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Introduction

The Indiana Wetland Rapid Assessment Protocol (In-WRAP) provides a
methodology for assessing the quality of wetlands of Indiana. In its current form
(version 2.5), the Protocol has been tailored and tested for use in northern
Indiana but recent modifications are included that adapt INWRAP for southern
Indiana. At this time efforts are underway to develop calibrations that can rate
basic wetlands functions throughout the state. We expect these to be available
in late summer 2005.

In-WRAP uses the National Wetland Inventory (NWI) as an organizing structure
for wetland assessments. The NWI polygons, as depicted on 7.5' maps, serve
as units of assessment. Since there are literally tens of thousands of NWI
polygons in Indiana, the over-riding goal of this Protocol is to maximize
information gathering while minimizing time per assessment. Once a worker is
familiar with the Protocol, we anticipate that the evaluation of any one polygon
should require less than 3 hours. This time allotment includes preliminary
gathering of information from available maps and databases, an on-site visit for
data collection, and final report generation.

In-WRAP has 3 tiers of assessment: Overview, Preliminary Assessment, and
Rapid Indicators (see Appendix A). These document a broad range of
information on the landscape setting and hydrology, plant community, and
potential as animal habitat.

Tier 1: Assessment Overview organizes critical map data and records site
identification, the conditions under which a site visit was conducted, and the
landscape setting. Tier 1 may involve a single NWI polygon or a complex
of adjoining polygons.

Tier 2: Preliminary Assessment examines a single NWI polygon (or its
equivalent) for overall hydrology, soil type, community type, the degree of
disturbance, and "red-flag" indicators. It concludes with an initial rating of

polygon quality.

Tier 3 in the Protocol provides further specific documentation of wetland quality
in terms of hydrological features, health of the wetland plant community, and the
animal habitat potential of the polygon. As one might expect, greater time and
expertise are required to complete Tier 3 compared to Tiers 1 and 2. Some
agencies may find that they only need information acquired through Tiers 1 and
2. For other departments, even the 3-tier Protocol may serve merely as a
preliminary assessment of importance for communication with a broader
audience outside of the department.
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A quick review of the Protocol will reveal that it does not include any direct
observation or sampling of animal populations. Although we experimented with
"rapid" techniques for assessing animal diversity (see Appendix H), none proved
feasible and effective within the short time available for polygon analysis.
Nonetheless, wetland-dependent animal species remain a critical concern in
wetland assessment. Therefore, the Protocol relies upon the approach
effectively utilized and documented by WEThings (Whitlock et al. 1994) which
predicts the potential of a site as animal habitat. WEThings offers a model for
linking particular habitat parameters to specific amphibian, reptile or mammal
species. We recommend the WEThings approach for groups needing more
detailed animal habitat analysis. In-WRAP evaluates the potential as animal
habitat at a simpler, generic level.

Tier 1 Assessment Overview (see Appendix A)

1.1 Site Identification

Data Reference #  99-1

Wetland site name: Tamarack Bog, Lagrange County

Ownership (if known): _Pigeon River State Fish and Wildlife Area

USGS Topographic Quadrangle(s): Mongo, IN.

USGS Watershed map 14-Digit HUC:

Identify each NWI Polygon within the Wetland Site (Polygon specific data)

NWI Polygon |ID Number 597 364 603
Cowardin Classification PFO/SS1C | PFO1C PFO1C
Polygon Size (hectares) 22.4 103.7 8.8

Portion of Protocol field data sheet: jgatywith sample data.
Rationale:

A great deal of information can be acquired about a wetland site from current
government maps and documents. Two readily available maps employed by In-
WRAP are United States Geological Survey 7.5" quadrangle topographic maps
and the National Wetland Inventory (NWI) maps. These familiar and reliable
sources of information can link the assessment to other databases and thus
multiply the usefulness of the assessment process. The topographic maps help
to locate legal boundaries and the landscape setting of the wetland site. The
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NWI maps are available as a series of numbered polygons that serve as
convenient units of analysis. In addition, even before a field visit, the NWI maps
provide base-line information on community type and the areal extent of each
wetland polygon.

Before using NWI maps, some background about them will reveal their utility (as
well as potential shortcomings) as a wetland research tool. The U.S. Fish and
Wildlife Service developed NWI maps during the 1980& and 1990's. Some
states, including Indiana, have digitized versions that allow geographic
information system (GIS) manipulation. The NWI employs a broad classification
of wetland communities (Cowardin et al. 1979) and consistently applies it through
photo-interpretation and follow-up field reconnaissance. In one sense, the
accuracy of the maps at the time of their publication is extremely high. Basically,
if a wetland is mapped, it was there. On the other hand, air photo interpreters
encounter difficulty in perceiving some wetlands when they fall in the 1-hectare
range or less. This is especially true when dealing with drier-end wetlands. As a
result, NWI maps tend to err more by omission rather than by commission (Tiner
1997).

Procedure:

Become familiar with the NWI mapping system. Begin by noting that each NWI
polygon is numbered and labeled as to community type based upon the
Cowardin classification. The wetland polygons are drawn to scale, and thus can
give an estimate of areal extent.

According to the NWI maps for northern Indiana, the most common wetland
community types fall into 2 systems -- palustrine and lacustrine.

Palustrine wetlands are dominated by trees, shrubs, persistent emergent

vegetation, or emergent mosses. They also include wetlands lacking such
vegetation but with all of the following characteristics: (1) area less than 8
hectares; (2) lack of active wave-formed or bedrock shoreline features; (3)
water depth in the deepest part of the basin of less than 2 m at low water.

Indiana palustrine habitats include:

PEM - palustrine with emergent vegetation

PSS - palustrine with scrub shrub vegetation

PFO - palustrine with forested vegetation

PUB - palustrine open water with unconsolidated bottom
PAB - palustrine with aquatic bed

Lacustrine wetlands have the following characteristics: (1) situated in
topographic depressions or dammed river channels; (2) lacking trees,
shrubs, persistent emergents, or emergent mosses with greater than 30
percent areal coverage; and (3) total area exceeds 8 hectare (20 acres).

INWRAP, TERG June 2005 3



Similar wetland and deepwater habitats totaling less than 8 hectares are
described as lacustrine when an active wave-formed or bedrock shoreline
feature makes up all or part of the boundary or when the depth in the
deepest part of the basin exceeds 2 m at low water.

Indiana lacustrine habitats include:
L1UB -lacustrine limnetic with unconsolidated bottom
L2UB -lacustrine littoral with unconsolidated bottom

The community types listed above may have further modifiers that describe
community subclasses and water regime. For example, PFO1C = palustrine
forest with broad-leaved deciduous trees (designated subclass 1) and a water
regime that is seasonally flooded (designated by the letter C). See paper copies
of NWI maps, Cowardin et al. (1979), or Mitsch and Gosselink (1993) for
additional details.

1.2 Site Visit: Step 1

To be completed by the field team at the time of assessment:

Team members: P. Rothrock and K. Stahl

Date assessed: VII/29/1999 Time assessed: 3 p.m.

Weather conditions: hot, sunny

system (e.g. recent heavy rains, an unusually dry season, an especially early spring, etc.)

none

Note any unusual weather events that may have influenced the current conditions within this wetland

Portion of Protocol field data sheet: page 1 with sample data
Rationale:

Documentation of team members and date of assessment are routine in any data
collection activity. More obscure, though, is the need for documenting the time of
day, prevailing weather conditions, and unusual seasonal weather conditions.
These data can be important for understanding variations in conditions when a
site receives multiple visits. Wetlands exhibit a variety of hydrological conditions
and temporal patterns. A shallow water site, visited early in the season, may
seem to have little of interest botanically but can be rich in coastal plain disjunct
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species in autumn. A woodland depression may be rich in amphibians during
spring but can be quiescent through the remainder of the seasons. An unusually
wet summer may make a site difficult to analyze resulting in meaningfully
different results during a follow-up visit in the next year.

Site Setting:

1.3 Wetland Size & 1.4 Connectivity

Animal Habitat Quality Measure 1

Wetland site and
adjoining polygons
totalling 10 hectares
or more

Wetland site with
habitat connection
upstream and
downstream

Wetland site with
habitat connection
upstream OR
downstream with
other wetlands

Other wetland are
nearby (within 0.25
mile) but without
habitat connection

Wetland is small and
isolated

Valuable as animal
habitat

Adds to value as
animal habitat

Adds somewhat to
value as animal
habitat

Neutral quality as
animal habitat

Rationale:

Wetland size and location have important societal implications for flood control
and other hydrological processes. Clearly, the larger the wetland site, the
greater its potential for water storage during high water periods.

In addition to these important societal implications, these same factors of size
and location contribute to a wetland's value as wildlife habitat. As human
development dissected the Indiana landscape, the once continuous forest,
wetland, and prairie habitats were converted into biological islands. Studies of
oceanic islands reveal that a relationship exists between the size of an island and
the number of species of animals it can support. Over time, small islands have
higher rates of species loss and lower rates of invasion by new species than do
large islands (MacArthur and Wilson 1967). The concept of islands is not limited
to parcels of land surrounded by water. Studies have shown that lakes can be
islands surrounded by land, mountain tops can be high-altitude islands
surrounded by low altitude, and remnant vegetation patches can be islands
surrounded by farmland or urban/suburban development (Blake and Karr 1987).

Consequently, evaluation of the connectivity or the size of the wetland site
provides information on the animal habitat quality (Beier and Noss 1998). Many
species of wetland-dependent wildlife live in several local populations. These
local populations are sustained by migrations from the larger metapopulation
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(Gibbs 2000). Polygons adjoining other polygons or connected through
river/stream corridors or consisting of a large area, allow for the migration of local
populations. These connected polygons would be of high value for wildlife
habitat. The relationship between area and number of wildlife species is not a
straight-line relationship. The Blake and Karr (1987) study of midwestern
woodlots indicates that as habitat size increases towards 10 hectares, the
number of species supported increases rapidly. Above that critical size, the
number of species increases more slowly. Consequently, we have adopted 10
hectare as a critical threshold for rating an isolated wetland site as of highest
guality for animal habitat.

At the other end of the size scale, one must be quick to note that even isolated
wetlands less than 0.2 ha in size may still offer important animal habitat
(Semlitsch and Bodie 1998). Thus, in this analysis, we have adopted a
neutral (rather than a negative) animal habitat rating for these small sites.

The location of the wetland on the landscape is also important with respect to its
hydrologic function. Wetlands located up gradient from surface waters can filter
and retain runoff water. These wetlands are extremely important in Indiana
because much of the landscape has been altered significantly by agricultural
practices. Agricultural fields produce runoff laden with sediments and
macronutrients. Riparian wetlands have been shown to act like filters, removing
sediments from the runoff of agricultural fields (Cooper et al. 1987). Wetlands
also act as sinks for excess water that runs off the landscape during heavy
precipitation events. As a result, they slow the flow of water into streams and
rivers and thereby reduce flood peaks downstream. Even if the wetland is not
directly upstream from or connected to surface waters, the wetland could be very
important to the overall hydrology of the local watershed. A local watershed that
has relatively few areas of water storage could benefit from even isolated
depressional wetlands during extreme precipitation events.

Procedure:

Site setting and size can be determined by consulting NWI maps and USGS
topographic maps. If the wetland site and adjoining polygons are less than 10
ha., the position on the landscape, relative to other wetland polygons, must be
determined by the use of maps. The interpretation of the contour lines on these
maps will give clues to the direction of water flow over the landscape. In cases
where local relief is minimal, the determination is difficult. In this situation, field
verification is necessary. If water is present in the wetland, the investigator can
check for areas of inflow into the wetland or outflow from the wetland. This will
aid in the answering the question of connectivity. If standing water is not
present, clues to the direction of the hydrologic flow can be determined from
physical evidence left from previous hydrologic events (water marks, debris,
bent herbaceous cover) (U.S. Corps of Engineers 1987).
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Once the direction of water flow is ascertained, make a field determination of
whether or not the wetland has a habitat connection (i.e., a corridor of natural
vegetation) upstream or downstream or both.

If the wetland is isolated on the landscape, the investigator can determine

whether the distance of the wetland to other wetland polygons is less than 0.25
miles by using the scale provided on maps.

1.5 Adjacent Land Use

Animal Habitat Quality Measure 2

Woodland Agricultural i pasture Agricultural T tilled
z z Resid z Il ndustri
z Z Com z Road/ |
Recreational green space z z
Z

Low or now value as animal

Higher value as animal habitat Of value as animal habitat .
habitat

Rationale:

Many wetland animal species spend some part of their life in upland habitat.
Familiar examples include wood duck, raccoon, beaver, turtles, frogs, and
salamanders (Whitlock 1994; Semlitsch 1998). At the same time, modified
upland landscapes can adversely affect adjacent wetlands through surges of
stormwater run-off. Agricultural fields, unlike natural woodlands, do not have the
roughness and permeability to reduce these surges. Run-off from cultivated
agricultural fields also is rich in both sediments and nutrients. Wetlands with
agricultural fields located right at their edge, for example, are vulnerable to this
runoff. Large, impermeable areas such as parking lots, industrial areas, and
roads provide little habitat for animal species that spend a part of their lifetime
outside of the wetland. These areas also affect the quality and the quantity of the
run-off that enters the wetland. Roads are an example of upland modification
that directly or indirectly affects the health of the wildlife community residing in a
nearby wetland. Roads influence patterns of runoff, sedimentation, as well as
adding toxic elements, organic molecules, and nutrients to a proximal wetland.
Roads also have shown direct negative impacts upon the wildlife populations that
utilize wetlands. Mortality from collisions with vehicles, modification of animal
behavior, increased human use, and fragmentation of continuous natural wetland
systems are consequences of road building. All of these consequences have a
deleterious impact upon wildlife populations (Trombulak and Frissell 2000).

Procedure:

Upland land use / cover can be estimated from either remote sensing data or
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an actual site investigation. If the researcher has access to recent low-level
aerial photos (e.g. 1:400 aerials that are taken for tax purposes in Indiana), the
land use within 50 meters of the wetland can be determined. The percentage
of the upland cover around the wetland is estimated from the linear distance in
which the cover type borders the wetland. For example, if the linear distance
around the wetland is 1000 meters and 500 meters of the wetland is bordered
by an old field, 400 meters is bordered by woodland, and 100 meters is
bordered by agricultural land i the land use / cover would be 50% old field,
40% woodland, and 10% tilled agricultural land.

If low-level aerial photos are not available, the estimations of land use / cover
must be made by field verification. If the wetland is small (< 1 hectare), the
surrounding land use or cover can be determined from just a couple of
observation points located around the wetland. If the wetland is larger, an
estimate should be made only after the entire perimeter of the wetland is
investigated. Driving around the wetland on county section roads can aid in the
determination of the land use or cover around larger wetland sites

Tier 2 Individual NWI Polygon: Preliminary Assessment

2.1 Surface Water Flow

Depressional Floodplain Lacustrine Fringe Riverine (in channel) | Slope
No quality rankings assigned: Site descriptors
Rationale:

The geomorphic setting of the wetland affects the surface water flow into or out
of the wetland. Surface water flow is important because it affects the overall
wetland water budget. The wetland water budget is the change in volume of
water stored in the wetland through time. This budget is dependent upon inputs
from precipitation, surface water, and ground water. The water budget also is
affected by outputs to ground water, surface flow, and evapotranspiration (Mitsch
and Gosselink 1993). The actual measurement of all these parameters was
deemed beyond the scope of a rapid assessment method. While rates and
actual volumes of water moving through the wetland will not be quantified, the
geomorphic setting and the direction of water flow can be determined from a
rapid assessment. The geomorphic setting and the direction of water flow will
affect the standing water depth in the wetland, the hydroperiod, and the type of
plant community present.
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Procedure:

In this section, the investigator is given a choice of five geomorphic settings
(depressional, floodplain, lacustrine fringe, riverine, and slope). The
determination of the geomorphic setting and the resulting water flow can be
made from field observations. Surface water flows into lacustrine and
depressional systems from higher positions in the local topography. The
differentiation between a depressional and lacustrine system is based upon
the area of the polygon. If the polygon area is greater than 8 hectares and
the polygon lacks a woody plant overstory or persistent emergents (<30 %
aerial coverage), the geomorphic setting is lacustrine (Cowardin et al.
1979). A riverine geomorphic setting includes only the area within a channel
of a stream or river. A slope geomorphic setting occurs when ground water
encounters an impervious layer, and the ground water flows laterally and
exits usually on a hill slope. The surface of the ground in this type of
wetland remains saturated throughout the year. If the seeping water is
calcareous, a unique plant community called a fen can occur. A floodplain
geomorphic setting occurs in the topographic valley of a stream or river.
Water additions to these wetlands may only take place during short periods
of over-bank flooding. The investigator must look for evidence from past
flooding events like water marks, mud-stained leaves, debris, bent
herbaceous cover, etc. (U.S. Corps of Engineers 1987).

2.2 Presence of Standing Water

Animal Habitat Quality Measure 3

Deep (> 2 meters) Shallow (< 2 meters) In adjoining polygon None

Adds to value as Neutral quality as
animal habitat animal habitat
Rationale:

Wetlands with at least some areas that are permanently or frequently flooded
provide aquatic habitat for fish, amphibians, and invertebrates (Mitsch and
Gosselink 1993). Those with large areas of permanent or long-term flooding may
support wetland-dependent birds (Adamus 1991).

Procedure:
Based upon field reconnaissance, as well as the NWI and USGS maps,

determine whether standing water is currently present within the polygon or an
adjoining polygon.
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2.3 Apparent Hydroperiod

Permanently Seasonally Saturated Artificially Artificially
flooded flooded flooded drained

Potentially negative human

Descriptors of normal conditions e
modifications

Rationale:

The hydroperiod of a wetland is the length of time that water inundates the site.
Precipitation, topography, and soil permeability determine this duration.
Hydroperiod is a basic habitat descriptor since it strongly affects the structure of
the plant community by influencing germination, survival, and mortality of plant
species. The structure of the plant community, in turn, determines the wildlife
populations that utilize the wetland (Smith and Smith 1998).

Procedure:

The investigator is given the choice of the following hydroperiods: permanently
flooded, seasonally flooded, saturated, artificially flooded, and artificially drained.

Because an In-WRAP assessment is frequently based upon a single site visit,
determining whether the hydroperiod is permanently flooded versus seasonally
flooded can be somewhat difficult. If the site assessment occurs at the end of
the summer season (and no large rainfall events have occurred prior to site
investigation) and the site is covered with water, the site would be designated as
permanently flooded. If the researcher has access to aerial photos that were
taken during another time of the year, this determination would be easier to
make.

Field indicators may also be used to establish whether or not the wetland
polygon was seasonally flooded. Water marks, water-stained leaves, and drift
lines are all indicators of past flooding in the wetland (U.S. Corps of Engineers
1987). Other signs may include recent germination of annual plant species,
stranded floating plants, and an abundance of animal tracks in formerly wet
substrate. These field indicators are especially important for defining the extent of
flooding in a floodplain forest. Water marks occur as stains primarily on woody
vegetation; however, other vertical objects (fence posts or pilings) can exhibit
these thin coatings of organic and mineral matter after long periods of inundation.
Drift lines consist of the remnants of litter and plant material deposited by high
water. Water-stained leaves will have light coatings of silt and/or clay on their
surface. These coatings are deposited in standing water. Water-stained leaves
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are very common in forested depressions on Indiana's Central Till Plain where
water inundates the site for only a short period of time.

The determination as to whether or not the site is artificially flooded can be made
during an on-site investigation. The researcher should look for dams or any
other man-made structures that are designed to impede or slow water flow. It is
common to find raised roadbeds that impede water flow. A site also could be
artificially drained, and a visual search must be made for tile collection points or
culverts located below the water line.

Whether a site exhibits a saturated hydroperiod can be determined by digging a

hole about 140 to 160 in depth with a spade
from the sides of the hole, then the ground is saturated. Traversing the wetland

on foot also will give the investigator an indication of soil saturation. Standing

water is usually not present throughout the entire wetland, but the soil beneath

the foot is very soft, and water will sometimes pool in the depressions.

2.4 Soil Types

Organic Mineral

No quality rankings assigned: Site descriptors
Rationale:

The physical characteristics of the soil present in an assessment area can give
the investigator clues to the hydrologic conditions of the wetland. Soils that are
organic in composition indicate long periods of inundation by water. Organic
matter accumulates because soil microbes are unable to decompose plant
material. This accumulation of organic matter forms a histic epipedon, that is a
soil surface horizon rich in organic matter and almost devoid of mineral matter
(Fanning and Fanning 1989). The presence of organic soils also can indicate the
existence of some very unique plant communities (muck flats and bogs). Mineral
soils show hydric physical features that are formed when water dominates the
soil profile, and anoxic conditions predominant. Gleying, concretions, mottles,
oxidized root channels, sulfur odor, and soil color are all physical features that
can develop in a soil that undergoes reducing conditions (U.S. Department of
Agriculture, Natural Resources Conservation Service 1998). The identification of
the physical properties that can occur in hydric mineral soils was deemed to be
beyond the scope of this rapid assessment method. If a particular investigator is
familiar and proficient in wetland soil characterization, field notes describing
these indicators of hydric conditions in the mineral soil can be made on the field
data sheets.
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Procedure:

Soil characterization occurs during an on-site visit, but pre-visit information can

be obtained from the NRCS Soil Survey for the county in which the wetland is

|l ocated. Soi l is sampled using a 160 soil
soil profile. A spade or shovel also can be used to dig a small soil pit (this is

more effective in organic soils where small diameter soil corers are easily

clogged). If the wetland has standing water in the center, the samples should be

taken around the perimeter of the wetland. In small wetlands (<1 hectare), two or

three samples should be taken and compared. If the wetland polygon is larger, it

is recommended that samples should be taken throughout the different

vegetative zones and compared.

A determination is made on whether the soil is organic or mineral. Organic soils
are either mucks or peats (U.S. Department of Agriculture, Soil Survey Staff
1997). Mucks feel greasy when the soil is rubbed between the fingers. They
also are very dark in color, and these soils are composed of mostly decomposed
plant matter. Plant fibers may or may not be visible in these soils. Peat soils
consist of mostly undecomposed plant structures that are visible. Peat soils
vary in color from light to very dark brown. Both peat and muck soils have very
low bulk densities (mass/volume). Mineral soils are usually lighter in color and
will contain little if any partially decayed plant remains (most of these decayed
remains are confined to the surface of these soils). Mineral soils have a higher
bulk density than organic soils. Mineral soils composed predominantly of clay
will feel sticky when rubbed between the fingers. Soils with a high silt content
have a smooth texture, and sandy soils feel gritty.

2.5 Name of Indiana Wetland Community Type for this NWI
Polygon (see Appendices C and D)

Forested Shrub Dominated Dense Herbaceous Sparse
" . . Herbaceous
Communities Communities Communities "
Communities
Floodplain Forest Bog Bog Sand/Muck Flat

Fen and Seep

Swamp Forest Fen Seasonally Flooded

Sedge Meadow Basins
Shallow Marsh
Wet Meadow
Wet Prairie

Shrub-carr
Shallow Open Water

No quality rankings

. . Site descriptors
assigned:
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Rationale:

The taxonomy of wetland communities can be overly simplified or extremely
complex. A simple classification might only recognize swamps, bogs, marshes,
and fens. Classifications that are more complex could divide Indiana wetlands
into several dozen distinct community types. Regardless of which classification
used, one is attempting to communicate some combination of community traits
based upon hydrology, substrate, and plant cover. The "Key to Wetland
Community Types" and the accompanying descriptions define 13 community
types. This number of community types seems to achieve a balance between
ease of identification and an ability to differentiate between common versus
ecological rare and irreplaceable wetland types.

The identification of community type represents a critical step in assessing
wetland quality. This information can directly red flag rare community types in
Indiana which needs special protection. In addition, adequate classification is
important for later evaluation of wetland quality at the end of Tier 1 and within the
Tier 2.

Procedure:

Make a general tour of the NWI polygon looking for hydrological condition,
substrate type, and kind of plant cover. Use the "Key to Wetland Community
Types in Indiana" (Appendix C) to determine the community (or communities)
occurring within each NWI polygon under investigation. Eggers and Reed (1997)
further describe and illustrate many of these communities and their characteristic
flora (Appendix B).

2.6 Disturbances of Hydrology

Lack of man-made structures or human Ditching, tiles, dams, road or railroad
modification by excavation or filling embankments, culverts, excavation, filling
High level of natural hydrological function Natural hydrologic function compromised
Rationale:

The water budget of a particular wetland is dependent upon precipitation, surface
inflows, groundwater inflows, evapotranspiration, surface outflows, and
groundwater outflows (Mitsch and Gosselink 1993). Every wetland does not
possess all of these inflows and outflows. Likewise, natural wetlands have
markedly different combinations of inflows and outflows depending upon the
wetland type. Regardless of the wetland type, modification to surface inflows
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and outflows by humans results in changes of the wetland water budgets, water
quality, and the subsequent hydroperiod of the wetland.

Roads, railroad embankments, ditching, tiles, dams, and culverts are common
anthropomorphic disturbances that affect the hydrologic regime of the wetland.
Road and railroad embankments can slow water flow from a wetland or impede
surface flows into the wetland. The maintenance and use of roads and railroads
can also alter the water quality in the wetland by the addition of heavy metals,
salt, nutrients, and organic molecules into surface inflows (Trombulak and
Frissell 1999). Dams impede the flow of water from a wetland system, and these
structures can lengthen the hydroperiod and increase the amount of surface
water coverage. Constructed outlets affect the ability of the wetland to provide
both short-term and long-term water retention (MNnRAM 1998). Outlets (ditches,
tiles, and culverts) remove water quickly from the wetland zone. If these outlets
are at or below the water surface in the wetland, temporary as well as long-term
water retention is reduced in that wetland system. Wetlands also can receive
inputs from constructed inlets. Both culverts and ditches can add water to
wetlands. The rate of input and the quality of water from culverts and ditches is
different from overland flow that originates from a naturally vegetated upland.
These point sources have the ability to deliver high volumes of poor quality water
(sediment-laden, nutrient-rich) to the wetland thereby affecting the wetland flora
and fauna.

Methodology:

The site investigator is responsible for recording the disturbances to the
hydrology of the wetland. The perimeter of the wetland polygon is traversed and
the investigator documents the disturbances to hydrology on the field sheets
(section 2.6). Culverts and tiles are located by a visual inspection. The location
of roads, railroads, dams, and ditches can be determined from maps or low-level
aerial photos. Closer site inspection might be necessary to determine whether
the disturbance affects an inflow or outflow from the wetland. When signs of
human disturbance are observed, indicate the location and extent of the
disturbance on a diagram of the wetland polygon; also show the direction of the
water flow. Other disturbances to the hydrology (excavation, filling, etc.) of the
wetland should be described on the field sheets.
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2.7 Presence of Invasive Exotics

None 1-3 frequent species 1 or more common species
1-2 scattered species 3 scattered species

Good Medium Poor

Rationale:

After habitat loss, the single greatest threat to Indiana's natural ecosystems and
wetlands is invasive exotic or introduced species (McKnight 1993). One run
away species, such as purple loosestrife (Lythrum salicaria), can displace native
vegetation and destroy waterfowl habitat by forming dense, nearly monotypic
stands (Thompson et al 1987). Because of this potentially powerful impact on
both plant biodiversity and animal populations, the control of invasive exotics has
become a major concern for managers of state parks, preserves, and game
habitat.

On the plus side, the number of species with invasive qualities is small. Currently
in Indiana wetlands one might expect to find purple loosestrife, common reed
(Phragmites australis), garlic mustard (Alliaria petiolata), buckthorns (especially
glossy buckthorn, Rhamnus frangula), and reed canary grass (Phalaris
arundinacea). Wetland habitat may sometimes harbor shrub honeysuckles
(Lonicera spp.) and multiflora rose (Rosa multiflora). Wetland specialists and
even the interested lay person can quickly learn to recognize these plants.
Habitat management and herbicides can limit the impact of exotics. With public
education and further research into natural control agents, one hopes (long term)
to reduce their ecosystem impact.

Procedure:

In order to assess the impact of invasive exotics on the wetland, the field
observer should complete a general survey of the polygon, looking for both the
kinds as well as general prevalence of exotic plant species. The 5 species listed
on the field data sheet are deemed the greatest current threat to Indiana
wetlands. However, to the extent possible, one should note the presence of
other exotics species. As aids to plant identification refer to the "Indiana
Hydrophyte Gallery" in this manual, Eggers and Reed (1997), Mohlenbrock (no
date), or other available plant guides.

Judge the abundance of each species based on a 3-step scale: scattered,
frequent, or common.

AScattered indicates that the exotic population size is small and found
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either in a limited portion of the wetland polygon (often near the edge of
the wetland) or widely separated throughout the polygon.

AFrequent indicates that the exotic species occurs in various parts of the
wetland polygon and sometimes forms dense patches.

ACommon indicates that the species occurs in much of the wetland
polygon and has formed large mono-specific patches.

Red Flags

2.8 Presence of Special Hydrologic Conditions

2.9 Presence of Special Community Types

2.10 Presence of Known Federal or Indiana Rare, Threatened or
Endangered Species

Special Hydrologic Rare, Threatened or

Special Community Types

Conditions Endangered Species
Seeps Bog Indiana Listed Species
Wet Slopes Fen Federal listed Species
Floating Organic Mats Sand/Muck Flat

Sinkhole Pond or Swamp

"Red Flag" Indicators

Rationale:

Indiana has already lost 85% of its wetland area. At the same time, the state still
possesses an estimated 813,000 acres of wetlands. Given this rapid loss of
wetlands coupled with the difficult task of inventorying those that remain, the
"Indiana Wetland Conservation Plan” (IDNR 1996) calls for setting wetland
conservation priorities. It argues that these priorities should particularly include
rarity of wetland type, presence (or likely presence) of endangered, threatened or
rare species, and high diversity of native species.

A primary mission of the Tier 2 is to "red flag" those sites that should, based

upon the criteria listed above, quickly rise to the top of a wetland conservation
list.
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Procedure:

Presence of Special Hydrologic Conditions: During the site visit, the field

observer should pay particular attention to the occurrence of seeps and wet-

slopes. These are associated with some of the rarest of Indiana wetland

communities: acid seeps, circumneutral seeps, fens, marl seeps, and pannes.

These communities in turn harbor some of the rarest plant species. Even seeps

without rare flora, for example those of floodplain forests, may still serve as

important refugia for animal species and are, therefore, of interest in evaluating

wetland quality.

Be aware that seepages may be very small in area and even separated from

larger permanent streams or bodies of water. When seeps are encountered, note
their location on the polygon map as well as their size and potential for rare biota.

A second hydrological condition that merits mention is the presence of
floating organic mats. Organic mats sink under one's body weight or even
undulate when bounced on. Like seeps, they are associated with some of
Indiana's rarest habitat types.

Presence of Special Community Types: Four categories of wetlands are not only

rare in Indiana but also in many or all of the surrounding states.

Bog: The "Key to Wetland Communities of Indiana" characterizes a bog as a
shrubby or herbaceous community with a distinctive assemblage of Sphagnum
moss, various members of the heath and sedge families, and rare insectivorous
plants. Hydrologically, true bogs occur in poorly drained basins fed by rainwater.
The resulting low nutrient levels and acidic conditions provide a challenging
environment. Only a limited array of plant species has successfully adapted to
these unusual conditions.

Fen: Fens are another kind of shrubby or herbaceous community. In this case,
the dominant plant species include shrubby cinquefoil, red osier, and various
sedges and forbs (see the "Key to Wetland Communities") adapted to mineral-
rich, often alkaline conditions. The fen remains more or less permanently moist
through ground water seepage and may frequently occur on sloping ground. In
areas where the groundwater flow is particularly rapid, marl (calcium carbonate)
deposits may build-up. Here the chemical as well as the physical environment
favor a rare mix of low growing perennials such as grass-of-Parnassus, beaked-
sedge (Rhynchospora capillacea), bog lobelia (Lobelia kalmii), marsh club moss
(Selaginella apoda), and ladies' tress orchids (Spiranthes spp.), to name a few.

Wet sand/ Muck flats: These shoreline and lake communities appear in
years of low water. Flats with muck, organic substrate can float somewhat, but
are usually inundated during high water periods. Characteristic species of flats
include Atlantic Coastal Plain disjuncts. Except for localized areas in the upper
Great Lakes region, these species seldom occur inland. Species include
members of "minor" sedge genera such as bald rush (Psilocarya scirpoides),
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Fimbristylis, umbrella sedge (Fuirena pumila), horned beak-rush (Rhynchospora
macrostachya), spike-rush (Eleocharis olivacea), as well as yellow-eyed grass
(Xyris sp.), yellow flax (Linum intercursum), and sessile water-horehound
(Lycopus amplectans). These areas also frequently harbor meadow beauty
(Rhexia virginica) and cross milkwort (Polygala cruciata).

Sinkhole Pond or Swamp: These small, semi-permanently flooded wetlands
occur in karst landscapes. The characteristic trees are those of southern swamps
including Populus heterophylla, Quercus palustris, Q. bicolor, and Liquidambar
styraciflua. Herb and shrub species include Rhynchospora corniculata, Carex
decomposita, C. gigantea, Itea virginica, Ranunculus pusillus, and Woodwardia
areolata.

Presence of Known Federal or Indiana Rare, Threatened or Endangered
Species: Listings of Threatened and Endangered Species are maintained by the
Fish and Wildlife Service (U.S. Dept. of Interior) and the Indiana Division of
Nature Preserves. Up-to-date information on federally listed species can be
accessed at the USFWS web site:
http://endangered.fws.gov/wildlife.html#Species

Up-to-date information on state threatened and endangered species may be
acquired through:
http://www.in.gov/dnr/naturepr/endanger/plant.html

2.11 Wetland Polygon Quality Descriptor
(see Appendix D)

Hydrologically intact Moderate hydrological Highly impacted hydrology
disturbance

Late successional community Lowered plant diversity Very low plant diversity

Few or no exotic species Less than 40% exotic cover High Cover by Exotics and

invasive Species

Good Medium Poor

Rationale:

A single on-site visit can quickly provide a useful appraisal of community health.
This is because many symptoms of poor ecosystem health may be readily
apparent. Examples: Is there obvious and extensive modification of the natural
hydrology? Is there a complex community structure present as seen by plant
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diversity and multiple strata of vegetation? Is there rampant growth of invasive
exotic or native species?

For the experienced naturalist, mental answers to these questions are automatic.
For the less experienced observer, minimal guidance can generate responses
repeatable among observers. And for all observers, simple documentation of
these observations can expedite communication among various parties and
individuals interested in a first level assessment of a wetland quality.

Procedure:

The Protocol contains Wetland Quality Descriptions (see Appendix D). Because
of the broad range of physiognomy evident in wetland communities, slightly
different criteria apply to wetland communities dominated by trees compared to
those dominated by shrubs or herbaceous vegetation. Nonetheless, regardless
of habitat physiognomy, each description addresses the

1. level of physical disturbance

2. condition of native flora

3. prevalence of invasive exotic species
After choosing the habitat group most appropriate for the wetland polygon,
compare the site with the descriptions of disturbance, native flora, and exotic

content. Choose the quality category that best fits for at least two of the three
criteria.

Tier 3a Individual NWI Polygon: Rapid Hydrology Indicators

3a.1 Notable Features that Influence Water Quality and Hydrology

Animal Habitat Quality Measure 4

Dead woody material on the Dead woody material: Lack of dead woody material
soil surface: frequent scattered

Adds to value as animal Neutral quality as animal

Valuable as animal habitat ) .
habitat habitat

Rationale:

Dead woody material provides habitat for many wetland species. Logs that are
partially submerged in water are sunning areas for turtles and feeding and
nesting sites for muskrats, mink, and river otter. Some reptiles reproduce
alongside, under, or within logs. Birds also will use dead woody material for
nesting and feeding sites (Maser et al. 1979). Dead woody debris also can serve
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as a sponge for moisture during the dry summer months when portions or all of
the wetland dries up. It is during these times when moisture-requiring animals,
such as salamanders, survive the drought by seeking shelter under this debris
(Maser and Trappe 1984). The woody debris acts as a reservoir for a myriad of
invertebrates. These organisms are found in and under decomposing woody
debris. Many of these organisms depend on the woody debris for part or all of
their life cycles. These invertebrates serve as a food source for many
amphibians and reptiles (Maser and Trappe 1984). Mammals also feed on the
larger invertebrates. The decapods (crayfish) can comprise a substantial portion
of the diet for raccoon and mink. This dead woody debris serves as host for
decomposer fungi and bacteria. These decomposers are critical in nutrient
transfers within the wetland.

Procedure:

The amount of dead woody debris is determined form an on-site investigation. An
estimation of the aerial coverage of the woody debris is made. If greater than
20% of the ground surface of the wetland polygon is covered (aerial coverage) by
woody debris, the wetland polygon would receive a listing of frequent for this
animal habitat quality measure. If estimated coverage was determined to be
between 5 and 20%, the measure would be listed as scattered. Less than 5%
coverage of woody debris on the wetland site would be scored as a lack of
woody debris for this animal habitat measure.

3a.2 Water Quality Protection Questions

Uptake of dissolved nutrients Sparse plant cover

Lack of managed water discharge (point Discharges of drainage or wastewater
source)

Filtering of suspended material Filtering capacity compromised

Minimal surges of water from non-point Sudden water surges from non-point sources
sources

Sited up gradient from societally important Not up gradient from societally important water
bodies of water

Intact upland vegetation Upland vegetation degraded

Functions in water quality protection Neutral in water quality protection
Rationale:

Wetlands have the ability to remove nutrients (organic and inorganic) from the
water that flows through the wetland complex (Mitsch and Gosselink, 1993).
Toxic chemicals also can be removed from the water (Hammer 1992). Two
levels of water quality protection are of concern, one at the level of the
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individual wetland polygon and the other at the watershed level.

The vegetative density in and around the wetland, as well as the land use in
the vicinity of the wetland, can affect the quality of water entering the wetland.
If bordering vegetative density is prominent and the land use up gradient from
the wetland is minimal, then the quality of water entering the wetland is
usually high. Significant vegetative density slows the flow of water into the
wetland. This vegetation decreases the energy of the water allowing for the
settling out of particulate matter. This process will decrease the
concentrations of the sediments and sorbed chemicals before they reach the
center of the wetland. Natural vegetation bordering the wetland also creates
a potential sink for nutrients. Nitrogen and phosphorus are common
macronutrients in runoff due to human activities (e.g. row-cropping and
intensive grazing by livestock) that produce these nutrients in excess.
Wetlands bordering surface waters, especially riparian wetlands, play an
active role in nutrient removal (Gregory et al. 1991, Lowrance et al. 1984,
Peterjohn and Correll 1984). Not only do wetland plants take up these
macro-nutrients via their roots, soil microbes in these wetland soils are
powerful catalysts for the removal of nutrients i especially nitrogen (Groffman
et al. 1992).

If a wetland discharges water down gradient, the quality of the water leaving the
wetland is a function of the vegetative and physical characteristics within that
wetland. Plant cover type and density determines the retention time of the water.
Longer retention times increase the probability of sediment and nutrient removal.
If the wetland has a visible outlet or borders open water, these wetland features
will affect the quality of the water in the down gradient system. Of particular
concern are wetlands that are located near or bordering recreational lakes,
navigable watercourses or water supply sources. These wetlands act as filters
especially for agricultural sediments (Cooper et al. 1987). Removal of sediments
before they enter these systems can prevent water quality problems and their
associated costs.

Methodology:
Based upon field observations of the wetland polygon, estimate and record
the herbaceous, woody and debris cover required on page 3: Notable

Features. These estimates will be used to support the water quality and
storage/attenuation questions that follow.
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Notable Features that influence water quality and hydrology:
Estimated herbaceous plant cover (percentage) in the polygon
X _100-75 __ 75-50 _ 50-25 _ <25
Estimated woody plant foliar coverage in the polygon
___100-75 ___ 7550 ___ 50-25 X <25
Amount of dead woody material on the soil surface:
nil X scattered frequent

Portion of Protocol field data sheet: page 3

A total of six questions are posed in regard to water quality protection. Two
of the questions are related to water quality protection for the entire local
watershed. Each of the questions receives either a yes or no answer.

1. Does the wetland have a significant amount of vegetative (specifically
perennial and woody plant) density to potentially uptake dissolved
nutrients?

Question # 1 asks the investigator whether sufficient plant density exists
within the wetland for the uptake of dissolved nutrients. Wetlands with
greater than 75% combined perennial and woody plant coverage would
represent systems in which there should be sufficient plant density for
potential uptake.

2. Managed water (e.g. municipal or road storm water drainage, agricultural
drainage outlet, industrial or municipal wastewater) is not
discharged into the wetland polygon?

Question # 2 addresses the quality of the water entering the wetland.
Road, agricultural, and industrial drainage can contain sediments and/or
nutrients that could seriously degrade the wetland. The site investigator
should identify drainage ditches, culverts, or any other anthropomorphic
sources that discharge water into the wetland. The investigator must not
ignore any of the previously mentioned sources even if they are not
actually discharging water into the wetland polygon at the time of the
assessment visit. Even the potential of water discharge into the wetland
should be considered since infrequent storm events can have a great and
lasting impact upon a wetland. If no sources of discharge are located after
the perimeter of the wetland has been examined, then the question
receives a yes for an answer.

3. If wetland in question is a depressional wetland answer 3a, if not,
answer 3b.
3a. Does the wetland have a shape or flow that allows for the settling
out of suspended materials before the water reaches the
center of the wetland?
3b. Is the position of the wetland in the landscape such that run-off is
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held or filtered before entering a surface body of water down
gradient?

Question # 3 is a two-part question that examines flow inputs. If the
wetland has a depressional geomorphology (i.e. no outlets are present),
answer part 3a.

3a. High energy (fast-moving) inputs may retain sediments and nutrients
in solution. If the input into the wetland originates from a large culvert or
drainage ditch, there is a higher probability that these suspended solids
and nutrients would still be in solution. These suspended solids would
potentially reach the center of the wetland and reduce the clarity of the
water. Long-term implications could include the filling in of the wetland
by these suspended solids.

If the wetland is depressional, then the investigator should walk the
perimeter of the wetland and determine the source of water flow into the
wetland. If the flow is overland (not of point source origin) and the
perimeter of the wetland has sufficient changes in microtopography
(nonlevel soil surface with elevation changes), then there would be
enough opportunity for settling out of the suspended solids before they
reached the central portion of the wetland.

3b. If the wetland is located directly up gradient from a surface body of

water, question 3b examines the wetl andods
before it reaches the surface body of water. While traversing the perimeter

of the wetland, the researcher could visibly detect surface bodies of water.

However, in some scrub/shrub wetlands the visibility can be limited

making it difficult to locate the perimeter of wetland polygon and the

adjoining surface water. The NWI and the USGS topographic maps can

aid in locating bodies of water.

4. Does the wetland lack steep slopes (>12%), large impervious areas,
moderate slopes (6-12%) with row cropping, or areas with severe
overgrazing within 100 meters of its border?

Question # 4 examines land use and morphology around the wetland
polygon and how it affects the water quality in the wetland. The site
investigator should note areas of row crops, steep slopes, or imperious
areas (parking lots or road surfaces) within 100 meters of wetland
polygon. If the wetland perimeter is impassible or the wetland polygon is
too large to traverse on foot, driving around the site via the county or local
roads may yield a valid description of the upland land use around the
wetland. If the researcher has access to recent low-level aerial photos
(1:400 photos used for tax assessment purposes), upland land use can be
determined from the photo. If the described features are not present, the

INWRAP, TERG June 2005 23



wetland under investigation receives a yes answer for this question.

5. Are there recreational lakes, navigable watercourses, or water supply
sources within a mile down gradient in the local watershed?

Question # 5 relates the specific wetland polygon to the entire local

watershedods water quality. The NWI maps
are the best source of information used for making determinations of the
wetl andbdés position in the | ocal watershed

watercourses, or water supply sources. The USGS topographic maps
show lakes and watercourses. Water supply sources are not delineated
on these maps, but they could be located through communication with
local officials familiar with the watershed. If recreational lakes,
watercourses, or water supply sources are located within a mile
downstream in the local watershed, this question receives a yes for an
answer.

6. Is a vegetative buffer area (>15 m wide) or another wetland polygon
(areas where overland flow could be filtered) located upland and
adjacent to the wetland polygon? If yes, describe buffer area width
(in meters) and slope (percent).

Question # 6 addresses the adjacent vegetation (upland) around the
wetland polygon. If the researcher identifies upland vegetation greater
than 15 meters in width around the perimeter of the wetland, the question
receives a yes for an answer. Row crops, roads, degraded pastures, etc.
are land uses that would not filter overland flow, and the question would
receive a no for an answer if any one of these land uses bordered the
wetland. If the question receives a yes for an answer, a description of the
buffer (width and vegetation type) should be made. It would be useful to
include a sketch of the buffer location and width on the site map.

3a.3 Flood and Storm Water Storage or Attenuation

Vegetation or topography to slow water inflow Little attenuation of water velocity

Lack of outflow from tiles, culverts, ditches Water outflow sped-up by man-made
structures

High flood potential in local watershed Little history of local flooding

Regional soils clayey or with shallow bedrock Regional soils freely drained

Much local human development Limit human development within the local
watershed

Favorable for storing or attenuating storm Neutral for storing or attenuating storm

drainage drainage
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Rationale:

The presence or absence of wetlands has a direct consequence on stream and
river flow in the local watershed after a high rainfall event. Wetlands intercept
storm runoff and store storm water. This reduces the peak flows in moving
bodies of water. Wetlands act as reservoirs during precipitation events. Once
water flows into a wetland, the water is subject to several fates. The water can be
evaporated, transpired by plants, infiltrated into the soil substrate below the
wetland, stored in the wetland, or the water can flow out of the wetland (Mitsch
and Gosselink, 1993). The amount of water stored, retention time, and outflow
from the wetland are the factors of concern when considering possible inputs to
floodwater downstream.

The retention time of water in a wetland is a function of several factors. The
size of the wetland and the geomorphology of the wetland are both very
important characteristics in the determination of retention time (Miller et al.
1996). A floodplain forest wetland has a greater potential for decreasing peak
floodwater flows than an isolated depressional wetland. On the other hand, if
natural wetlands are few in number in the local watershed or if many wetlands
have been destroyed, isolated depressional wetlands in the local watershed can
be a very important factor in flood control.

Vegetative density in and around the wetland slows water flow into and through
the wetland. This will reduce peak flow downstream. The vegetation in and
around the wetland also can serve as a sink for the excess water by removing it
from the system via plant transpiration. The characteristics of the soil substrate
in the local watershed should be considered when determining the role of the
individual wetland polygon in flood and storm water storage. If the local
watershed contains soils that are highly impermeable (high clay content or the
bedrock resides close to the surface), percolation of water into the soil
subsurface is minimized. This increases the probability of runoff thereby
increasing flood peaks (MNRAM 1998). Local watersheds with a history of
flooding or that have highly modified runoff conditions within the watershed would
benefit greatly from the presence of any type of wetland regardless of the
particular wetlandds geomorphol ogy. These w
reservoirs that will retain water before it is added to stream or river flow.

Methodology:

A total of five questions are examined that relate to flood and storm water

storage. These questions are based upon the
to retain runoff water. The ability of wetlands to serve as reservoirs for storm

water reduces the runoff that will enter the streams and rivers in the local

watershed. Each of these questions receives either a yes or no answer.

1. If wetland in question is a depressional wetland answer 1a, if not, answer
1b.
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la. Around the wetland is there a buffer strip of natural vegetation
(forested, old field, scrub) that will slow overland flow into the
wetland?

1b. Is there a significant amount of microtopography or vegetative
density within the wetland to reduce the velocity of the water leaving
the wetland?

Question # 1 is a two-part question that is dependent on the
geomorphology of the wetland polygon under assessment. If the wetland
has a depressional geomorphology, the first question is addressed (1a).
The researcher identifies the vegetation around the border of the wetland.
If the upland border around the wetland contains natural vegetation
(forested, old field or scrub) and the vegetated border is greater than 75 %
of the total perimeter of the wetland, this question receives a yes for an
answer.

If the wetland possesses a visible outlet or is up gradient from a surface
body of water, question 1b is applied. The researcher must identify
changes in microtopography (variations in the elevations of the soil
surface) as well as vegetative density. These are factors that could serve
to slow the water from leaving the outlet and entering the surface body of
water. If perennial and woody plant cover exists or the microtopography
changes within the wetland occur this question would receive a yes for an
answer.

2. Does the wetland lack man-made structures that would speed the flow of
water from the wetland (tiles, culverts, ditches)?

Question # 2 addresses the rate of water leaving the wetland. The site
investigator should identify man-made structures that will increase the flow
of floodwaters out of the wetland thereby reducing their ability to
effectively retain peak flood flows. These structures could be located
above the current water level in the wetland, but in high precipitation
events they would speed the flow of water out of the wetland. If tile
catchment areas, culverts, or ditches were not present upon site
inspection, the question would receive a yes for an answer. If they are
present, the question receives a no for an answer and these structures
should be documented on the site map.

3. Is the flood potential high in the sub-watershed in which the wetland is
located (history of flood damages)?

Question #3 refers to the local or sub-watershed level. If the flood
potential in the sub-watershed is high, the individual wetland polygon will
provide a measure of flood protection due to the inherent ability of the
wetland to retain some of the runoff. To answer this question, the user
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has to identify what watershed the wetland is located in. Watersheds are
identified in map view by hydrologic unit codes, or HUCs. Eight-digit
HUCs characterize the larger watersheds, and there are a total of 39 of
these larger watersheds in the state of Indiana. 14-digit HUCs provide a
greater level of detail and characterize smaller sub-watersheds. For
example, Indianapolis is located in the Upper White River watershed, 8-
digit HUC 05120201. Downtown Indianapolis is located within the 14-digit
HUC 05120201-130-020, or the White River-Indianapolis sub-watershed.
Digital data sets showing the boundaries for these 14-digit HUCs are
available online at: http://in.water.usgs.gov/cdfactsheet/index.shtml A site
i nvesti gat or @astfleod eventsedhg lecalaevatershed or the
use of external data sources (FEMA flood hazard maps; website:
http://www.fema.gov/ ) could be used to make the determination of flood
potential in the sub-watershed. If the flood potential is high in the sub-
watershed, the question receives a yes for an answer.

4. Is the wetland located in a watershed where the majority of the upland
soils are clayey and impermeable, or is bedrock within two feet of the
top of the soil profile?

Question #4 examines the permeability of the soil substrate in the local
watershed. The permeability of the soil affects the amount of runoff in a
local watershed. Soils with high clay content or soils in which the bedrock
is located within two feet of the top of the soil profile can limit infiltration.
This adds to the flood potential of the local watershed. These
characteristics also can be determined when making the soil mineral or
organic determinations on the tier 2 data sheets. County soil surveys
could serve as helpful baseline data for the investigator. If either a heavy
clay soil exists or the underlying bedrock is close to the surface, the
question receives a yes as an answer.

5. Is the wetland located in a local watershed that has highly modified
runoff conditions due to existing development (e.g. >50% area
in row crop, commercial, or residential use)?

Question #5 addresses the potential runoff conditions within the local
watershed. If the wetland is located in a watershed that has highly
modified runoff conditions (e.g. >50% of the local watershed area in
intense development), then the question receives a yes for an answer.
Modified runoff conditions include local watersheds with large areas of
agricultural land, suburban development, or large areas of impervious
surfaces (roads, parking lots, etc.). The entire local watershed is
considered. If the dominant land use in the local watershed is agricultural,
residential housing, or industrial, the wetland polygon in question becomes
very important as a source of water storage during an extreme
precipitation event.
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Tier 3b Individual NWI Polygon: Rapid Vegetation Description

The ultimate measure of wetland health rests with its content of plants. A
diversity of native species indicates a stabile community with functioning food
webs, nutrient cycles, and symbiotic interactions. Plants provide an especially
convenient tool for estimation of wetland quality since they are easily and quickly
observed in the field and persistent for much or all of the year. Consequently, it is
common practice among ecologists to name or classify a community by its
dominant plant species. Furthermore, plants provide the basis of the food web
and much of the structure needed by particular animal species for nesting,
roosting, resting, and hiding. For these reasons, plants can provide quick,
indirect measures of the wildlife value of any particular wetland site.

3b.1 Zonation and Interspersion

1. How many vegetation zones are evident in this wetland polygon?
1b. If only one vegetation zone is evident, which best describes the
site?

APolygon composed of a mosaic of small vegetation patches,
hummocks or tussocks; heterogeneous textures across the
polygon.

APolygon composed of a single vegetation type with more or less
uniform texture across the polygon.

2. If more than one vegetation zone is present in the polygon, which
interspersion diagram most closely represents the distribution of these
zones?

Type One Interspersion Type Two Interspersion

&

Animal Habitat Quality Measure 5

Mosaic vegetation or type two | Type one interspersion Lack of zonation or vegetation

interspersion mosaic

Valuable as animal habitat Adds to value as animal Neutral quality as animal
habitat habitat

Rationale:

In a natural pattern of community change, succession tends to move from a
simple, homogeneous structure towards one with zones and ultimately
heterogeneous patches.
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These two questions seek to capture the overall horizontal complexity of
community structure and, at the same time, act as a guide to the next level of
plant analysis. They provide information on the quality of the individual wetland
polygon for animal populations. A mature, structurally diverse plant community
can support a high abundance and diversity of animal species (Leopold 1933).
High interspersion or multiple zones of contact between different types of
vegetation increase the variety of cover conditions. This benefits animal
populations. Among birds, for example, most species require several different
cover types in one area to meet their requirements for food, nesting, shelter,
roosting, and protection from predators (Beecher 1942; Dwyer et al. 1977).

Procedure:

Question 1: How many vegetation zones are evident in this wetland polygon?
Vegetation zones are recognized on the basis on obvious differences in the
species dominance as reflected in visible changes in vegetation height, texture,
coloration, or species composition across the polygon. Do not recognize small
areas, i.e. less than 10% of the polygon area, as a separate zone.

Most often zonation will be associated with local differences in hydrology, namely
the depth and persistence of flooding. A very common example of zonation will
be evident around the margins of open water as it grades from deep marsh to
shallow marsh or sedge meadow. Another striking example of zonation might be
seen in an emergent wetland where a broad marly seepage zone contrasts with
a slightly drier area. The seepage area may, for example, be predominately
short beaked-rushes (Rynchospora spp.) and hair grass (Deschampsia
cespitosa) while the drier zone may support tall Joe-Pye weed (Eupatorium spp.),
bristly aster (Aster puniceus), and sedges (Carex spp.). One should be alert for
somewhat more subtle zonation differences. For example, both zones may have
tall herbaceous vegetation with some of the same species content. Yet one zone
could have high cover by the grass Canada blue-joint (Calamagrostis
canadensis) and Joe-Pye weed (Eupatorium spp.) compared to an adjacent area
with a dominance of sedges such as tussock sedge (Carex stricta) and bristly
aster (Aster puniceus).

Question 1b. If only one vegetation zone is evident, which best describes the
site?

APol ygon composed of a mosaic of small ve
APolygon composed ofasingl e vegetation type &

Wetland polygons with a single vegetation zone come in 2 varieties. Many
degraded sites will appear to have relatively homogeneous vegetation cover.
They appear of uniform texture due to the low diversity or even monospecific
structure. In the extreme, this may be exemplified by shallow cat-tail filled
depressions. These must be differentiated from mature wetlands that exhibit a
vegetation mosaic. In the latter case, one might observe vegetation hummocks,
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tussocks, or patches. The textures vary across the polygon.

Suggestion for question 1 - Use the enlarged maps of the
NWI polygon for sketching the boundaries of the zones you
recoghize and label with dominant vegetation. These can
prove useful when orienting and interpreting your site
photographs, making comparisons with aerial photographs,
and tracking future changes in the wetland site.

Question 2 - The diagrams depict 2 levels of interspersion. Level one, the
simplest, has homogeneous zones that are more or less concentric or regular in
arrangement. Choose level 2 interspersion when the zones have a more
irregular outline and less to not at all concentric. At level 2 interspersion, the
zones may also be more numerous.

3b.2 Description of Each Zone - Dominant Plant Species, Layering or
Stratification, Canopy, Mature Trees

Step 3b.2 documents the vegetation in each zone. Specifically, it captures
information about which plant species (herbaceous and woody) are dominant as
well as information about community structure that is helpful in assessing the

potential as animal habitat.

A. Dominant Plant Species

High diversity of dominant
species (values are habitat
dependent and estimates)
Bogs: >4
Deep marsh/open water: >4
Fen: >11
Forested/shallow marsh/
sedge meadow: >7
Shrub-carr: >11

Moderate diversity of dominant
species (values are habitat
dependent and estimates)
Bogs: 3-4
Deep marsh/open water: 3-4
Fen: 8-11
Forested/shallow marsh/
sedge meadow: 5-7
Shrub-carr: 8-11

Low diversity of dominant
species (values are habitat
dependent and estimates)
Bogs: <3
Deep marsh/open water: <3
Fen: <8
Forested/shallow marsh/
sedge meadow: <5
Shrub-carr: <8

Average C-coefficient greater
than 5 (values are estimates)

Average C-coefficient = 3-5
(values are estimates)

Average C-coefficient less
than 3 (values are estimates)

Good

Medium

Poor
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Rationale:

Dominant hydrophytes (for specific plant identification see Appendix E) form the
structural matrix of the community. Desirable qualities include a diversity of
well-established populations organized into multiple strata, patchiness in
distribution of individuals or clones of any one species, and high coefficients of
conservatism (discussed below). In forested wetlands, mature trees are a sign
of long term community stability and important vertical stratification for wildlife
populations.

In contrast, wetland communities supporting large monospecific patches of an
invasive species (e.g. Typha spp.) or otherwise simplified community structure
(e.g. single vegetation stratum) have lower quality. Human activity may induce
this condition by physical disturbance (e.g. altered hydrology) and altered nutrient
cycles (Moore et al. 1989). As one might expect, these degraded wetlands not
only have reduced plant diversity, but also tend to support a lower diversity of
animal species.

The number of dominant species expected in a wetland community varies with
community type. The communities with the highest diversity of dominant
hydrophytes are fens and shrub-carrs in which soils are permanently saturated
but standing water is not present. Forested communities, shallow marshes and
sedge meadows have intermediate diversity due to the effects of shade and
periodic flooding.

Some natural wetland communities have a combination of stress factors that put
severe natural limits on their diversity. These include deep marshes and shallow
open water where anoxic conditions and reduced light limit plant growth. Another
community that sometimes has reduced diversity is the Sphagnum bog. Bogs
have very low nutrient levels and acidic conditions stressful to the average
wetland species. At the same time, however, bogs are important wetland
communities in Indiana and neighboring states because they contain an unusual
assemblage of plants specifically adapted to this habitat.

Finally, forested wetlands, particularly floodplain forests at the dry end of the
spectrum, may only have limited diversity of true hydrophytes. This is caused
by the short duration of water-saturated soils and the periodic physical effects of
flowing water. Therefore, when making comparisons of wetland functionality
based upon hydrophyte content, one should make these comparisons within
and not between community types.

The total diversity of dominant hydrophytes and their stratification can tell much
about the quality of a wetland. However, knowledge of the specific kinds of
dominant plants provides additional vital information. Individual plant species,
including hydrophytes, differ in their tolerance of habitat disturbance. The
coefficient of conservatism, a measure widely and successfully used in the upper
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Midwest region, ranks species on a 0 to 10 scale based upon their faithfulness to
natural, undisturbed habitat.

According to the conservatism concept, remnant natural plant communities tend

to be inhabited by concentrations of species faithful or conservative to them.

This fidelity is without regard to showiness, desirability, size, physiognomy, ease

of identification, and other factors unrelated to vegetational conservatism (Swink

and Wilhelm 1994). Conservative plants (i.e. those with high C-coefficient)
Afaccommodate a wide array of specialized pla
C-coefficient species occupy many plant communities including those that have

undergone significant human disturbance. As observed by Swink and Wilhelm,

Awhen an area iIs degraded to the point that
of the first plants lost will be from the high end of the conservatism spec t r um. 0

In summary, the field observations on the dominant plant species will allow
judgments to be made regarding the diversity and quality of the vegetation matrix
which in turn offers a useful gauge of habitat quality for animal populations.

B. Layering or Stratification

Animal Habitat Quality Measure 6

Notable layering or stratification Minimal stratification
Valuable as animal habitat Neutral quality as animal habitat
Rationale:

The presence of vertical strata increase bird diversity by providing an increased
number of available niches for bird nesting, roosting, and feeding (MacArthur and
Mac Arthur 1961; MacArthur et al. 1964).

C. Canopy

Animal Habitat Quality Measure 7

Presence of tree/shrub canopy (i.e. often | Canopy separate or nil
touching to closed)

Valuable as animal habitat Neutral quality as animal habitat
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Rationale:
Forested and scrub-shrub vegetation generally provide more habitat structure

through vertical layering. As a result, these habitats support a higher species
diversity than less complex vegetation forms (Roth 1976).

D. Mature Trees

Animal Habitat Quality Measure 8

Presence of canopy of mature | Presence of scattered mature | Mature trees lacking
trees trees

Adds to value as animal Neutral quality as animal

Valuable as animal habitat habitat habitat

Rationale:

Mature trees add to the vertical layering of the community. Moreover, mature
trees, along with dying and dead trees, provide special habitat features in the
form of cavities for nesting and tall canopies sought by specific bird species (e.g.
Bjorkland 1975).

Procedures:

Tier 3b begins by asking the question "how many vegetation zones are evident?"
This guides the more detailed observations that follow. Each zone should be

documented separately and in the same way. What does it look like? What is its
extent? What is its vertical stratification? What dominant plants does it contain?

Photographs:

Take a photo to document the current condition of the zone/site. Mark the photo
number on the field data sheet. Also, use a "V" to mark the approximate location
and direction of the photo on an outline map of the wetland polygon.

What % of the polygon does this vegetation zone occupy?

Select from choices of interval provided. If the zone is less than 10% of the
polygon, merge it with the most similar or neighboring zone. You may wish to
sketch the approximate boundaries of the zones you recognize onto an outline
map of the wetland polygon.

Is there notable layering/stratification in this vegetation zone?

Answer yes or no. Layering means that plants occupy multiple (3 or more) strata
due to differences in life form. Life form (see table below) refers to the overall
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physiognomy or general appearance of the plant species. In wetland
communities, life forms include submergents, floating-leaved species, short-
emergents, medium emergents, tall-emergents, shrubs, saplings and understory-
trees, and canopy-trees.

LIFE FORM DESCRIPTION

Submergent Entire plant below water surface.
Example: coontail (Ceratophyllum

demersum)

Floating-leaved Leaves lying on water surface. Ex.:
pondweed (Potamogeton spp.),

water-lily (Nymphaea tuberosa)

Emergents

Short-emergent < 12 in. tall
Medium-emergent 12-30 in.
Tall-emergent >30 in. tall

Plants Stems and leaves projecting
above water or hydric substrate
Ex.: needle sedge (Eleocharis spp.)
Ex.: monkey flower (Mimulus spp.)
Ex.: Joe-pye weed (Eupatorium
spp.) and cat-tail (Typha spp.)

Shrubs

Woody plants typically less than 10

feet tall, with multiple stems, and
less than 3 inches diameter at
breast height (dbh). Example:
buttonbush (Cephalanthus
occidentalis)

Trees

Saplings less than 3 inches dbh
Understory trees - growing in the
shade of other trees

Canopy trees - upper most
branches exposed to open sky

Woody plants which typically have
single stems and regularly attain
heights greater than 10 feet.
Example: cottonwood (Populus
deltoides)

Dominant Herbaceous Species:

The hydrophyte checklist (Tier 3b.4) provides a routine taxonomy of wetland
plants for Indiana. It groups plants by familiar macro-morphological similarities
such as woody or herbaceous, monocot or dicot, alternate or opposite leaves.
For further aid to plant identification, refer to the "Indiana Hydrophyte Gallery" in
this manual, Eggers and Reed (1997), Mohlenbrock (no date), or other available
plant guide
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As indicated in the hydrophyte checklist, the wetland Protocol does not expect

the field observer to name individual species in technical groups such as

grasses, rushes, sedges, bulrushes, etc. In some cases, however, the Protocol
does expect a strong effort to enumerate the total number of species within these

groups. Genera requiring enumeration have the common name followed by the
abbreviation "spp." (species, plural) or, in the case of the grass family, ask the

observer to "indicate types" present.

Example 1: Indiana wetlands have dozens of species of sedges (Carex)
and it is often possible for a single wetland polygon to contain 3 or 4
species among the dominants. The careful observer can quickly spot
differences among them in characters such as leaf size, stature,
coloration, and shape of inflorescence. On the data sheets, list the
species as sedge spl (or Carex spl), sedge sp2, etc. If expertise allows
the naming of individual species, this would add helpful detail to the
analysis.

Example 2. In contrast to the sedges example, a few families or genera
contain species with very different ecological quality. The grass family
includes both weedy, exotic species such as reed canary grass (Phalaris
arundinacea) and the high quality wetland species wild rice (Zizania
aquatica). The preponderance of species falls between these extremes.
Thus, in families or genera containing species with a broad spectrum of
ecological quality, some individual species or subgroups need to be
recognized. In the grass family, for example, the field observer should
become familiar with a limited number of important grass species. These
include wild rice and the invasive exotics, reed canary grass and common
reed (Phragmites australis). For other grasses it is adequate to
enumerate annual species and perennial species. These can be
discerned by up-rooting a shoot -- an easy task for annuals in wet
substrate but difficult for perennials with their substantive rhizomes or root
stocks.

Based upon the hydrophyte checklist (Tier 3b.4), list all the dominant species

recognized within the observed zone. Begin with the most abundant species and
list in descending order. A species is considered dominant if it provides obvious

cover (estimated at 10% or more) within the zone.
Dominant Shrub Species:

Again based upon the hydrophyte checklist, list all dominant shrub species

recognized within the observed zone. Begin with the most abundant species and
list in descending order. A species is considered dominant if it provides obvious

cover (estimated at 10% or more) within the zone.
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Dominant Tree Species:

Check-off the condition of the tree and shrub canopy as nil, separate, often
touching, or closed. If the canopy is "often touching” or "more or less closed", list
the tree species in descending order of abundance. If the canopy is "nil" or
"separate, seldom touching”, the zone has insufficient tree cover for them to be
considered as dominants. Regardless of the extent of tree canopy, indicate if
mature trees are presence in the polygon. Their presence contributes to the
animal habitat potential of the wetland.

E. Other remarks
Rationale:

This item allows space for personal narrative and impressions of the wetland site
that need emphasis or follow-up in light of the experience of the field observer.

Procedure:

Include your comments about what adds or detracts from the quality of this
polygon. Perhaps it has unusually fine forest cover or abundance of a species
recognized as rare for Indiana. Perhaps there are a significant number of
standing, dead trees indicating recent changes in hydrology. During a field
season, one sometimes sees an unusually high quality site; if this is one, what
makes it stand out in your mind? Also use this space to make notes that need
follow-up in the office or in consultation with other wetland experts.
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