[bookmark: _Ref171589875][bookmark: _Toc207957809]Wetland Hydrogeomorphic (HGM) Classes and Key for Minnesota
The wetland hydrogeomorphic (HGM) classification system groups wetlands based on:
· Geomorphic Setting - landform of the wetland (e.g., basin, floodplain, lakeshore, etc.)
· Water Source - location of water just prior to entry into the wetland (e.g., precipitation, groundwater, river flooding, etc.); and
· Hydrodynamics - the direction of water movement in the wetland (e.g., vertical, horizontal, unidirectional, bidirectional, etc.). 
The classification system was developed to be used as a framework for assessing wetland functions based on these abiotic factors.  
This dichotomous key is a modification of the key developed for use with Minnesota’s wetland functional rapid assessment method (RAM). It can be used to determine the appropriate HGM class for wetlands in Minnesota. The key was adapted from the original HGM class definitions (Smith et al. 1995) with refinements influenced by other similar keys and associated information sources. The HGM classes (all capitals) and sub-classes (lower case) in this key are as follows: 
RIVERINE – Upper Perennial 
[bookmark: _Hlk233892304]Geomorphic Setting – in floodplains and riparian corridors of First-Order1 and Second-Order2 streams.
Dominant Water Source – overbank flooding from channel.
Dominant Hydrodynamics – unidirectional, horizontal water flow during flooding.
[bookmark: _Hlk234226223]Notes – May include subsurface hydraulic connections between stream channel and wetland. May intergrade with slope, depressional, or mineral flat wetlands.
RIVERINE – Lower Perennial
Geomorphic Setting – in floodplains and riparian corridors of Third-Order3 or higher order streams.
Dominant Water Source – overbank flooding from channel.
Dominant Hydrodynamics – unidirectional, horizontal water flow during flooding.
Notes – May include subsurface hydraulic connections between stream channel and wetland. May intergrade with slope, depressional, or mineral flat wetlands.
LACUSTRINE FRINGE 
Geomorphic Setting – along edges of lakes4.
Dominant Water Source – overbank flow from lake.
Dominant Hydrodynamics – Bidirectional and horizontal water flow between lake and wetland.
Notes – Water level of the lake largely controls the water level in the wetland. Includes emergent wetlands and floating mat wetlands attached to land along the lake fringe.

DEPRESSIONAL 
Geomorphic Setting – in topographic depressions with a concave surface shape capable of accumulating water.
Dominant Water Source – precipitation, surface water runoff, groundwater discharge, or interflow (lateral water movement through soil) from adjacent uplands.
Dominant Hydrodynamics – vertical water fluctuations.
Notes – May have any combination of inlets and outlets or lack them completely. Can be a flow-through, groundwater discharge or groundwater recharge wetland.
DEPRESSIONAL – Floodplain 
Geomorphic Setting – in topographic depressions within a broader floodplain and with a concave surface shape capable of accumulating water.
Dominant Water Source – precipitation, surface water runoff, or overbank flooding.
Dominant Hydrodynamics – accumulated water is retained and fluctuates vertically.
Notes – A distinct topographic depression within a larger floodplain.
ORGANIC SOIL FLAT 
Geomorphic Setting – in flat interfluves (ridges or plateaus between river/watercourse valleys) where the vertical accretion or buildup of organic matter in layers over time forms the wetland substrate. Also, in depressions that have become filled with peat through vertical accretion of organic matter to form a relatively large flat surface. 
Dominant Water Source – precipitation.
Dominant Hydrodynamics – vertical water fluctuations.
[bookmark: _Hlk234228557]Notes – Examples include peatlands and raised bogs. Commonly occur in large, relic lake bottoms with significant organic matter accumulation. Generally, consists of a surface organic soil layer at least 16 inches thick.
MINERAL SOIL FLAT 
Geomorphic Setting – in flat interfluves (ridges or plateaus between river/watercourse valleys), relic lake bottoms, or large floodplain terraces where soils are predominantly mineral.
Dominant Water Source – precipitation.
Dominant Hydrodynamics – vertical water fluctuations.
Notes – Generally, has a surface organic soil layer less than 16 inches thick.
SLOPE – Groundwater 
[bookmark: _Hlk235022218]Geomorphic Setting – sloping land (at least a 2% slope).
Dominant Water Source – groundwater discharge or interflow (lateral water movement through soil) from adjacent uplands.
Dominant Hydrodynamics – downslope unidirectional water flow.
Notes – Can occur in flatter landscapes (< 2% slope) with an open downgradient contour if groundwater discharge is a dominant source to the wetland surface.


SLOPE – Surface Water 
Geomorphic Setting – sloping land (at least a 2% slope).
Dominant Water Source – precipitation.
Dominant Hydrodynamics – unidirectional and horizontal downstream water flow.
Notes – Is typically a shallow trough conveying surface water to a downstream water. Often intergrades into another HGM class.
Key to the Hydrogeomorphic (HGM) Classes 
Notes about using this key:
· Use this key by determining which characteristics in the first numbered couplet (number 1) best match the characteristics of the wetland. Proceed to the next numbered couplet indicated by your choice. Always choose the dominant characteristic if the wetland has characteristics of each choice.  
· Wetlands that have been hydrologically altered may be classified according to their historic, unaltered conditions or according to their current altered conditions depending on the purpose for which the classification is being used. For example, a riverine wetland that no longer receives overbank flooding from an adjacent stream may be classified as a riverine wetland based on its historic condition for purposes of restoration. Conversely, the wetland may be classified as a mineral or organic flat if the purpose is to determine how the wetland functions in its altered condition. 
1. [bookmark: _Hlk233874147][bookmark: _Hlk233873817][bookmark: _Hlk235185607]Wetland receives hydrology from overbank flooding and is in a floodplain or riparian corridor of a perennial stream OR wetland receives hydrology from and is located along the edge of a lake. 			.2 
2. [bookmark: _Hlk233898266][bookmark: _Hlk235176831]Wetland is in a floodplain or riparian corridor of a perennial stream	.. 3 
3. Stream is First-Order or Second-Order	4 
4. [bookmark: _Hlk233898433]Wetland receives hydrology from regular (e.g., frequent, seasonal) overbank flooding  from the stream (e.g., there is an apparent change in water regime5 or vegetation close to the channel compared to the broader contiguous wetland and/or hydrology indicators related to flooding such as water marks, and sediment and drift deposits are present) . 	…….RIVERINE – Upper Perennial 
4. Wetland does not receive hydrology from regular (e.g., frequent, seasonal) overbank flooding from the stream (e.g., there is no apparent change in water regime or vegetation close to the channel compared to the broader contiguous wetland and hydrology indicators related to flooding are not present).	7 
3. Stream is Third-Order5 or higher	5 
5. Wetland does not have a concave surface shape that allows water to be retained following overbank flooding conditions (i.e., the wetland is the floodplain). Wetland receives hydrology from regular (e.g., frequent, seasonal) overbank flooding from the stream (e.g., there is an apparent change in water regime or vegetation close to the channel compared to the broader contiguous wetland and/or hydrology indicators related to flooding such as water marks, and sediment and drift deposits are present). ………..	RIVERINE – Lower Perennial 
5. Wetland has a concave surface shape that allows water to be retained following overbank flooding conditions (i.e., a depression within a broader floodplain)	 …..DEPRESSIONAL – Floodplain 
2. Wetland is along the edge of a lake	6 
6. [bookmark: _Hlk234229043]Surface water flows bi-directionally between the wetland and lake, and the water level in the wetland is largely controlled by the water level of the lake (includes floating bogs)	…. LACUSTRINE FRINGE 
6. [bookmark: _Hlk234217677]Surface water does not typically flow bi-directionally between the wetland and lake, and the water level in the wetland is not largely controlled by the water level of the lake	7 
1. Wetland does not receive hydrology from overbank flooding and is not in a floodplain or riparian corridor of a perennial stream AND wetland does not receive hydrology from and is not located along the edge of a lake	7 
7. Wetland is within a topographic depression with a concave surface shape that allows for water accumulation. This includes beaver and manmade impoundments and excavations. 
	DEPRESSIONAL 
7. Wetland is not within a topographic depression with a concave surface shape that allows for water accumulation	9 
9. Wetland is on a topographic slope (at least 2%) or has a convex dome surface shape (i.e., low hill or mound).	10 
10. [bookmark: _Hlk232488155][bookmark: _Hlk235186264]Groundwater is the primary source of hydrology (example indicators include histic epipedon6/histosol soils7, visible seeps/springs, and prevalence of minerotrophic plant species 8).	SLOPE – Groundwater 
10. [bookmark: _Hlk232488182]Precipitation is the primary source of hydrology (lacks above groundwater discharge indicators).	 SLOPE – Surface Water 
9. Wetland is topographically flat (< 2% slope)	11 
11. Wetland has predominantly mineral soil, if organic surface layer present, < 16 inches thick	MINERAL SOIL FLAT 
11. Wetland has predominantly organic soil (an organic surface layer ≥ 16 inches thick).	12 
12. The predominant water regime is continuously saturated, precipitation (not groundwater) is the primary water source, and vertical accretion of peat has produced a flat surface.	ORGANIC SOIL FLAT 
12. Groundwater is the primary source of hydrology (example indicators include histic epipedon/histosol soils, visible seeps/springs, and prevalence of minerotrophic plant species).	SLOPE – Groundwater 

1 First-Order Stream – A small, outermost stream tributary in a watershed with no upstream tributaries according to the Strahler classification method. Use the National Hydrography Dataset Plus (NHDPlus) to determine the stream order. 
2 Second-Order Streams – A stream tributary formed by the meeting of two or more First-Order streams according to the Strahler classification method. Use the National Hydrography Dataset Plus (NHDPlus) to determine the stream order. 
3 Third-Order Streams – A stream tributary formed by the meeting of two or more Second-Order streams according to the Strahler classification method. Use the National Hydrography Dataset Plus (NHDPlus) to determine the stream order. 
4 Lake or Reservoir – Bodies of water that are named public waters (e.g., Cedar Lake, Round Lake) in Minnesota’s Public Water Inventory and/or they are indicated with a lacustrine NWI code (e.g., L1UBH, L2UBH) on the National Wetland Inventory (see Minnesota DNR Wetland Finder). 
5 Water Regime – Refers to the yearly and long-term duration and timing of surface and ground water in wetlands as characterized by the nontidal water regime modifiers used in the National Wetland Inventory classification system.
6 Histic Epipedon – A thick (20-60 cm) organic soil horizon that is saturated with water at some period of the year and that is at or near the surface of a mineral soil.
7 Histosol – Organic soils that have organic soil materials in more than half of the upper 80 cm or that have organic materials of any thickness if they overlie rock or fragmental materials that have interstices filled with organic soil materials.
8 Minerotrphic Plant Species – Plant species that grow in wetlands fed by mineral-rich groundwater rather than rainwater. Examples include skunk cabbage (Symplocarpos foetidus), marsh marigold (Caltha palustris), great angelica (Angelica atropurpurea), watercress (Nasturium offianale), bog birch (Betula pumila), wiregrass sedge (Carex lasiocarpa, water horsetail (Equisetum fluviatile), beaked sedge (Carex utriculata), Cinnamon fern (Osmundastrum cinnamomeum), shrubby cinquefoil (Dasiphora fruticose), buckbean (Menyanthes trifoliata), and pitcher plant (Sarrancenia purpurea).
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