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1.0

2.0

3.0

Scope and Application

Knowledge of ecosystem health and quality is an important component of successful ecosystem
management. Ecological assessments are increasingly used in support of adaptive ecosystem management
and informed resource management. Rapid ecological assessment is a common technique that is most often
used to objectively assess the biological diversity of a relatively unknown ecological area. However, this
assessment technique can also be used to evaluate ecological characteristics other than diversity.

The purpose of this standard operating procedure (SOP) is to detail a rapid ecological assessment protocol
for evaluation of the health and quality of non-forested terrestrial ecosystems such as shrublands, prairies,
and sparsely vegetated areas. This non-forested terrestrial protocol is one of four protocols originally
drafted at a workshop held in June 2003. When using this SOP, the associated Quality Assurance Project
Plan (QAPP) should be consulted. The QAPP serves as a generic plan for all data collection activities
conducted under the SOPs and offers guidelines for ensuring that data are of sufficient quality and quantity
to support project objectives. Decisions regarding the application of data collected while using this SOP
should consider the precision, accuracy, and other statistical characteristics of these data.

Method Summary

This SOP provides instructions for a rapid ecological assessment of non-forested terrestrial ecosystems,
using fauna surveys, flora surveys, human impacts surveys, and soil sampling of a 300-m x 300-m plot.
Generally, the optimal season for implementing this protocol is during the growing season. Late spring
offers the best opportunity for sampling nesting birds in most temperate locations; however, this will not be
the ideal time to identify all plants. It is most important to sample all sites in a relatively small window
(e.g., mid-May to mid-June, depending on latitude and other climatic factors) to make comparisons across
sites.

The protocol requires a four person field team, and is intended to be completed in four hours. A fauna
expert conducts 10-minute periods of bird and amphibian observation from four different observation points
within the plot, and traverses four transects to look for fauna and fauna signs such as scat. Two of the field
team members, one of which is a flora expert, work as a pair to conduct flora surveys at 30 points and ten
0.5-m x 0.5-m quadrats along a 300-m transect which runs through the center of the plot, and takes four soil
samples along the transect to determine the depth, color, and composition of soil layers. These two then
systematically traverse the entire study plot to develop a complete plant species list for the plot. The fourth
field team member assists the fauna expert with the bird and amphibian point counts, and then
systematically traverses the entire study plot to record and map signs of human impacts and fauna
observations that the fauna expert may miss. Detailed procedures to are provided in Section 7.0.

Definitions
Canopy cover: Cover provided by tree crowns.

DBH: The diameter of a tree at breast height, or 4.5 ft (1.37 m) above the forest floor on the uphill side of
the tree. For the purposes of determining breast height, the forest floor includes the duff layer that may be
present, but does not include unincorporated woody debris that may rise above the ground line. (Source:
USDA FS 1989)

Designated land cover type: The land cover type that is the primary target of the assessment (i.e.,
shrublands, prairies, or sparsely vegetated areas for this SOP).

Disturbance indicator: Disturbance is a natural or human-induced (anthropogenic) environmental change
that affects an ecosystem’s floral, faunal, or microbial communities. Disturbance may include, but is not
limited to: roads, gravel, asphalt, trails, berms, ruts in the soil, eroded areas, evidence of digging, wind
throw mounds, evidence of fire, litter, tires, refrigerators, manure, power lines, human tracks, off-road
vehicle tracks, hydrologic modifications (e.qg., ditches, weirs), evidence of mowing or tree felling, loud
noise, and bright artificial lights.
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4.0

5.0

Generalist: A species that has a broad ecological niche, capable of utilizing a relatively wide variety of
resources.

Habitats of interest: Habitats that add diversity to such non-forested ecosystems as shrubland, prairie, and
sparsely vegetated area complexes (e.g., plantings left from prior human occupation) and/or that are
regionally scarce (e.g., wetlands).

Health/vigor indicators: For the purposes of this SOP, see description of vegetation stress indicators.

Landscape attributes: Landscape attributes include cliffs, water bodies, habitat types, relative height and
distribution of plants having different physiognomy, and other attributes that affect the general appearance
of the landscape.

Reproductive status: The flowering and/or fruiting status of a plant.

Soil probe: A 1% inch hollow pipe about 4 feet long that is cut on a 45-degree angle at one end and used
for sampling soils. It has closely-spaced holes along one side.

Specialist: A species that has a narrow ecological niche, utilizing a relatively limited set of resources.

Sporulation: Spore formation. Spores are small, usually single-celled, reproductive bodies produced
especially by certain bacteria, algae, fungi, and nonflowering plants. They may appear as spots, small sacs,
or on stalks and may become black as the spores ripen on surfaces of leaves that have become colonized by
fungi.

Vegetation stress indicators: Signs of vegetation stress include: leaves that are yellowing, wilting, or
dropping prematurely (for taxonomic groups in which this is uncommon); leaves that are spotted or
“burned,” which may indicate herbicide drift from nearby agricultural fields; herbivory in excess; and
sporulation or other evidence of fungal infection. For this SOP, galls and brooms are not considered to be
signs of vegetation stress because they could represent a normal, healthy condition.

Health and Safety

Health and safety concerns for field workers in the non-forested terrestrial ecosystem include:
e slips, trips, and falls;
¢ thermal conditions such as excessive heat or cold;
e inclement weather, especially lightning;
e biological hazards, such as insects or other taxa that may bite and plants that may contain
substances causing allergic reactions; and
e hunting (depending upon land use designations).

Field workers should wear closed shoes, long pants and long sleeves, but are individually responsible for
selecting footwear, clothing, gloves and outerwear as appropriate to the situation at hand. Field workers
should use insect repellant, as appropriate, and take care to avoid holes and other obstacles that may cause
slips, trips, and falls. Workers should increase attentiveness to potential hazards during pre-dawn activities.
Workers should also determine potential hunting or other human activities that could put them at increased
risk, and take steps (such as wearing orange vests and notifying park rangers or other relevant law
enforcement agencies of their location) to mitigate these risks.

Personnel Qualifications

This protocol requires four personnel who comprise the “field team.” One should be an expert in
identifying plants in non-forested terrestrial habitats, the second should have some bhotanical training, the
third should be an expert in animal identification, and the fourth can either have expertise similar to the
other three or be a relative novice at biological field work. More specific qualification requirements are
detailed below.
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5.2

5.3

6.0
6.1

Fauna Crew Member

This crew member should have familiarity with terrestrial vertebrate and invertebrate field measurement. In
particular:

e Birds: Bird identification skills must be at minimum to genus level, but preferably to species level for
all avian individuals observed.

o Mammals: Identification to genus, and preferably to species, by sight, tracks or scat, with help from a
field guide.

o Butterflies: Identification by sight of particular species of interest based on field guide or short field
sheets.

o Herpetofauna: Identification by sight of common species and of tracks that are obviously reptilian (e.g.
snake tracks). lIdentification of frogs and toads by calls is desirable but not necessary.

Knowledge concerning the use of Global Positioning System (GPS) equipment is also advantageous.

Flora and Soils Crew Members

At least one of the two flora crew members should be an expert with the ability to identify at least 200
species and with training to discriminate unknown flora. The second flora crew member will act as an
assistant, and should be familiar with botanical nomenclature, have knowledge of about 50 common
species, and have training in sampling and recording methods. One of the two crew members should also
have knowledge concerning the use of GPS equipment. (Note: This protocol assumes the flora crew will
be able to identify nearly all plant species in the field, but may occasionally have to collect a transitory
specimen for taxonomic verification.) In addition, one of the two crew members should have basic soils
knowledge, including differentiating horizons (e.g., organic, A, B, E, etc.) and estimating soil composition
(clay, loam, sand).

Human Impacts Crew Member

This crew member should preferably possess a minimal amount of elementary plant diversity knowledge.
He or she could be an entry-level participant or trainee. Knowledge concerning the use of GPS equipment
is also advantageous.

Equipment and Supplies

General Equipment Needed

Three digital cameras (and 128 MB memory card) with zoom and panorama capabilities
Two GPS units and recharger for DC power socket in automobile
Flagging (three colors)

Insect repellant

Sunscreen

Three clipboards

Pens with permanent, waterproof ink (or mechanical pencils)
Permanent ink markers

First aid kit

Three flashlights

Three hand-held compasses

Thermometer

Aerial photos, maps, and driving directions to study sites

Three copies of this SOP

Three accurate watches

Three backpacks to carry equipment.
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6.2

6.3

6.4

7.0

Additional Equipment Needed for Fauna Crew Member

Bird binoculars

Bird, mammal, herpetofauna, spider & insect, and animal scat/tracks field guides

Butterfly identification field sheet

Bird song CD

Frog/toad song CD

CD player with headphones

Fauna reference lists, printed on waterproof paper (commonly available from field equipment
suppliers)

Fauna datasheets (N1 through N3), printed on waterproof paper (commonly available from field
equipment suppliers).

Additional Equipment Needed for Flora and Soils Crew Members

Tree, shrub, forb, and grass field guides

Two measuring tapes (both 50 m)

Walking stick or meter stick

3-sided PVC (or wood) quadrat frame (0.5 m x 0.5 m)

DBH tape (5 m)

Plastic bags (3 to 5 quart size)

Thin tape (for marking plants)

3 metal stakes (for anchoring ends of 300 m tape)

Mallet to drive stakes (if necessary)

Trowel (for plant collection)

Clippers (for plant collection)

Hand lens (with 10 X and 15 X magnification)

Flora reference lists, printed on waterproof paper

Flora datasheets (N3, N4, N6 through N8), printed on waterproof paper.
Soil probe (with wet and dry core tips)

Wooden rod (1.25-inch diameter for extracting soil from the soil probe)
Munsell Chart

Additional Equipment Needed for Human Impacts Crew Member

Spray water bottle

Several 250-ml screw-top jars and labels (for surface water collection)

Measuring tape (5 m)

Shovel

Gloves

Flora and fauna reference lists, printed on waterproof paper (commonly available from field
equipment suppliers)

Invasive species/human impacts datasheets (N5), plus copy of fauna datasheets (N1 through N3),
printed on waterproof paper (commonly available from field equipment suppliers).

Procedure

This protocol requires a field team of four people to evaluate a 300-m x 300-m plot, and is intended to be
completed in approximately four hours. Before formally collecting data in the field, all field team members
should practice the protocol at least once in a convenient shrubland, prairie, or sparsely vegetated habitat to
make sure they are clear on how to collect the data and complete each of the datasheets. One or more of the
team members will perform pre-visit preparations. Subsequently, one team member (the fauna crew) will
conduct the fauna portions of the protocol, with support from one of the flora crew members. A pair of
workers (the flora crew) will conduct the flora portion of the protocol, and the fourth team member (the
human impacts crew) will conduct the human impacts portion of the protocol.



7.1

The first activity conducted at the plot is bird and amphibian data collection, which is performed by the
fauna crew member and the human impacts crew member, and should begin half an hour before sunrise. In
order to create the least amount of disturbance prior to and during this segment of the protocol, the other two
field team members should not enter the plot until bird data collection is complete. Once the bird and
amphibian data collection is complete, the flora survey should begin. All four field team members will then
work simultaneously for the remainder of the four-hour evaluation period.

Pre-visit Preparations

Listed below are the steps that must be completed before the start of the field event.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Obtain aerial photographs and topographic maps of the site and surrounding area. These materials
will familiarize the field team members with the area and provide them with a context for the site.

Determine the pre-assigned four-character site ID number for the study site. The first character of
the site ID number should be “N” for nonforested ecosystem, the second character identifies the
state in which the site is located (i.e., 1 = Ohio, 2 = Michigan, 3 = Indiana, 4 = Illinois, 5 =
Wisconsin, and 6 = Minnesota); and the last two characters should be digits assigned sequentially
from 00 to 99.

It may be necessary to obtain permission or a formal permit to access the study site. Check with
the land owner or manager to determine the need for such permission or permits. The minimal
sample collection envisioned for this protocol will not include vertebrate species and is not
expected to require a scientific collecting permit. This should be verified with fish and wildlife,
and environmental agencies as appropriate.

Determine corner points of the plot, the four bird observation point locations, and approximate
orientation of the 300-m flora transect using aerial photos, topographic maps, and/or Geographic
Information System (GIS) data. The transect should run through the plot’s center and be oriented
along a major environmental gradient. Also, determine the approximate GPS coordinates of the
endpoints of the transect line. By using UTMs as a coordinate system, the corner points and
internal points can be determined from a single starting point (such as one corner), by adding and
subtracting meters from the UTMs of that first point. For example, to add a corner point that is due
north or due east of the starting corner point, add either 300 to the northing coordinate or 300 to
the easting coordinate. For points that are south or west, subtract 300 from the northing or easting.
When finding these points while on the site, walking in the direction of the point while watching
the GPS unit can tell you when you’ve reached the desired point (such as one of the bird
observation points). Once the coordinates on the GPS unit match the predetermined coordinates of
the point, you have arrived.

Create reference lists of local flora and vertebrate fauna species from available databases and
resources. For all species: (1) categorize as native or non-native, (2) include state and Federal
status, and (3) categorize as invasive or non-invasive. Fauna species should also be categorized as
regionally common or rare, and as generalist or specialist.

Useful information sources for determining species status include:
e lllinois Department of Natural Resources:

http://dnr.state.il.us/espb/datelist.htm — state list of threatened and endangered (T&E)
species.

¢ lllinois Natural History Survey:

http://www.inhs.uiuc.edu/cbd/ilspecies/ilsplist.html — list of flora and fauna occurring in
Illinois, including state and federal listing status.

o Indiana Department of Natural Resources:

http://www.in.gov/dnr/fishwild/endangered/e-list.ntm — lists of T&E fauna;
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Step 6.

Step 7.

http://www.in.gov/dnr/naturepr — lists of rare, threatened, or endangered (RTE) species
by county and a list of Indiana’s RTE vascular plants;

http://www.in.gov/dnr/fishwild/endangered/frogs.htm — list of frogs and toads in
Indiana;

http://www.in.gov/dnr/invasivespecies/innatcom03.pdf — lists of characteristic species
found in a variety of community types.

e Michigan Department of Natural Resources:

http://www.michigan.gov/dnr/0,1607,7-153-10370_12142---,00.html — links to T&E
lists and a rare plant reference guide;

http://www.michigan.gov/dnr/0,1607,7-153-10370 12145---,00.html — links to fauna
information;

http://www.michigan.gov/dnr/0,1607,7-153-10370 12146---,00.html — links to flora
information.

e Minnesota Department of Natural Resources:

http://www.dnr.state.mn.us/ets/index.html — Minnesota’s list of endangered, threatened,
and special concern species;

e  Ohio Department of Natural Resources:

http://www.ohiodnr.com/wildlife/resources/default.htm — links to a variety of wildlife
resources, including T&E lists for fauna;

http://www.ohiodnr.com/forestry/Education/ohiotrees/treesindex.htm — list of Ohio’s
tree species.

¢ Wisconsin Department of Natural Resources:

http://www.dnr.state.wi.us/org/land/er/ — includes lists of state and federal T&E species
occurring in Wisconsin, county maps that list known occurrences of T&E species, and a
searchable database of T&E species occurrences in Wisconsin.

e U.S. Fish and Wildlife Service:

www.fws.gov — links to a discussion of the endangered species program and a list of
Federally threatened and endangered species.

Useful sources of information on invasive species include:

e Indiana Department of Natural Resources: http://www.in.gov/dnr/invasivespecies

e Michigan Invasive Plant Council:
http://forestry.msu.edu/mipc

e Minnesota Department of Natural Resources:
http://www.dnr.state.mn.us/exotics/index.html

e Wisconsin Department of Natural Resources:
http://www.dnr.state.wi.us/org/land/er/invasive

e National Park Service, Alien Plant Working Group:
http://www.nps.gov/plants/alien/factmain.htm#pllists

e USDA: http://www.invasive.org

Print reference lists developed in the previous step and field datasheets on waterproof paper
(commonly available from field equipment suppliers).

The more experienced flora crew member should provide training to the human impacts crew
member in invasive plant identification that are likely to occur in the plot. The flora expert
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7.2

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

should also provide training, as necessary, on recognition of evidence of fungal infection in
plants.

Assemble information needed for field crew to efficiently and accurately determine the correct
location of the study plot (e.g, develop driving directions, provide UTM coordinates).

Assemble field equipment and check it against the list in Section 6.0.

Measure standard walking pace of each field team member and adjust to 1 m per pace so that
team members can pace off the longer transects and larger quadrats rather than having to
measure them.

Perform reconnaissance of the study site the preceding afternoon, if possible, to make sure it
can be found in the dark and to select a parking area.

During the site reconnaissance, use the predetermined transect orientation along with
observations in the field to determine the exact location and orientation of the 300-m flora
transect. Diagonally opposite bird/amphibian survey locations will be along this transect line.
Flag the corner of the plot that is in line with the transect and is closest to the parking area
with red flagging. Place additional (differently colored, but not yellow) flags leading from the
parking area to the flagged plot corner if any difficulty in finding this corner in the dark is
anticipated.

Synchronize the watches of all field team members and the time displayed on the digital
cameras to make sure they all show the same time of day.

Data Recording
Data collected in accordance with this SOP should be recorded as described below.

The fauna observation data should be recorded on the fauna datasheets N1 and N2. Use as many
copies of each sheet as necessary to record all fauna observations. Note that all fauna sightings
during the four hour survey period should be recorded, regardless of the activity being performed at
the time of the sighting.

Record flora survey data on the flora datasheets N4 and N6 through N8. Use as many sheets as
necessary to record all required information.

Record human impacts survey data on the invasive species/human impact datasheets N5. Use as
many sheets as necessary to record all required information.

Keep a record of all photos taken on the photo log datasheet N3. Include the time the photo was
taken, the subject of the photo, the direction the photographer was facing while taking the photo, a
description of the location of the photo, and if appropriate, a map identification number and
corresponding datasheet number (e.g., N1). Map identification numbers can be assigned as the
photos are taken, and then recorded on the plot sketches at the approximate location of the subject
of the photo.

Before entering the study plot complete the header information on the datasheets, including
location, site ID number, UTM coordinates, date, and names of investigators.

Do not take time in the field to fill out the species categorization columns (e.g., native or non-
native) of the datasheets until all other field activities are completed. If time permits, these columns
should be completed in the field using the fauna reference lists. Otherwise they can be completed
back in the office.

For some datasheets (e.g., N1), the number of sheets required will vary from plot to plot depending
on numbers of species observed. These sheets should be numbered in the spaces provided at the
tops of the sheets (i.e., Page __ of _ ) by the field crew members. Numbering the pages will help
keep sheets in order and allow verification that all sheets are present and accounted for at the
conclusion of field activities.

C-11



7.3

731

7.3.2
7.3.2.1

e More specific data recording instructions are included in the sections that follow, and on the
datasheets themselves. Table 1 describes each of the datasheets and provides cross-references to
SOP instructions.

Fauna Survey

The first hour of the fauna survey is conducted by the fauna crew member with the assistance of the human
impacts crew member, and is spent making bird and amphibian observations from four points in the study
plot. After this first hour, the flora crew members begin flora surveys, and the fauna crew member and
human impacts member work alone. The fauna crew member spends the next two hours walking four 100-
m transects looking for other fauna and their signs. After the transect surveys are completed, the fauna
crew member should spend any remaining time assisting with the flora survey or the human impacts survey.
Detailed instructions for completing the fauna survey are presented below.

Field Set-up

Step 1. Before arriving at the parking area near the study site coordinates, arrange materials in the car
so that the vehicle can be exited quietly and quickly when it is parked.

Step 2. The human impacts crew member should assist the fauna crew member with Steps 3 through 8
below.

Step 3. Document the corner of the 300-m x 300-m plot closest to the parking area using the GPS

unit. Record coordinates on N1. If a GPS signal cannot be obtained, use topographic features
or other landmarks to document an appropriate location for this corner. Record the GPS
coordinates at the closest location where there is a signal, and note the approximate distance
and direction of the recorded coordinates from the plot corner.

Step 4. Verify or replace the red flagging at this corner.

Step 5. Use the GPS unit to find observation point A by walking in the direction of the point from the
corner until the GPS UTMs match the predetermined UTM coordinates for that point (Figure
1). If a GPS signal cannot be obtained, pace 100 m down one of the established boundaries of
the plot using a compass to continue the established direction of the boundary line. Then turn
90 degrees toward the interior of the plot square and pace another 100 m. At the end of this
100 m, the two field team members should both be at observation point A (Figure 1). Take a
GPS reading to document the location of observation point A and mark this point with
flagging. Record “NS” on the datasheets to indicate that no GPS signal was used to find the

point.
Step 6. Label observation point A on the flagging using a permanent ink marker.
Step 7. Note that, since the observation points should be located 100 m apart and 100 m from the

boundaries of the 300-m x 300-m plot (Figure 1), point A establishes the first corner of the
sampling square.

Field Data Collection
Bird and Amphibian Data Collection from Observation Points

Step 1. The point-count methodology detailed below is based on “extensive point counts”
procedures developed by Ralph et al. (1993).

Step 2. Commence bird and amphibian data collection at observation point A approximately half
an hour before sunrise. Make as little noise and other types of disturbance as possible
before and during the observation period.

Step 3. Use N1 for data recording. Complete the weather conditions section and note the start
time immediately before observations begin.

Step 4. Beginning at observation point A, the fauna crew member should observe birds over a 10-
min observation period, using binoculars, field guides, and the fauna reference lists as
needed. The human impacts crew member should be responsible for data recording.
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Step 5.

Step 6.

Step 7.

Step 8.

Record species that are seen or heard within 50 m of the observation point and the
approximate number of individuals per species. If necessary, the fauna crew member can
verify identification of bird calls after the 10-minute observation period is over using the
bird song CD. Bird species of special interest are listed for each type of habitat in Table
2.

Record general behavior of each observation of a bird species (e.g., singing (S), flying
(F), perched (P), foraging (O)) and the approximate number of individuals if a number of
birds are observed at once. Do not double count individuals that may be moving around
their territory.

During the 10-minute observation periods, frog and toad calls should also be identified to
species if possible, with the help of the CD. Record species and approximate numbers of
individuals for each species.

Record the time at the end of the 10-minute observation period. Record the GPS
coordinates at the observation point.

Repeat Steps 4 through 7 at each of the remaining three observation points, moving
clockwise around the four observation points and pacing 100 m in the appropriate
direction (Figure 1) between each pair of points. Flag and label observation points B, C,
and D. Ideally, two of the observation points should be visited during the half-hour
before sunrise and two should be visited during the half-hour after sunrise.

Fauna Observations from Transects

Step 1.

Step 2.

Step 3.

Step 4.

Conduct observations of fauna (including birds) along four 100 m transect lines (i.e., AB,
BC, CD, and DA anchored by the four observation points as shown in Figure 1)
according to the instructions that follow. Use N2 for recording all fauna observations in
the transects. Identify vertebrate fauna as precisely as feasible, to species level if
possible. Invertebrates should be identified to the taxonomic level indicated on N2.
Count the numbers of individuals observed, or if too numerous to count (e.g., in an ant
colony), estimate numbers as orders of magnitude (e.g., ~10, ~100, ~1000).

Record the time and weather conditions before beginning to walk the transect. Use the
digital camera to take a photo in the direction of the transect. Before takin