata
Japanese Honeysuckle Lonicera japonica
Kudzu Pueraria lobata
Chinese Yam Dioscorea batatas
Winter Creeper Euonymous fortunei

Ground Covers
Garlic Mustard Alliaria petiolata
Japanese Stiltgrass Microstegium vimenium
Spotted Knapweed Centaurea matulosa
Coltsfoot Tussilago farfara
Canadian Thistle Carcisium arvense
Vetch Coronilla varia
Chinese Silvergrass Miscanthus sinensis

Seed DispersalInvasive Exotic Plants Habitat Preferences Tolerances Soils
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Radiation Precipitation Air Pollution
Climate

Site Characterization

Root Ecology
Thinning

Weathering

Deposition/Pollutant
Monitoring

Phenology

Vegetation Plots

GroundwaterDecomposition

Soil Processes

Nutrient
Cycling

Biogeochemical Cycling

FHM Plots

Net Primary
Productivity

Aquatic Biology &
Chemistry

Wetlands
Biology & Chemistry

Landscape Ecology

Faunal Ecology/
Habitat



6

Intensive
Site

Ecosystem 
Monitoring

Research on
Monitoring Techniques

Evaluation 
Monitoring

Detection
Monitoring

(Aerial & Ground Survey)

Phase 3

Phase 2

Phase 1

FIA

FHM • Establish FHM/FIA Fixed-Area Plots in areas with High 
Density of Exotic Species

• Use Stratified-Random Sampling of Exotics by Species or 
Groups of Species

• Establish Long-Term FHM/FIA Monitoring Plots

• Select most-appropriate FHM/FIA Indicators
– Tree Condition, Growth, Regeneration, Mortality
– Understory Vegetation Composition
– Soil Physical and Chemical Characteristics
– Others?

Exotic Species Monitoring
Level 3

(Year 2 of FHM-EM Project)
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Tree Data

•Species & Abundance

•Growth, Mortality 

•Crowns:  structure, foliage

•Damage: location, type, severity

Vegetation plot
•Shrubs, herbs, vines, ferns, grasses, etc.
•Verticle structure of vegetation
•Species type and abundance

Soil Sampling
•C, N, cations, pH
•Physical structure
•Compaction
•Erosion

Lichen Samples
•Species
•Abundance

Seedlings and Saplings

•Species & Abundance

•Vigor
Down Woody Debris

N

KEY
Distance between subplot points: 120 feet 
Distance from subplot center to microplot center: 12.0 feet 
Overall plot footprint ~2.5 ac 
point 2 to point 3 = 150 degrees, 207.8 feet 
point 2 to point 4 = 210 degrees, 207.8 feet 
point 3 to point 4 = 270 degrees, 207.8 feet 

6.8' radius microplot, fuel loadings 

24.0' radius subplot

58.9' radius annular plot

Coarse W oody Debris  transect (24 feet)

Fine Woody Debris transects, 6 and 10 feet

1 

2 

4 3 

30° 

150° 

30° 

FWD:   < .25” & .25” to 0.9” 

FWD:  1” to 2.9” 

CWD  > 3” 

24 ft.  (hd) 

10 ft. (sd) 

6 ft. (sd) 

DWD  transects 

14 ft. 
(sd) sd=slope dist. 

hd=horizontal dist.

20 ft. 
(sd) 

24 ft. 
(sd) 

270° 

30° 

150° 

270° 

30° 

150° 

270° 

30° 

150° 

270° 
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Exotic Species Monitoring
Level 3

(Year 3 of FHM-EM Project)
• Establish FHM/FIA Fixed-Area Plots in areas 

Adjacent to (but not containing) Exotic Species
• Use Stratified-Random Sampling of Adjacent Areas based on 

similar Forest Types, Soils, Understory, Physiography, etc.
• Establish Long-Term FHM/FIA Monitoring Plots

• Select same FHM/FIA Indicators as in Exotic Species Plots
– Tree Condition, Growth, Regeneration, Mortality
– Understory Vegetation Composition
– Soil Physical and Chemical Characteristics
– Others?


