Shenandoah National Park

Exotic Vegetation Survey Protocol

Introduction
There are over 300 exotic plants present within Shenandoah National Park
. Exotics are species not native to a continent or a particular region within that continent. Many species are notable because of their aggressive nature, displacing native species and impacting whole ecosystems and are thus called “invasives.” The purpose of the exotic vegetation survey project is to enhance our knowledge of current and potential invasive exotic infestations within the Park.

Summary of actions include:


(1) Conduct a systematic survey to gather information on exotic vegetation. The intent will be to focus on accessible areas near developments, along roads, property boundaries, old home sites, and recent stand-replacement events caused by fire, insects, and weather, etc. All such areas are generally prime centers for exotic vegetation invasions.

(2) Ensure that inventory data is accurately gathered in the field and accurately transcribed into a database.

The baseline data and subsequent remeasurements will be used to:

· Determine what exotic species are present
· Determine the general geographic distribution of invading plants
· Determine the rate of exotic vegetative spread
· Estimate the future rate of incursions, and

· Prioritize vegetation control activities.

Systematic Survey
Priority of Impact Area Surveys

Conduct systematic surveys within impact areas in the vicinity of (1) historic developments along Skyline Drive and (2) fire access roads, (3) historical homesites, (4) the Park boundary, and disturbed forest areas.
Field Protocol


(Transect Layout)


(a) Establish 300-meter (m) line/plot transects. Install up to seven plots along the transect. The actual length is dependant upon need; establish transects up to 300-m long or until exotics fade out to warrant ending the transect, whichever is less. The number of transects will be influenced by the intensity of infestation and size of focal area. In general, at developed areas transects should be no closer than 50-m to one another; or along Skyline Drive, fire access roads, and the boundary, one transect per 1/4-mile.



Start the transect at a set location or landmark such as a road, parking lot, building, park boundary. Make sure the start point can be plainly seen and is not buried in vegetation. GPS the location of the starting point.


(b) From this starting point, establish a bearing to follow for the layout of the entire transect. Note this bearing on the Exotic Vegetation Management Site Record. 

(Plot Layout) – 

(c) Create 5.64-m radius (1/100 ha) circular plots along the transect. The first circular plot (which is not at a set distance from the origin) should (in the case of developed areas and roads) encompass an area one-half in the natural setting and one-half in the development or roadside zone. See Figure 1. In the case of park boundary surveying, place the first plot so that the entire plot falls within the Park and does not touch the boundary, trail or road. See Figure 2. The second plot will always be at 50-m from the starting point (not plot-1); with successive plots at 50-m intervals at 100-m, 150-m, ...300-m, etc., from the start point.



Plot rejection criteria. Reject the plot location (and attempt establishment 10-m further along the transect) if the plot location:

(1) Is wholly or partially on a road




(2) Is clearly unsafe




(3) Is on non-forest/non-field such as boulder, cliff or water, etc.




(4) Is wholly or partially outside the Park.

(Note your reasons for plot rejection on the Invasive Vegetation Survey Interplot Comment/Notes sheet.)


(d) Within the plots, identify all target exotics. Use 6-digit species codes for species found within the plots. Record the following information on the Exotic Survey Transect Data Sheet.


--Count/Cover Subplot: Within each plot, create a 1-m x 1-m subplot, the center of which is 2.82-m due north of the plot center. See Figure 1 or 2. Count all stems of exotics found in this subplot and record the counts and estimated percent cover (minimum of 1%) by species. If the count is potentially greater than 100, divide the subplot into ½ or ¼, conduct a count within one portion, and multiply the count to reflect the entire subplot. Partial counts, when used, shall take place in the eastern or southeastern portion of the 1x1 subplot, respectively.



--Forb Layer: Estimate the percent cover of individual species (minimum of 1% for each species). Estimate the total exotic canopy cover for the layer. The total may not be additive.


--Shrub Layer: Estimate the percent cover of individual species (minimum of 1% for each species). Estimate the total exotic canopy cover for the layer. The total may not be additive.


--Tree Layer:




» Identify and count the number and estimate percent cover of exotic trees only in each of the size classes (up to 7.5-cm, 7.6-cm to 15.5-cm, 15.6-cm and greater). The minimum cover shall be 1% for each species. Estimate the total exotic canopy cover for the layer. The total may not necessarily be additive.



» Estimate the total native and exotic canopy cover using the spherical densiometer from the plot center. Average at least two readings taken from opposite viewing directions.


--Note the relative health, vigor, and dominance of exotics in the plot within the COMMENTS section of the on the Exotic Survey Transect Data Sheet.


(e) Note the type, vigor and cover of exotics between the plots, as well as other pertinent issues on the separate Interplot Comments/Notes data sheet.
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Figure 1. Developed area transect and plot diagram for exotic vegetation survey; Shenandoah National Park.
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Figure 2. Boundary area transect and plot diagram for exotic vegetation survey; Shenandoah National Park.

Epicenter Mapping
Mapping: If the crew finds discrete infestations of targeted exotic invasives either in the course of conducting transect surveys or in the vicinity of developments, roads, homesteads or the Park boundary, briefly reconnoiter the area and sketch map the infestation. Use the back of the Exotic Vegetation Management Site Record for mapping. Note control points as available from PATC or USGS maps.
Data: Fill out all information on the front of the above Site Record.

GPS: As available satellites allow, GPS the infestation boundary. If satellite coverage is poor or the area too large to GPS the entire area, gather one GPS reference point either in the center of infestation (epicenter) or at a useful control point near development, road or Park boundary.
Data Error-Checking and Database Entry

Field Sheets Data Check

Prior to moving on to the next plot or a new transect, all entries should be systematically examined for full and correct entries. Take time to examine the sheets prior to leaving an area – corrections become much harder to make away from the site.

Data Entry into Database

Two persons shall do data entry: one calling out the data values for each field, and the other entering the data into the database.
Storing the Field Data Sheets

The Site Record and accompanying sheets should be filed with the exotic vegetation survey files being maintained by the Supervisory Forest Ecologist.

Data sheets

[Where “9” represents a single numeric entry and “999” represents a 3-digit entry, etc.]

[Where “1-a” represent single-digit alpha entry and “3-a” represents a 3-digit entry, etc.]

Exotic Vegetation Management Site Record -- Record information about the transect or infestation location.

· Exotic Plant [6-a]: 6-digit species code. Fill in for specific epicenter mapping. Leave blank for the survey.
· Site/Transect Name [20-a]: create a name no longer than 20 characters. Examples: “Snead Farm Trail FR,” where FR means fire road; or “Ailanthus-999,” where the exotic Ailanthus is part of the title with a 3-digit number.
· Transect number [9--EX--9999]: The first 1-digit number designates the district, where 1=ND; 2=CD; and 3=SD. “EX” designates the exotics survey. The second 4-digit number is a unique consecutive transect/plot number for the district, where the first three digits represent the transect and the fourth represents the plot number. Example: 3EX2001 is South District exotic transect 200, plot 1.

[Number reserves:

  Developments/roads: 001 – 199

  Boundaries: 200 – 399

  Home sites: 400 – 599

  Natural disturbances: 600 – 699]

· Transect bearing [999]: transect azimuth bearing.

· Declination [99.99]: the declination as found on the appropriate published district map.

· Area of Park [20-a]: general area descriptor.

· Size of Site [999.9]: square meters. Leave this blank for the survey. It is used for specific epicenter mapping.

· District [2-a]: ND/CD/SD.

· E/W [1-a]: E=east side; W=west side.

· Elevation [9999]: feet.

· USGS QUAD [15-a]: USGS quadrant sheet name.

· UTM: E:_________N:_________: GPS the starting point.

· Site Status: Active_____ Inactive_____: Leave this blank for the survey. It is used for specific epicenter mapping. Acronym indicating the level of exotic control:



“AA” -- site is ACTIVE and OUT OF CONTROL (predominant cover by exotics);



“AI” -- site is at an INTERMEDIATE STAGE OF CONTROL (few plants found during last inspection);



“II” -- site is UNDER CONTROL (no plants found during last inspection) and needs to be checked annually.
· 1. Directions to Starting Point [memo field]: freely describe how to locate the transect starting point. Include referencing trees or other monuments.

· a. Distance and Azimuth to Site: freely describe the distance in meters and direction in degrees (360 compass points). [This is generally used for epicenter mapping or notation. For the survey, this may be used to describe how to find the transect starting point from some easy-to-spot feature.]

· 2. General Site Comments [memo field]: freely describe any notable site features.

Exotic Survey Transect Data Sheet -- Record information about plot information.

· Site name [20-a]: same as site record sheet.

· Crew [14-a]: crewmembers first & last initials separated by spaces between people.

· Transect number [9--“EX”--9999]: The first 1-digit number designates the district, where 1=ND; 2=CD; and 3=SD. “EX” designates the exotics survey. The second 4-digit number is a unique consecutive transect/plot number for the district, where the first three digits represent the transect and the fourth represents the plot number. Example: 3EX2001 is South District exotic transect 200, plot 1.
[Number reserves:

  Developments/roads: 001 – 199

  Boundaries: 200 – 399

  Home sites: 400 – 599

  Natural disturbances: 600 – 699].
· Date [mm/dd/yyyy]: date of fieldwork.

· Slope % [99]: slope at plot (or average of epicenter) in percent.

· Aspect [4-a]: the direction of downslope, such as NW, NNW, etc., or “Flat.”

· Cover type [4-a]: CONI=conifer; HDWD=hardwood; MIX=mixed conifer & hardwood; COVE=cove hardwood or moist forest site; OPEN=open field, grass, or agricultural field.
· Slope position [2-a]: SU=summit; SH=shoulder, upper slope; BS=back slope, mid-slope; FS=foot slope, lower slope; TS=toe slope, bottom slope; TE=terrace, bench or flat; FP=flood plain, stream bottom.
· Wilderness [1-a]: W=in wilderness (estimating from mapping); blank=not in wilderness.

· Circular plot number [9]: the plot number along transect.

· Distance from origin [999]: in meters. Though the first plot will be of various lengths from the point of origin, plots 2-to-7 will be 50-m, 100-m, 150-m,...300-m.

· 1x1 Meter Subplot:


--Species [6-a]: 6-digit species code.


--Count [999]: the count of each exotic species.


--Cover % [999]: the percent of cover for that species within the plot. Minimum = 1% per species.
· Forb Layer:


--Species [6-a]: 6-digit species code.


--Cover % [999]: the percent of cover for that species within the plot. Minimum = 1% per species.

· Shrub Layer:


--Species [6-a]: 6-digit species code.


--Cover % [999]: the percent of cover for that species within the plot. Minimum = 1% per species.

· Tree Layer:


--Class [9]: refers to diameter at breast height (defined on data sheet).


--Species [6-a]: 6-digit species code.


--Number [99]: number of stems for species & class.


--Cover % [999]: the percent of cover for that species within the size class and plot. Minimum = 1% per species.
· Comments [memo field]: freely describe the plot and any impacting features.

Interplot Comments/Notes -- Record information about conditions between the plots along the transect.

· Site name [20-a]: same as site record sheet.

· Crew [14-a]: crewmember first & last initials separated by spaces between people.

· Transect number [9--“EX”--9999]: same as data sheet.

· Bearing [999]: transect azimuth bearing.

· Between plot numbers [9 - 9]: referring to the area between plots. Example: 1 - 2 or 2 - 3.

· Date [mm/dd/yyyy]: date of fieldwork.

· Comments [memo field]: freely describe the area between plots and any impacting features. Include such things as exotic invasives, forest canopy impacts, unusual or severe terrain characteristics.

SHEN_ExoSurvey_Protocol(2003+).doc; 5/29/2003
USDI-National Park Service
Shenandoah National Park
Exotic Vegetation Management Site Record
EXOTIC PLANT: ____________________________________

SITE/TRANSECT NAME: _______________________
TRANSECT #: ________________
TRANSECT BEARING: __________
DECLINATION: ________
AREA OF PARK: _________________________________

SIZE OF SITE: ________________
DISTRICT: ____________
E/W: __________

ELEVATION: _______________
USGS QUAD: ____________________
UTM: E - ______________  N - _____________
SITE STATUS: ACTIVE ____  INACTIVE ____

1. DIRECTIONS TO STARTING POINT:


a. DISTANCE AND AZIMUTH TO SITE or START POINT:

2. GENERAL SITE COMMENTS:

USDI-National Park Service

Shenandoah National Park

Exotic Survey Transect Data Sheet
Site/transect name: 

Crew: 

Transect number: 





Date: 



Slope %: 

Aspect: 

Cover type: 

Slope position: 

Wilderness:

Circular plot number: 



Distance from origin: 


1m x 1m SUBPLOT
SPECIES

COUNT
COVER %

____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 

____________________________________________________ 
SHRUB LAYER
SPECIES


COVER %

____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
Total exotic mid-canopy cover: __________
COMMENTS:

FORB LAYER
SPECIES


COVER %

____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
Total exotic ground cover: __________

TREE LAYER
CLASS

SPECIES
NUMBER
COVER%

Class 1: up to 7.5cm dbh

Class 2: 7.6cm to 15.5cm dbh

Class 3: 15.6cm dbh and greater

____________________________________________________ 

____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 
____________________________________________________ 

____________________________________________________ 
Total exotic canopy cover only: __________

Total native/exotic canopy cover: __________

USDI-National Park Service

Shenandoah National Park

Interplot Comments/Notes
Site name: 







Crew: 




Transect number: 



Bearing: 


Between plot numbers: 



Date: 


COMMENTS:

Between plot numbers: 



Date: 


COMMENTS:

Between plot numbers: 



Date: 


COMMENTS:

Between plot numbers: 



Date: 


COMMENTS:

Survey/Monitoring Equipment Checklist

_____ Compass (declination set for the appropriate district)

_____ Clinometer

_____ DBH tape

_____ 100-m tape

_____ 30-m tape

_____ 1-m quadrat device

_____ Magnifying glass

_____ Spherical densiometer

_____ GPS unit (is battery charged?)

_____ Field notes holder (aluminum)

_____ Field sheets:


Site Record


Transect Data Sheet


Interplot Comments/Notes


(a few of the above in Rite in the RainR paper)

_____ Plant ID books

_____ Monitoring protocols

_____ Invasive species code sheets

_____ Pencils

_____ Ribbon flagging

_____ 24” rebar & hammer

_____ 

_____ 

_____ 

� NP-Species database, 2003.
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