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General information

MLRA notes

Ecological site concept

Table 1. Dominant plant species

Provisional. A provisional ecological site description has undergone quality control and quality assurance review. It
contains a working state and transition model and enough information to identify the ecological site.

Major Land Resource Area (MLRA): 098X–Southern Michigan and Northern Indiana Drift Plains

"This area is in the Eastern Lake Section of the Central Lowland Province of the Interior Plains. It is a broad
glaciated plain that is deeply mantled by till in the north and outwash to the south. Much of the area is nearly level to
gently rolling. Elevation ranges from 183 to 391 m (600 to 1285 ft). Local topographic relief averages 9 m and
ranges up to 74 m (30 to 245 ft). Highest relief occurs adjacent to river valleys eroded through moraines.
Topography is more subdued south of the Atlantic/Gulf drainage divide near the Michigan/Indiana state line,
elevations ranging from 185 to 280 m (605 to 920 ft). Local topographic relief in the south averages 4 m and ranges
up to 49 m (10 to 160 ft).

The surface of this area is covered by 30 to 150 m (100 to 500 ft) of glacial drift in most areas. At the northern edge
of the area, the drift is more than 100 meters (300 ft) thick. From the Grand River basin northward, most of the drift
consists of till from the Saginaw Lobe of the Wisconsin Ice Sheet. From the Kalamazoo River basin southward,
there are significant deposits of unconsolidated sand and gravel outwash formed between major lobes of the
receding Wisconsin Ice Sheet. The outwash deposits are reworked as sand dunes in the Kankakee River basin.

The bedrock beneath the glacial deposits in this area is deformed in the shape of a basin. The center of this basin
is in the north-central part of the area. Pennsylvanian-age sandstone are in the center of the basin, and
Mississippian-age sandstone and shale beds form the outer rings of the basin. In a few areas the drift deposits are
less than 2 m (6 ft) thick, where glacial outwash channels have eroded to limestone bedrock in Grand Rapids, and
where sandstone bedrock cuestas peak in elevation in near Hillsdale, Michigan. A sandstone cliff < 15 m high (<50
ft) occurs along a short stretch of the Grand River in Grand Ledge, Michigan.

Most of the rivers in this area are short because of their proximity to the Great Lakes east and west of the area. The
largest watersheds, the St. Joseph River, Grand River, and Kalamazoo River drain into Lake Michigan. The
southern extent of the MLRA is drained by the Kankakee River of the Mississippi River watershed."

The central concept of the Inland Salt Marshes is a range of organic (or mineral) soils with high electrical
conductivity, indicating a high amount of dissolved salts, particularly sodium chloride.

Tree

Shrub

Herbaceous

Not specified

Not specified

(1) Schoenoplectus americanus
(2) Eleocharis parvula



Physiographic features

Table 2. Representative physiographic features

Extant occurrences are in floodplains, presumably below the elevation of Paleozoic salt deposits.

Landforms (1) Valley floor
 

Climatic features

Table 3. Representative climatic features

Figure 1. Monthly precipitation range

Figure 2. Monthly average minimum and maximum temperature

Mean July temperatures range from 20.4 to 23 °C (69 to 73 °F). Mean January temperatures range from -6.5 to -3.7
°C (20 to 25 °F). Mean annual precipitation ranges from 799 to 1033 mm (31 to 41 in). Average 0 °C (32 °F) frost-
free season ranges from 127 to 175 days. Average -2 °C (28 °F) freeze-free season is 155 to 199 days. Mean
annual snowfall ranges from 0.6 to 2.2 m (25 to 85 in). Mean annual extreme minimum temperatures range from -
26.6 to -20.8 °C (-16 to -5 °F), or hardiness zones 5a to 6a. Precipitation and temperatures come from 1981-2010
Normals, whereas frost/freeze data come from 1971-2000 Normals. The 1981-2010 period was somewhat wetter
and warmer than the 1971-2000 period. The warming trend was most pronounced during winter months.

Frost-free period (average) 140 days

Freeze-free period (average) 167 days

Precipitation total (average) 35 in
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Figure 3. Annual precipitation pattern

Climate stations used

35.9 in
1980 1985 1995 2000 2005 2010

(1) IONIA 2SSW [USC00204078], Ionia, MI
(2) ALMA [USC00200146], Alma, MI
(3) SAINT JOHNS [USC00207280], Saint Johns, MI

Influencing water features
Site remains saturated from groundwater flow.

Soil features
Soils are very poorly drained mucks or mineral soils. Extant occurrences are included in mollic floodplain mapunits
(Ceresco and Sloan) and a Houghton muck map unit. A provisional classification of these sites is Fluvaquentic
Endoaquepts and Typic Sulfisaprists. If the sulfur content proves to be too low to make Sulfisaprists, classification it
is likely to be the catch-all Typic Haplosaprists. The only soil taxonomic grouping available to recognize the higher
salinity is Halic Haplosaprists. However, documented electrical conductivity readings failed reach the necessary 30
dS/m to be identified as a Halic subgroup, despite a unique response in floristic composition to the otherwise
elevated salinity. Recent field data across one saltmarsh shows pHs ranging from 5.4 to 7, and electrical
conductivity ranging from 2.05 to 13.55 dS/m. Vegetation composition turnover from Typha angustifolia to
saltmarsh specialist Schoenoplectus americanus occurred at 3 dS/m. The relatively low Typha cover present in this
higher salinity zone was 1.8 m tall compared to 3 m outside this zone. An area of exclusively the very short
Eleocharis parvula had readings greater than 10 dS/m. The site was probably overlooked by Clinton County surveys
due to its extremely limited occurrences (3 sites < 5 ha total) restricted to the Maple River floodplain.

Ecological dynamics

State and transition model

Site remains saturated year round with saline groundwater, though the salinity may vary spatially and seasonally.
Relatively few species of halophytes (salt tolerant plants) dominate the vegetation. Site remains relatively clear of
woody species due a lack of salt tolerant native trees and shrubs. The reference community is dominated by
obligate halophytic (salt tolerant) sedges like Schoenoplectus americanus and Eleocharis parvula.

http://plants.usda.gov/core/profile?symbol=TYAN
http://plants.usda.gov/core/profile?symbol=SCAM6
http://plants.usda.gov/core/profile?symbol=ELPA5
http://plants.usda.gov/core/profile?symbol=SCAM6
http://plants.usda.gov/core/profile?symbol=ELPA5




Inventory data references

Other references

A PROVISIONAL ECOLOGICAL SITE is a conceptual grouping of soil map unit components within a major land
resource area (MLRA) based on the similarities in response to management. A provisional ecological site is a first
approximation based on a cursory literature review, personal experience, and limited field reconnaissance. As more
adequate literature review, expert opinion, and intensive plot data are collected, the site concept is subject to
shifting, broadening, narrowing, subdivision, or re-aggregation in definition. Likewise, the community dynamics will
be more elaborate in content, and may also change in structure, upon reaching approved status.

Future work, as described in a project plan, to validate the information in this provisional ecological site description
is needed. This will include field activities to collect low and medium intensity sampling, soil correlations, and
analysis of that data. Annual field reviews should be done by soil scientists and vegetation specialists. A final field
review, peer review, quality control, and quality assurance reviews of the ESD will be needed to produce the final
document. Annual reviews of the project plan are to be conducted by the Ecological Site Technical Team.

Albert, D. A. et al., 1995. Vegetation circa 1800 of Michigan. Michigan's native landscape as interpreted from the
General Land Office Surveys 1816-1856 (digital map), Lansing: Michigan Natural Features Inventory. 

Barnes, B. V. and Wagner, W. H., 2004. Michigan trees: a guide to the trees of the Great Lakes region. Ann Arbor
(Michigan): University of Michigan Press. 

Burger, T. L. and Kotar, J., 2003. A Guide to Forest Communities and Habitat Types of Michigan. Madison,
Wisconsin: Department of Forest Ecology and Management, University of Wisconsin. 

Cleland, D. T. et al., 1994. Field guide: Ecological classification and inventory system of the Huron-Manistee
National Forests, s.l.: USDA Forest Service, North Central Forest Experiment Station. 

Jacquart, E., Homoya, M. and Casebere, L., 2002. Natural Communities of Indiana (Working Draft), Indianapolis:
Indiana Department of Natural Resources, Division of Nature Preserves. 

Kost, M. A. et al., 2010. Natural Communities of Michigan: Classification and Description, Lansing, MI: Michigan
Natural Features Inventory. 
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Nels Barrett, 9/04/2018

Matt Bromley and Andy Henriksen reviewed the narratives. Matt Bromley reviewed associated soil map units.

Rangeland health reference sheet

Indicators

1. Number and extent of rills:

2. Presence of water flow patterns:

3. Number and height of erosional pedestals or terracettes:

4. Bare ground from Ecological Site Description or other studies (rock, litter, lichen, moss, plant canopy are not
bare ground):

Interpreting Indicators of Rangeland Health is a qualitative assessment protocol used to determine ecosystem
condition based on benchmark characteristics described in the Reference Sheet. A suite of 17 (or more) indicators
are typically considered in an assessment. The ecological site(s) representative of an assessment location must be
known prior to applying the protocol and must be verified based on soils and climate. Current plant community
cannot be used to identify the ecological site.

Author(s)/participant(s)

Contact for lead author

Date

Approved by

Approval date

Composition (Indicators 10 and 12) based on Annual Production

http://landfire.cr.usgs.gov/viewer/
http://landfire.cr.usgs.gov/viewer/
http://wiki.landscapetoolbox.org/doku.php/field_methods:rangeland_health_assessment_i.e._indicators_of_rangeland_health


5. Number of gullies and erosion associated with gullies:

6. Extent of wind scoured, blowouts and/or depositional areas:

7. Amount of litter movement (describe size and distance expected to travel):

8. Soil surface (top few mm) resistance to erosion (stability values are averages - most sites will show a range of
values):

9. Soil surface structure and SOM content (include type of structure and A-horizon color and thickness):

10. Effect of community phase composition (relative proportion of different functional groups) and spatial
distribution on infiltration and runoff:

11. Presence and thickness of compaction layer (usually none; describe soil profile features which may be
mistaken for compaction on this site):

12. Functional/Structural Groups (list in order of descending dominance by above-ground annual-production or live
foliar cover using symbols: >>, >, = to indicate much greater than, greater than, and equal to):

Dominant:

Sub-dominant:

Other:

Additional:

13. Amount of plant mortality and decadence (include which functional groups are expected to show mortality or
decadence):

14. Average percent litter cover (%) and depth ( in):

15. Expected annual annual-production (this is TOTAL above-ground annual-production, not just forage annual-
production):



16. Potential invasive (including noxious) species (native and non-native). List species which BOTH characterize
degraded states and have the potential to become a dominant or co-dominant species on the ecological site if
their future establishment and growth is not actively controlled by management interventions. Species that
become dominant for only one to several years (e.g., short-term response to drought or wildfire) are not
invasive plants. Note that unlike other indicators, we are describing what is NOT expected in the reference state
for the ecological site:

17. Perennial plant reproductive capability:
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