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1
INTRODUCTION

The Sand Dune Protection and Management Act, PA 222 (1976), calls for the
wise use and protection of Michiglan's dunes and dunelike formations. Under
the provisions of Act 222, the Department of Natural Resources identified 20
areas as Series I and II Designated Sand Dune Areas (DSD's)(Anonymous 1981),
and proposed 12 Series III DSD's. Comprehensive studies of these dunes and
determination oftheir values.fofnenvironmental, recreational and industrial
purposes were to be completed. Land Resource Program's Coastal Zone Management
Unit, advised by the Sand Dunes Technical Advisory Board, is developing
criteria by which to evaluate Sand Dune Areas' sensitivity to development. The
Michigan Natural Features Inventory has been recommended as the source for data
on the biological resources of dune ecbsystems for use in that evaluation
process.

The Michigaﬁ Natufal Features Inventory (MNFI) was established in 1980 as a
joint venture of The Nature Conservancy and the Michigan Department of Natural
Resources' Land Resource Programs Division (Crispin 1984, Master et al. 1982),
In its five years of operation, MNFI has become Michigan's chief storehouse of
information on outstanding natural habitat types {called natural communities by
MNFI), sensitive plant and animal species, great blue heron roockeries, and
several other noteworthy natural features. About 6,000 detailed occurrence
records, largely the result of field surveys, are stored in computer files and
denoted on topographic maps. Additional data are stored in extensive manual
files set up for over 100 natural community types, over 500 plant and animal
species, over 60 other types of feétures, about 300 managed areas, and for each
of Michigan's 1,200 7.5-minute USGS quad maps.

To organize the natural features data and set conservation pricrities, each

natural feature (an element) is ranked using factors of rarity and threat on a
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state-wide (state element ranking) and range-wide basis (global element
ranking). An example of an MNFI element ranking worksheet and a list of state
and global ranks for all natural communities are given in Appendix I. Each
location of a special feature {an element occurrence) is ranked (an element
occurrence ranking or EO Rank) according to its natural quality (departure from
presettlement conditions) and condition (degree of disturbance). An
explanation of MNFI's four quality-ranks is given in Appendix IT along with

some of the specific criteria used to determine EO Rank. The element ranking

and element occurrence ranking systems help MNFI to simultanecusly gauge the
singular importance of each occurreﬁce of, for instance, open dunes, piping
plover, or Pitcher's thistle, as well as the state-wide or world-wide
importance of these natural features. Obviously, sites with several

high-ranked occurrences of high-ranked elements merit more immediate attention

P
1

than sites with a' few low-ranked occurrences of lower-ranked elements.

[ )

Prior to 1982, MNFI collected primarily existing data on occurrences of
elements of concern, drawing from publications, herbarium and museum specimens,
and the knowledge of expert botanists, zoologists, ecologists, and
naturalists. From this foundation, MNFI then focused efforts on high-ranking
elements and began systematic inventories for the best occurrences of them.
For example, inventories for dry sand prairie (Chapman and Crispin 1984) and
the prairie fringed orchid (Chapman and Crispin 1985) in Michigan were
undertaken., These surveys yielded highly definitive information on the status
of these elements and the locations and quality of their best remaining
examples.

Beginning in 1985, the Michigan Natural Features Inventory initiated
comprehensive and systematic inventories to find all natural quality community

occurrences within a county or region. This methodology is based on successful
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natural areas inventories undertaken elsewhere in the midwestern United States
(e.g., White 1978 in Illinois and Anonymous 1985 in Indiana). It is.the long
range goal of MNFI to complete a natural areas inventory for the entire state.
Definitive knowledge about the best natural lands in a county, and eventually
in the state, derive from this approach. In 1985 MNFI undertook a systematic
inventory of Cass and Branch Counties. Air photos were examined to locate all
natural lands, these locations.ﬁere checked from aircraft, and the qualifying
potential natural areas were visited on foot. This systematic approach greatly
increased MNFI's information base for these counties and makes it possible to
design conservation plans which ensure protection of each county's natural
divefsity. It can also be focused on a particular type of feature or area of
the state to assist in protection planning for that feature or region.
Employed on a statewide basis, this method can provide an effective approach to
protecting Ehéjentiré spectrum of Michigan's natural diversity.

MNFI employed the systematic inventory approach to identify the areas of
highest natural integrity in Michigan's Designated Sand Dune Areas. These
areas, comprised of natural communities with their characteristic species,
represent perhaps 90 percent of the biological diversity in Michigan's
duneland; the other 10 percent consists of sensitive plant and animal species
which occur both within and outside these natural areas. The full range of
biological diversity in the Sand Dunes Areas can be conserved by protecting
sites with the best occurrences of the dunes' natural communities and by
protecting enough populations of the dunes' sensitive plant and animal
species. The natural community ana sensitive species data are the foundation

for judging the biological values of the Designated Sand Dune Areas.
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METHODS
Methods used in the Sand Dunes Natural Area Inventory follow those developed
in Illinois (White 1978) and Indiana (Anonymous 1985). The inﬁentory ptoceeds
in three stages: 1) map and air photo interpretation; 2) reconnaissance by
aircraft; and 3) ground survey.

Map and Air Photo Interpretation

A list of natural features.foqnd in coastal zone dunes was prepared from
MNFI's data base. Photointerpreters familiarized themselves with the air photo
characteristics of high quality natural communities already documented by
MNFI. Additional resources, such as vegetation maps, field surveys, soil maps,
historical aerial photography and original land survey records, were consulted
to increase understanding of the duneland environment. It had proven critical
that an ecologist or person with similar training interpret the maps and air
photos. ¥

Work progressed county by county within the DSD's and selected non-
designated sand dune regions. Wooded dunes, open dunes and wetlands within
dunes were studied to the greatest inland extent of the dune system. The
natural area potential of all parcels of land was assessed and topographic maps
were marked with interpretive symbols, such as "ALD" standing for
"average-large-dense," meaning crown size was average to large and there were
few or no canopy openings. From past experience, the maturity of dune forests
was assumed to correlate with croﬁn size of canopy trees, average-sized crowns,
for example, indicating mature trees of 40-60 cm dbh. Ground-truthing often
improves the accuracy of interpretétion, but was not done for lack of time.
Consistency of interpretation was checked by re-interpreting some previously
surveyed parcels,

Interpreters finding minimally disturbed natural vegetation outlined each
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such potential natural area (PNA) in red pencil. A dashed line was used if it
was likely the site and similar ones would be eliminated during later
reconnaissance, so that workers can decide in the field whether or not to
continue checking areas that are proving to be poor quality. A summary
document, the County Scorecard, was used to track the survey and protection
status of each PNA. Areas falling in two counties were considered one PNA and
included in one or the other,cdunty, but referenced on the County Scorecard
within the complementary county. MNFI maps and occurrence records were
consulted to determine the extent of fieldwork already done in each PNA to
avoid duplication.

Aerial Reconnaissance

Reconnaissance from aircraft provides a highly efficient method of
conductiqg-gn initial screening of PNA's. Interpretive errors are discovered,
better chafécﬁérization of the vegetation is obtained, and areas destroyed or
disturbed since the air photos were taken c¢an be eliminated. A blue pencil is
used to number PNA's in aerial survey order within each each county. Flight
lines are drawn on air photos, taking into account the capacity of the aircraft
to make turns, the presence of radio and TV towers, etc. Quad maps and PNA
forms are arranged in flight order, and each quad is completed before moving on
to the next. The best air reconnaissance is done at 500 feet, but is possible
as high as 1400. TForests should be flown before leaf-on in spring to make
stumps, size of trunks, etc. wvisible. Upland grasslands and savannas are flown
in early spring when prairie grass colors stand out. Wetlands are best flown
in mid- to late August, after grasges, composites, and the alien Lythrum
salicaria have fully developed. A Potential Natural Area (PNA) Survey Form was
completed for each area selected for field survey {(Appendix III).

A single aerial reconnaissance flight was conducted in 1986. No flights
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were done in 1985, due to funding and time limitations. The 1986 flight was
undertaken in July and covered PNA's located on Lake Michigan island DSD's.
Because the timing of the flight was late, northern hardwood forest were
difficult to evaluate, Hence, only two PNA's were eliminated. However, due to
the high cost in time and expense to survey islands, that flight was considered
worthwhile.

Field Work

In the first year of this inventory, it was necessary to rapidly build
experience in evaluating site quality. Because aircraft reconnaissance was not
done, an overview survey of all duneland PNA's was performed. Workers
categorized the vegetation by natural community type for each PNA visited,
using the PNA Form. Species checklists were completed whenever possible. The
presence of sensitive plants and animals was noted. A preliminary evaluation
of quality Gasymade for each natural community, care being taken to give
reasons for eliminating areas from further consideratien.

A second visit was made to natural communities ranked C or better to confirm
the quality-rank and complete detailed MNFI survey forms (Appendix IV) on B-
and A-rank natural communities and for all special plant and animal
occurrences. Vegetation structure and dominance, size of trees, kind of soil,
presence of animals, and general notes on disturbance, buffers, threats,
etc. were recorded,

During the 1986 season, sufficient field work had heen accomplished and
evaluative criteria established to guide new field workers. Therefore, only
single visits were made to each PNA. In addition, revisits were made to 1985
sites needing further work. Field workers documented occurrences for all
special plant and animal occurrences as well as natural communities with an EC

Rank of G and higher, if state ranked $2-3, or EO Rank BC and higher, if state




ranked S3 or lower.

Data Analveis

Field data on natural communities and sensitive plant and animal species
were abstracted for each occurrence and summarized on MNFI's Element Occurrence
Records (EOR's)(see Appendix V for example). These occurrences were mapped and
the EOR's computerized. Element occurrences (EQ's) are retrievable by Sand
Dune Area, by county or othen.géqgraphical area, by element type, and by
several other parameters., MNFI's mapped EQ's from the 1985 field season have
been digitized into the Michigan Resource Inventory System, a computerized
mapping database. Mapped EO's from the 1986 field season will be digitized by
MIRIS during the winter of 1987.

Element occ;rrences are summarized on a Natural Heritage Scorecard. This
document (Appendix IX) lists, in ranked order by state rank and EO Rank, each
natural comﬁungty'elehent occurrence. Furthermore, it concisely presents data

critical to conservation planning, including EO Ranking comments and comments

on protection needs, strategies, or present levels.

RESULTS

From aerial photographs, 119 sites were selected for field checking; of
those, 23 were outside Designated‘Sand Dune Areas. Each site contained 1-6
natural community types. Six natural community types predominated in the
Designated Sand Dune Areas and are listed in order of prevalence: Open Dunes
(26 element occurrences), Interdunal Wetland (14), Boreal Forest (9), Mesic
Northern Forest (7), Great Lakes Bérrens (6) and Sand/Gravel Beach (5). Forty-
eight excellent or good (A- and B-rank) examples of natural communities were
found in the course of this inventory. Forty-eight fair examples (BC~ and

C-rank) of natural communities were found. These community occurrences are
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listed in Appendix IX, prioritized in order of state rank and element occurence
rank.

More excellent, good and fair examples of Open Dunes were found than of any
other community type. (Descriptions of natural community types are given in
Appendix VII.) The best examples are near Saugatuck, at Hoffmaster State Park,
Muskegon State Park, Big Sable Point (Ludington/Nordhouse Dunes), Platte River
Point, Sleeping Bear Dunes, Eyfamid Point, Cathead Bay, along Sturgeon Bay
proper, Grand Sable Dunes, South Manitou Island, South Fox Island and High
Island.

Good examples of Interdunal Wetland usualiy were associated with good
occurrences of Qpen Dunes, as at Saugatuck, Muskegon State Park, Little Sable
Point, Big Sable Point, Platte River Point, Sturgeon Bay, Hog Island and Point
Aux Chenes. Two good examples occur outside Designated Sand Dune Areas: Grass
Bay and Cré& ﬁiverIMQuth. |

The southern subtype or variant of Boreal Forest occurs in nine sites on
Designated Sand Dunes. High quality occurrences on Designated Sand Dunes are:
North and South Fox Islands, High Island, Waugoshance Point. Au Sable Point is
a high quality occurrence just outside a DSD region.

Great Lakes Barrens occurs at six sites. All but one are excellent to good

occurrences. These are: Big Sable Dunes, Platte Bay, Silver Lake State Park,

Good Harbor Bay and Cathead Bay.

Only one excellent and seven good quality non-Boreal forest tracts were
found, five on islands and one outside the Designated Sand Dune Areas.
Bridgman Dunes represents a good example of Mesic Southern Forest and
Hoffmaster State Park contains a good example of Dry-mesic Southern Forest
which, because of its location, is transitional to Dry-mesic Northern Forest.

Hog Island has locally uncut Rich Conifer Swamp and a Dry-Mesic Northern Forest
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that last saw disturbance from Indians in presettlement times. North Fox
Island has an excellent example of Mesic Northern Forest and possibly a
community type not previously described (Wet-Mesic Northern Forest). South
Manitou and South Fox Islands still have small tracts of good quality Mesic
Northern Forest, despite their history of heavy logging.

Thirteeen fair quality forest community occurrences were located. These are
listed on the Natural Diversitrﬁ‘Scorecard (Appendix IX). The paucity of good
forest tracts is the consequence of heavy past cutting and severe fires,
compounded by a recovery rate in dune forests which is slower than forests not
on sand. Because they were cut first, the southern forest types are developing
old growth conditions while the northern forest have just reached maturity.
Cutting still continues, more in northern forests than southern., About 5
percent qf gll sites visited suffered recent cutting.

Other exéeiient aﬁd good examples of community types found are Coastal Plain
Marsh {near Covert), Cobble Beach (at Waugoshance Point)}, and Sand/Gravel Beach
(at Pointe Aux Chenes and on High Island). Good examples of Great Lakes Marsh
exist at Waugoshance Point and (not within a Sand Dunes Area) at Cheboygan
State Park.

Special plants are found at 193 locations and special animals at 18 places
within the Designated Sand Dunes. The largest DSD's do not have the greatest
number of special species occurrences, nor do small DSD's necessarily have the
fewest, illustrating that each DSD's has individual characteristics which
determine its potential for special species regardless of the size of the DSD.
But there is a strong trend for thé larger DSD's to support more natural
community occurrences, reflecting a correlation between size and habitat
diversity.

The two largest Designated Sand Dune Areas--Benzie/Leelanau County and
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Muskegon/Ottawa County--have respectively 25 percent and 19 percent of the
natural community occurrences and 12 percent and 11 percent of the special
plant and animal occurrences.
Although large, the Emmet County Sand Dune Area is diverse beyond its size.
It contains many more special plant and animal occurrences than other Areas--23
percent of all the occurrences--and is third in the number of natural community

occurrences (14 percent), Divérsity is high here partly because the Straits of

Mackinac lie at the center of several special plants' ranges. But in addition,
the low dunes underlaid by calcareous bedrock promoted the formation of several
natural community types (e.g., Cobble Beach and Great Lakes Barrens) in fairly
small areas which, except for forest land, were little exploited by humans.
Berrien County and Van Buren County represent diverse Sand Dune Areas,
having 13 pgrcent and 16 pefcent of the special plant and animal occurrences

respectively. " The number of community occutrences here (14 percent of the

total) results from the large area involved and the recovery time enjoyed by
southern forests since early logging. Several plant species restricted in the
sand dunes to southwest Lower Michigan boost the number of special species
occurrences. The Allegan/Ottawa County Sand Dune Area experiences this
distribution phenomenon: 6 percent of all special species occurrences are
here. The other Sand Dune Areas have fewer than 3 percent each of the total.

The Mason County Sand Dune Area stands out for supporting one of the world's

largest population of Cirsium pitcheri. Allegan/Ottawa County, Oceana County

and .Mason County Areas, as is expected of large tracts, have a fair number of
natural community occurrences, about 5 percent each.

About half the occurrences of natural communities and special plants lie
partly on state and federal lands, mostly within parks. These public lands

have different levels of protection, from dedicated Natural Areas on state



11
land, to administratively designated Outstanding Natural Feature Subzones in
Federal Parks, to mere inclusion in a state park or national forest. The
latter situation often provides insufficient protection for sensitive natural
features on public land. Virtually no protection is afforded the remaining
natural features in duneland, except those within natural areas owned by
conservation organizations, local govermments, or universities, of which there
are very few. Development within a site or at its edge had disturbed about 17
percent of all the potential natural areas checked in this survey. This
development occurred on private lands primarily from Muskegon south to Indiana,
on the Leelanau Peninsula and near Traverse City, and around the Straits of
Mackinac,

Duneland vegetation varies considerably from Indiana to the north shore of
Lake Michigan. Sand Dune Areas fall within four natural regions which are
defined as ;regs of génerally uniform landforms, soils, climate, and
vegetation., The first natural region, extending from Indiana to Muskegon, is
defined by climate and reinforced by a soil change at Muskegon from fine to
coarse textured soils. Several southern plant species reach their northern

range limit here, including Corylus americana, Podophyllum peltatum, Rosa

carolina, Geranium maculatum, Ptelea trifoliata, Euonymus obbvata, Vitis

aestivalis, Cornus florida, Smilax rotundifolia, and Chimaphila maculata.

Conversely, certain northern species disappear or become rare and restricted to

special microhabitats (like dunes) south of Muskegon, such as Acer spicatum,

Taxus canadensisg, Pinus resinosa, P. banksiana, Tsuga canadensis, Deschampsia

flexuosa, and Eleocharis pauciflora.

The division between the second and third natural region occurs around
Portage Lake (between Manistee and Frankfort) where moraines occur at the lake

shore and extend considerably inland. Several southern species reach the
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northern edge of their range here: Quercus velutina, Sassafras albidum, Rhus

copallina, Panicum virgatum, and Cyperus schweinitzii. The northern species

not found south of this line include Geocaulon lividum, Arceuthobium pusillum,

Anemone multifida, Parnassia parviflora, Rubus parviflorus, Cyperipedium

arietinum, Acer pensylvanicum, Goodvera oblongifolia, Juniperus horizontalis,

Agropyron dasystachyum, Tanacetum huronense, Streptopus amplexifolius, and

Lilium philadelphicum. Some ofrthase stop short of here and are most abundant

around the Straits of Mackinac.

At Cross Village, the moraines give way to lakeplain with calcareous bedrock
clese to the surface. This natural region around the Straits of Mackinac
supports most populations of the sensitive Great Lakes endemic species Iris

lacustris and Solidago houghtonii.

The Lake Michigan Islands support some of the highest quality natural

4

communities;l There ié a strong correlation between island habitation and both
frequency and natural quality of the community occurrences there. Hog and
North Fox Islands are the least disturbed and have had only temporary
settlement by Indians, fisherman or reclusive millionairs. South Fox, South
Manitou, High, and Beaver Islands have seen much more disturbance from
settlement activities and logging. It is generally the lands of lowest
economic returns that are the least disturbed here. While that pattern is

evident throughout Michigan's DSD's, it is most obvious on these islands.

RECOMMENDATIONS
Because of the high natural divérsity and overall global importance of dune
ecosystems, other sand dunes not within DSD's, as well as &ndeveloped non~dune
coastal zone lands should also be jnventoried. Other dunes occur in Lower

Michigan on the shore of northern Lake Huron, in the Thumb region, in Upper
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Michigan between Epoufette and Seul Choix Point on Lake Michigan and at
additional scattered locations along Lake Superior.

There is a continuing need for research directed at problems in community
classification and evaluation. While the present survey has provided valuable
data on community occurrences within DSD's, the Michigan Natural Community
Types Classification needs to incorporate occurrences from well outside the
pSD's (e.g., Lake Huron and Erig\coastal zone).

Each Designated Sand Dune Area belongs to a distinct natural region of the
state (Albert, et al., 1986). This distinction needs be incorporated into any
rating system for duneland protection. Priorities better reflecting the
biology of dunelands will result from examining such issues as whether other
examples of an element occur or are protected within a natural region.

MNFI needs to periodically update the Duneland Natural Heritage Scorecard to
insure thatuogf dataireflects present conditions. As development occurs
throughout the dunes and man's activities eliminate or degrade natural
features, Scorecard revision will be needed. While the MNFI database is
designed for continuous revision and upgrading of EOR's as new data is
obtained, it is difficult to commit staff time to monitor sites which have
already received comprehensive inventory. Time and cost effective methods of
updating site information, such as accompanying Shoreline Protection Program

personnel on shoreline reconnaisance flights, would be desirable.
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APPEMDIX I 16

(6/22/83)7 STATE ELEMENT RANKING FORM

Elemepﬁ Code: CPN Class: NC State/Program: MI
Eleméht Mame: Inland Salt Marsh : Date: 29 March 1984
Common Name: - " Prepared by: Kim Chapman

FO SPECIFICATIONS: Salinity of water & soil must result from natural processes. Area
of saline soil or indicator spp. mark boundaries. May have only 2 indicator spp.
HABITAT OR COMMUNITY CESCRIPTION: Naturally saline wetland (Na,C1,K). Vegetation

influenced by salinity is ?pﬁrsgr or 1ac¥s spp. ?f nearby non- s? 1n§ ha 3ta%? Ind1cators
EXELPLARY EG IN STATE: Atr e Scirpus olneyi, Eleocharis parvuyla, Samo oribundus,

iplex patula, Chara, S. americanus, Typha angustifolia, H1b1scus
d Salt Marsh, Clinton Co. )

TAXONUWIC DISTINCTMESSIReTated to salt marshes of fblantic (& Pacific?} coasts, but
salinity not derived from ocean:.. Alkali flats & saline grasslands of the West not similar
PERMANENCE OF E0s: Edaphic climax--permanently resists woody encroachment & invasion by i
many marsh spp. unlesstgydrology changes. . !
STATE STATUS: :

Comments:

DEGREE OF LEGAL PROTECTION: None. Two obligate halophytes are state-threatened spp.
STATE RAMKING CRITERIA

Estimated State EOs: g) B C D ) _
Comments: 16 sites formerly--9 confirmed destroyed. 2 good EO's, T poor EQ known.

Estimated State Abundance: | (3) B c D
Comments: 180 Acres formerly. 12 acres good now, 10 acres poor.

State Range: (&) B C D ' E
‘Comments: Formerly 14 counties, but very local w1th1n counties. Presently known from
one county, potentiaily three others. : T
Estimated Adequately Protected EOs in State: u A . c D

Comments: DNR has been notified of 2 EO's and has establashed management agreement with f
The Mature Conservancy for protection. : i

Relative Threat of Destruction: A B (:) b , !
Comments: Formerly highly threatened because of economic value of $alt. Urbanization/
filling destroyed many & agriculture destroyed a couple.

Ecological Fragility: A (B) ¢

Comments: Desruption of salt spring or seep destroys marsh. Plowing changes vegetation
permanentiy. )

Other-Ranking Criterias

STATE ELEMENT PRIORITY RANK: (:) 2 83 84 s5 SA ¥ SH s X
Summarize reascns: Great rarity, restricted distribuiton, small size.

NUVBER CF PROTECTED EO0s MEEDED iN STATE (include reascns):
Every EO should get maximum protection

INVENTORY/RESEARCH NEEijS: |
Does depietion of regional aquifers affect vate of flow:.at brine spring or seep?

OTHER PROTECTICN/STEWARDSHIP NEEDS:

Monitor effect of deer, hunters, and naturalists on fragile, highty saline zone of salt
marshes: that have obixgate halophytes. Heavy visitation may promote or elimate ha1ophytes
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GLOBAL AND STATE RANKS FOR MICHIGAN NATURAL CCMMUNITIES
BUR OAX PLATNS Gl BUR OAK PLAINS 5%
INLAND SALT MARSH Gl OAK OPENINGS S1
LAKEPLAIN QAX QPENING Gl LAKEPLATN OAX OPENINGS 51
MESIC SAND PRATRIE Gl INLAND SALT MARSH sl
OAK OPENINGS Gl BLACKSOIL. PRATRIE 51
COASTAL PLATN MARSH G2 NORTHERN BALD Sl
INTERDUNAL WETLAND G2 MESIC SAND PRATRIE s1
INTERMITTENT WETLAND G2 (Cave) 51
BEDROCK BEACH G2? (SINKHOLE) : S1
OAK BARRENS G27 WET-MESIC PRAIRIE S81-2
NORTHERN BRALD . G2-3 HILISIDE PRAIRTE §1-2
LAKEPLAIN WET-MESIC PRAIRIE G2-3 LAKEPLATN WET-MESIC PRATRIE S1-2
LAKEPLAIN WET PRAIRIE G2-3 LAKEPLATN WET PRAIRIE 51-2
ALVAR - G2-3 BEDRCCX BEACH 52
BLACKSOIL PRAIRIE ., G3 COASTAL PLATN MARSE 52
WET-MESIC PRAIRIE G3 INTERDUNAL WETLAND 52
HILLSTDE PRATRIE G3 ) INTERMITTENT WETLAND 52
WET PRAIRIE G3 WET PRAIRIE 52
DRY SAND PRAIRIE G3 DRY SAND PRAIRIE 52
GREAT LAKES BARRENS G3 ALVAR 52
COBBLE BEACH G3 OAK BARRENS 52
NORTHERN FEN G3 DRY SOUTHERN FOREST 52
PATTERNED FEN G3 PRATRTE FEN §2-3
PINE BARRENS G3 WOODLAND PRAIRIE §2-3
POOR FEN G3 GREAT LAKES BARRENS 52-1 o
PRATRTE FEN G3 COBBLE BEACH 52-3 ‘ :
RELICT CONIFER SWAMP Gy RELICT BOG 52-3 L
RELICT BOG G3 RELICT CONIFER SWAMP 52-3 I
SAND/GRAVEL BEACH G3 DRY-MESIC SOUTHERN FOREST 52-3 1
SOUTHERN SWAMP ' G3 DRY NORTHERN FOREST 52-3 ‘
OPEN DUNES. @3 NORTHERN FEN §2-3 -
DRY SOUTHERN FOREST G3-4 SOUTHERN FLOODPLAIN FOREST 52-3 ;
WOCODLAND PRATRTIE G3-4 SOUTHERN SWAME 52-3
DRY-MESIC SOUTHERN FOREST G3-4 BOREAL FOREST §2-3
DRY NORTHERN FOREST G3-4 DRY ACID CLIFF ' §52-3
SOUTHERN FLOODPLAIN FOREST G3-4 MOIST ACID CLIEFF. . 52-3
MESTC SOUTHERN FOREST Gl-4 . PINE BARRENS - 83
SOUTHERN WET MEADOW . G3-4 POOR FEN S3 !
GREAT LAKES MARSH G3-4 SAND/GRAVEL BEACH S3 ?
(CAVE) G3-5 - OPEN DUNES 53
( SINKHOLE) G3-5 . MESIC SOUTHERN FOREST 83
DRY ACID CLIFF G3-5 GREAT LAKES MARSH 53
MOIST ACID CLIFF G3-5 PATTERNTD FEN S3
DRY NON-ACID CLIFF G3-5 SOUTHERN WET MEADOW 33
MOIST NON-ACID CLIFF G3-5 BEDROCK GLADE S3
SOUTHERN SHRUB SWAMP GU DRY NON-ACID CLIFF s3
BOREAL FOREST - G4-5 MOIST NON-ACID CLIFF 53
BEDROCX GLADE G4~5 EMERGENT MARSH 53
EMERGENT MARSH G4-35 RICH CONIFER SWAMP 83-4
SUBMERGENT MARSH G4-5 DRY-MESIC NORTHERN FOREST S3-4
HARDWOOD-CONIFER SWAMP G4-5 HARDWOOD-CONIFER SWAMP 53-4
DRY-MESIC NORTHERN FOREST G4-5 NORTHERN WET MEADOW S53-4
RICH CONIFER SWAMP G4-5 MUSKEG 53-4
NORTHERN WET MEADCH G4-5 SUBMERGENT MARSH 33-4
MUSKEG G435 BOG S4-5
BOG ‘ G4=-5 ' POOR CONIFER SWAMP S4-3
PCOR CONIFER SWAMP G4-3 MESTC NORTHERN FOREST S4-5
MESIC NORTHERN FOREST G4-3 SOUTHERN SHRUB SWAMP S4-5
NORTHERN SHRUB SWAMP G4-3 NORTHERN SHRUB SWAMP S4-5
i Bold type~ranking forms done, (COMMUNITY) not biclogical?
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Michigan Natural Features Inventory
Element Occurrence Quality-Ranks
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i

Explanation®

Excellent occurrence: all A-rank occurrences of an element
merit quick, strong protection. An A-rank community is
nearly undisturbed by humans, or has nearly recovered from
early human disturbance; it is further distinguished by being
an extensive, well-buffered, etc. occurrence. An A-rank
population of a sensitive species ig large in area and number
of individuals, 'stable, if not growing, shows good repro-
duction, and exists in natural habitat.

Good occurrence: protection of the occurrence is important
to the survival of the element in Michigan, especially if
very few or no A-rank occurrences exist. A B-rank community
is still recovering from early disturbance or recent light
disturbance but eventually will reach A-rank, or it is nearly
undisturbed or nearly recovered from disturbance but is less
than A-rank because of significantly smaller size, poorer
buffer, etec., A B-rank population of a sensitive species is
at least stable, in a minimally disturbed habitat, and of
moderate size and numbex.

Fair occurrence: protection of the occurrence helps conserve
the diversity of a region's or county's biota and is
important to state-wide conservation if no higher-ranked
occurrences exist. A C-rank community is in an early stage
of recovery from disturbance, or its structure and
composition have been altered such that the original
vegetation of the site will never rejuvenate, yet with
management and time partial restoration of the community is
possible. A C-rank population of a sensitive species ig in a
clearly disturbed habitat, small in size and/or number, and
possibly declining.

Poor occurrence: protection of the occurrence may be
worthwhile for historical reasons or only if no higher ranked
ocecurrences exist. A D-rank community is severely disturbed,
its structure and composition have been greatly altered, and
recovery to original conditions, despite management and time,
essentially will not take place. A D-rank population of a
sensitive species is very small with a high likelihood of
dying out or being destroyed, and exists in a highly
disturbed and vulnerable habitat.

* Intermediate ranks may also be assigned.
** More detailed ranking instructions for individual elements are found in
the element specification field of the element ranking form.
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Quality-Ranking Criteria for
Palustrine and Terrestrial Natural Communities
of Michigan's Great Lakes Coastal Zone

Michigan Natural Features Inventory
Mason Building, Box 30028
Lansing, MI 48909

Palustrine

Marsh

Submergent Marsh Hydrology must be unaltered by road-building, dams,
drains, etc.; if recovered from human-created water level changes, then
occurrence is acceptable but rank must be lowered. Vegetative diversity,
isolation {no motorboats, ‘etc:), and extent of shoreline development
(affecting water quality) also affect quality rank.

Minimum Acres: A-rank occurrence is 100+ acres; B-rank is 60-99 acres;
C-rank is 30-59 acres.

Boundary Mapping: :

Exemplary Occurrence: None documented.

Emergent Marsh Hydrology must be unaltered by road-building, dams,
drains, ete.; if recovered from human-created water level changes, then
occurrence is acceptable but rank must be lowered. Vegetative diversity,
jsolation {no motorboats, etc.), and extent of shoreline development
(affecting water quality) also affect quality rank.
B Minimum Acres: A-rank occurrence is 100+ acres; B-rank is 60-99 acres;
~ C-rank is 30-59 acres.
Boundary Mapping:
Exemplary Qccurrence: Miller Lake, Branch Co.

Great Lakes Marsh Must be big enough to sustain breeding waterfowl,
shorebirds, fish spawning grounds, and some medium-sized mammals

(e.g. muskrat, fox). Must exhibit typical zonation, preferably with
natural vegetation at upland edge. Increase rank for marshes with several
cover types and many native vascular plant species (40+). Decrease rank
for presence of exotics, water control structures, etc., especially if
major vegetative composition changes result. Boat slips, jetties,

etc., are minor disturbances unless associated with heavy human use, which
disturbs animals and destroys submergent vegetation.

Minimum Acres: A-rank occurrence is 300+ acres; B-rank is 100-299 acres;
G-rank occurrence is 30-99 acres.

Boundary Mapping: Wetlands associated with a single coastal feature (a
bay, a delta) constitute one occurrence even if interrupted by fields,
forest, fill, or channels. Highly managed portions of marshes, even if
they sustain animals, should be excluded,

Exemplary Occurrence: St. Clair River Delta, St. Clair Co. (southern
type); ?Munuscong River Delta, Chippewa Co. (northern type)}; Pottawattomie
Bayou, Ottawa Co. (estuary).

Northern Wet Meadow Hydrology must be unaltered by road-building,
dams, drains, etc.; if sufficiently recovered from human-created water
level changes, then occurrence is acceptable but rank must be lowered.
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Good upland buffer raises rank. Light grazing or mowing in the past is
acceptable if the dominants and vegetative composition are still typical.
Minimum Acres: A-rank occurrence is 60+ acres; B-rank is 40-59 acres;
C-rank is 20-39 acres.

Boundarv Mapping:

Exemplary Occurrence: None documented.

Southern Wet Meadow Hydrology must be unaltered by road-building,
dams, drains, etc.; if sufficiently recovered from human-created water
level changes, then occurrence is acceptable but rank must be lowered.
Good upland buffer raises rank. Light grazing or mowing in the past is
acceptable if the dominants and vegetative composition are still typical.
Minimum Acres: A-rank occurrence is 60+ acres; B-rank is 40-59 acres;
C-rank is 20-39 acres.

Boundary Mapping:

Exemplary Occurrence: Christiana Creek, Cass Co.

Interdunal Wetland Raise the rank for very diverse sites {50+ native
vascular plant species, good species equitability, all stages of swale
development, etc.).

Acres: A-rank occurrence is 80+ acres; B-rank 40-79 acres; C-rank 5-39
acres; include smaller occurrences if they represent isolated,
particularly "disjunct" occurrences.

Boundary Mapping: Associated wooded areas (e.g. jack pine on drier edges,
cedar-tamarack on narrow dune ridges in wetland) are included if too small
for separate occurrence.

Exemplary Occurrence: Big Sable (Ludington and Nordhouse) Swales, Mason
Co.; Crow River Mouth, Mackinac Co.; Grass Bay, Cheboygan Co.

Prairie

Lakeplain Wet Prairie A-rank occurrence must never have been plowed
and possess at least 45 native vascular plant species, including most of
the type indicators (see description). Recovering, plowed tracts can be
an occurrence if diversity is good.

Minimum Acres: A-rank occurrence is 5+ acres; B-rank is 2-4 acres} C-rank
is 1 acre.

Boundary Mapping:

Exemplary Occurrence: Sebewaing Bay, Tuscola Co.

Lakeplain Wet-mesic Prairie A-rank occurrence must never have been
plowed and possess at least 55 native vascular plant species, including
most of the type indicators (see description). Recovering, plowed tracts
can be an occurrence if diversity is good.

Minimum Acres: A-rank occurrence is 5+ acres; B-rank is 2-4 acres; C-rank
is 1 acre.

Boundary Mapping:

Exemplarv Occurrence: Middle Channel Country Club, St. Clair Co.

Forest

Poor Conifer Swamp Uncut stands needed for A- and B-rank. Besides
having other characteristics of old growth, A-rank stands must have many
canopy trees of 25-35 cm dbh (80+ years?). Younger uncut stands can be
ranked high if the vegetative structure and composition are natural and
typical.




21

Minimum Acres: A-rank stands are 120+ acres; B-rank 60-119 acres; C-rank

30~59 acres.

Boundary Mapping: Map the swamp as part of an open bog if it is obviously
successionally related and of limited extent (e.g. in a small kettlehole).
Exemplary Occurrence: Lumberman's Bay, Marquette Co.

Rich Conifer Swamp 01d growth needed for A-rank sites. (Many canopy
trees are 140-170 years old; at the wettest sites these trees will be 35-
55 cm dbh; at better sites 65-80 cm dbh.) Light cutting is acceptable if
canopy still is 907 conifer. The cancpy may be as sparse as 40-50 percent
cover, but greater cover--suggesting longer stability--raises rank.
Forest must be mature for C-rank.

Minimum Acres: A-rank occurrence is 120+ acres, B-rank is 60-119 acres,
C-rank is 30-59 acres, but uncut stands may be ranked higher than acreage
suggests,

Boundarv Mapping:

Exemplary Occurrence: Dukes RNA, Marquette Co.

Hardwood-Conifer Swamp 01d growth is needed for A-rank, but light
cutting is acceptable. (Most canopy hardwood trees on wet sites are 35-50
em dbh; on better sites they are 60-80 cm dbh; sizes of conifers are as
for Rich Conifer Swamp.) Forest must be mature for C-rank. Diversity,
extent of buffer, additional disturbances affect rank.

Minimum Acres: A-rank is 100+ acres; B-rank 50-99 acres; C-rank 25-49
acres,

Boundary Mapping:

Exemplary Occurrence: None documented.

Southern Swamp 01d growth is preferred for A-rank, but light cutting
is acceptable. (Many canopy trees are 55-75 cm dbh and 140+ years old.)
Younger stands, if uncut and typical in vegetative structure and
composition, may be acceptable. Forest must be mature for C-rank.
Diversity, extent of buffer, additional disturbances affect rank.

Minimum Aeres: A-rank occurrence is 80+ acres; B-rank 50-79 acres; C-rank
25-49 acres.

Boundary Mapping:

Exemplary Qccurrences: None documented.

Shrub

Northern Shrub Swamp Occurrences should be virtually undisturbed.
Long-lived stands are required.

Minimum Acres: A-rank occurrence is 60+; B-rank is 35-59 acres; C-rank is
15-34 acres.

Boundary Mapping: Map adjacent mudflats along streams, small inclusions
of wet meadow, etc. as part of occurrence if less than 5 acres.

Exemplary Occurrence: None documented.

Southern Shrub Swamp Occurrences should be virtually undisturbed.

Long-lived stands are required.
Minimum Acres: A-rank occurrence is 60+; B-rank is 35-59 acres; C-rank is

15-34 acres.

Boundary Mapping: Map adjacent mudflats along streams, small inclusions
of wet meadow, etc. as part of occurrence if less than 5 acres.
Exemplary Occurrence: None documented.
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Forest/Marsh
'} Wooded Dune and Swale Complex
Terrestrial

Forest

Mesic Southern Forest (Southern Hardwood Forest) 01d growth preferable
for A-rank, but light cutting is acceptable. (Many canopy trees are 50-70
cm dbh, 140-170 years old.) Forest must be mature for C-rank (many canopy
trees 40+ em dbh, 120+ years old). Diversity, extent of buffer,
additional disturbances affect rank. Light grazing is acceptable if stand
is old growth and 15+ acres.

Minimum Acres: A-~-rank occurrence is 80+ acres; B-rank 40-79 acres; C-rank
15-39 acres. Minimum size for old growth is 10 acres if good buffer is
present.

Boundary Mapping:

Exemplary Occurrence: Warren Woods, Berrien County.

Dry-mesic Southern Forest (Qak-Hardwood Forest) 0ld growth preferable
for A-rank, but light, even recent cutting, is acceptable. (Many canopy
trees are 60-80 cm, 140+ years old.) Forest must be mature for C-rank
(many canopy trees 40+ cm dbh, 100+ years old). Diversity, extent of

. buffer, additional disturbance affect rank. Ungrazed stands preferable,
but light grazing acceptable if stand is old growth and 20+ acres.
Minimum Acres: A-rank occurrence is 80+ acres; B-rank is 40-79 acres; C-
rank is 20-39 acres. Minimum size for old growth is 13 acres if good
buffer is present.
Boundary Mapping:
Exemplary Qccurrence: Smith's Woods, Jackson Co.

Dry Southern Forest (Oak Forest) 01d growth preferable for A-rank.
(Many canopy trees are 50-70 cm dbh, 140+ years old.) Forest must be
mature for C-rank (many canopy trees 40+ cm dbh, 100+ years old).
Diversity, extent of buffer, additional disturbance affect rank. Ungrazed
stands preferable, but light grazing acceptable if stand is old growth and
20+ acres.

Minimum Acres: A-rank occurrence is 80+ acres; B-rank is 40-79 acres; G-
rank is 20-39 acres. Minimum size for old growth is 15 acres if good
buffer is present,

Boundary Mapping:

Exemplary Occurrence: None documented.

Mesic Northern Forest (Northern Hardwood Forest and Hemlock-Hardwood
Forest) 01d growth required for A- and B-rank; very light selective
cutting is allowed. (Many canopy trees are 50-70 cm dbh--at 170-180 years
for sugar maple and 220-250 years for hemlock.)} A~ and B-rank further
distinguished by degree of disturbance, floristic diversity (unless a
cover type is naturally poor in species), number of cover types, and
presence of a wide, continuous buffer. C-rank must be mature (40-50 cm
dbh, 120-140 years old).

Minimum Acres: A-rank occurrence is 100+ acres; B-rank 50-99 acres;
C-rank 25-49 acres, smaller if old growth, but then good buffer is needed.
Boundary Mapping: TFor large tracts, outline the entire area on map and
simply map smaller included occurrences of other community types
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(e.g. other forest types that interdigitate with Mesic Northern Forest,
like Dry-mesic Northern Forest) without drawing their boundaries; draw
boundaries of other included community types if they are easily defined
(e.g. a lake type, a swamp type).

Exemplary Occurrence: Porcupine Mountains, Ontonagon and Gogebic Co.;

Sylvania Recreation Area, Gogebic Co.; Huron Mountains, Marquette Co.

Dry-mesic Northern Forest (Pine-Hardwood Forest) 01ld growth preferahle
for A-rank. (Many canopy trees are 55-65 cm dbh, 150-170 years; original
forests were 75-95 cm dbh.) A~ and B-rank further distinguished by degree
of disturbance, floristic diversity (unless a cover type is naturally poor
in species), number of cover types, and presence of a wide, continuous
buffer. C-rank must be mature (40-50 cm dbh, 120-140 years).

Minimum Acres: A-rank occurrence is 100+ acres; B-rank 50-99 acres;
C-rank 25-49 acres, smaller if old growth, but then good buffer is needed.
Boundary Mapping: Several proximal tracts in a single vast area of
presettlement vegetation can be one occurrence if composition is more or
less uniform throughout.

Exemplary Occurrence: Huron Mountain, Marquette Co.

Dry Northern Forest (Pine Forest) 01ld growth preferable for A-rank.
(For red pine, many canopy trees are 50-60 c¢m dbh, 150-170 years old--
original forest 70-90 cm dbh; for jack pine, many canopy trees are 25-35
em ‘dbh, 80-130 years old.) C-rank occurrences should be mature, (for red
pine 35-50 cm dbh, 100-120 years old; for jack pine 20-25 cm, 65-70 years
0old). Canopy cover should be greater than 40 percent with few large
openings. Diversity, extent of buffer, additional disturbance affect
rank., ... .

Minimum Acres: A-rank occurrence should be 100+ acres; B-rank 40-99
acres, G-rank 20-39 acres, as small as 10+ acres if old growth, but then
surrounded by good buffer of same community type.

Boundary Mapping: Adjacent jack and red pine stands are one occurrence if
each cover type has reached the same developmental stage.

Exemplary Occurrence: Roscommon Red Pine Natural Area, Roscommon Co.;
Crawford Red Pines, Crawford Co.

Boreal Forest 01d growth is A-rank, but stands of younger, smaller
trees can be ranked high. (In stable old growth stands, many canopy fir
trees are 20-35 em dbh, canopy white spruce are 30-50 cm dbh.) Young
stands experiencing heavy windthrow without evidence of past cutting can
be natural; likewise, fire origin may be acceptable if stand has recovered
to 60+ percent conifer canopy. In old stands, cutting must be limited
(e.g., light selective for pine), but past disturbance by windthrow and
fire are natural if canopy composition is still 80 percent conifer.
Diversity, extent of buffer, additional disturbance affect rank.

Minimum Acres: A-rvank occurrence is 80+ acres; B-rank 40-79 acres; C-rank
20-39 acres. Shoreline strips must be 200+ feet wide or be well buffered.
Boundary Mapping: Several small tracts near one another (e.g. in the same
dune complex) are one occurrence,

Exemplary Occurrence: Passage Island RNA, Keweenaw Co.

Savanna

Lakepliain Oak Openings Cutting does not much affect rank unless plant
species composition changes due to increased shade by root sprouts. Good
potential for restoration raises rank. Stand with a canopy but no
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groundlayer may be worth restoring, especially if next to a native
grassland relict, but occurrence is D-rank, unless 20+ acres or canopy is
exceptional,

Minimum Acres: A-rank occurrence is 20+ acres; B-rank is 6-19 acres; C-
rank is 2-5 acres.

Boundary Mapping: Include small openings and grassland fringes too small
to qualify as good prairie occurrences,

Exemplary QOccurrence: Black Road Savanna, Tuscola Co.

Oak Barrens Cutting does not much affect rank unless plant species
composition changes due to increased shade by root sprouts. Good
potential for restoration raises rank. Buffering by similar but more
disturbed vegetation raises rank. A- and B-rank occurrences are unplowed,
but light grazing, mowing, some off-road vehicle disturbance is
acceptable. A-rank occurrence has 45+ native vascular plant species of
good prairie affinity, including many indicators of Dry Sand Prairie (see
description); B-rank has 35-44 native vascular plant species.

Minimum Acres: A-rank occurrence is 30+ acres; B-rank is 15-29 acres; C-
rank is 5-14 acres.

Boundary Mapping: Include small openings and grassland fringes too small
to qualify as good prairie occurrences.

Exemplary Occurrence: Allegan Pine Plains, Allegan Co.

Great Lakes Barrens Stand must be uncut. Some disturbance by off-road
vehicles is acceptable, but severe damage lowers rank. A-rank occurrence
has 30+ native vascular plant species.

Minimum Acres: A-rank occurrence is 100+ acres; B-rank is 50-99 acres; C-
rank 15-49 acres. .

Boundary Mapping: Individual patches may be as small as 1 acre and be
separated by 600 feet, but collectively must total 15 acres for C-rank.
Exemplary Occurrence: Ludington/Nordhouse Dunes-Big Sable Point, Mason Co.

Primary

Open Dunes HBuman foot-traffic and off-road vehicle damage should be
slight for A- and B-rank occurrences. A-rank occurrence has 35+ native
vascular plant species. Diversity, lack of disturbance, isolation,
ete. affect rank.

Minimum Acres: A-rank occurrence is 500+ acres; B-rank is 100-499 acres;
C-rank is 40-99 acres. Isolated blowouts may be as small as 5 acres.
Boundary Mapping: Map discrete blowouts within 300 feet of each other as
one occurrence. Include adjacent beach if dune occurrence is A~ or B-
rank, unless beach is A-rank occurrence. When mapping perched dunes,
exclude morainal slopes.

Exemplary Occurrence: Ludington/Nordhouse Dunes--Big Sable Point, Mason
Co.; Grand Sable Dunes, Alger Co.

Sand/Gravel Beach Beach should be large enough to sustain good numbers
of feeding shorebirds. Disturbance should result only from lake action.
A-rank occurrence has 25+ native vascular plant species.

Minimum Acres: A-rank occurrence is 1 mile long and 100 feet wide.
Boundary Maoping: The end of an occurrence may be defined as the point
where the beach becomes narrow enough so that non-storm waves wash over
it, perhaps 30 feet wide.

Exemplary Occurrence: Pointe Aux Chenes Bay, Mackinac Co.
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Cobble Beach (Cobble Shore) Disturbance should result only from lake
action. A-rank occurrence has 504 native vascular plant species.

Presence of exotic plant species does not lower rank. Good buffer raises
rank.

Minimum Acres: A-rank occurrence is 35 acres; B-rank is 15-34 acres; C-
rank is 5-14 acres.

Boundary Mapping: Include pools and patches of trees if less than 1 acre.
Map inland to forest edge (usually no intervening community).

Exemplary Occurrence: Waugoshance Point, Mackinac Co.

Bedrock Beach (Rock Shore) Disturbance should result only from lake
action. Presence of the three typical zones and good wooded buffer raises
rank. Homes built in buffer may be acceptable if site is otherwise very
good. A-rank occurrence has 30+ native vascular plant species and 20+
lichen species. '

Minimum Acres: A-rank occurrence is a half mile long and 100 feet wide.
Boundary Mapping: Map from water's edge to edge of dense forest
(scattered tree cover of inland-most zone is not forest). Include pools
and small dense patches of trees. Map as one occurrence rock shore broken
by stretches of up to 200 feet,

Exemplary Occurrence: Passage Island, Keweenaw Co.; Dan's Point, Keweenaw
Co. -

Dry Acid Cliff Occurrence must be a natural exposure of bedrock at
least 15 feet high. Highest c¢liffs are higher ranked because they are
more exposed, A-rank occurrence has 35+ native vascular plant species.
Minimum Acres: A-rank occurrence is a half mile long.

Boundary Mapping: Map as one occurrence cliffs interrupted by 200 foot
stretches of other terrain.

Exemplary Occurrence: None documented.

Moist Acid Cliff Occurrence must be a natural exposure of bedrock at
least 15 feet high. A-rank occurrence has 30 native vascular plant
species.

Minimum Acres: A-rank occurrence is a half mile long.

Boundary Mapping: Mapfas one occurrence cliffs interrupted by 200 foot
stretches of other terrain.

Exemplary Occurrence: None documented.

Current: 19 February 1986
Kim Alan Chapman
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COUNTY : NO.

MICHIGAN MATURAL FEATURES INVENTORY

POTENTIAL NATURAL AREA SURVEY FORM, PAGE 1 QUADRANGLE/CODE ;

Name PHOTO NO./DATE:

Location

Description
: Map and Aerial Photo Examination Investigators Date i
1 ]
: {
1 [}
! :
! :
I i
} 1
] 1
i :
3 1
l |

Aerial Survey Investigators Date

Forest Age: Young Mature 01d All-aged

Logging: MNot Evident Light Sel. Heavy Sel. Heavy Gen.

Grazing: Not Evident Light Moderate Heavy

]
]
]
]
1
1
)
1
1
{
]
[}
]
1
]
1
]
5 Additional Notes:
l .~
]
1
]
1
]
1
]
3
]
f
i
i
i
1
!

Eliminate Needs Further Checking
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: Ground Survey Investigators Date
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fescription/evaluation:

Matural Area Notable Area Eliminate

Commants:
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MICHIGAN MATURAL FEATURES INVENTORY
NATURAL AREA SURVEY, PAGE 2

NATURAL COMMUNITY (C-rank or better)
Draw exact boundary around ranked portions of natural community.

EO-RANK: WHY?

COMMON PLANTS (or attach species list):

OTHER PLANTS:

DOMINANTS OF THE PLANT COMMUNITIES (PC) IN THE NATURAL COMMUNITY:
1.

2.
3.
4,

SIGNS OF DISTURBAMNCE:

SPECIAL PLANT (map intitials) FREQUENCY OR HOW MANY? IN HOW MUCH AREA? PC #

ANTMALS:




APPENDIX IV 28

SITE SURYEY SUMMARY .

Site Name: Site Y1sIt Chronology
Quad Name: - . Date: Time: to Source Code:
Quad Coda: 10710 lecator: Surveyor(s): ' '
State: T County: Data: Time: ta Source Code:
Town: . Surveyor(s):
or -
Township/Range/Section: Data: Time: to Sourcs Code:
f'ffeld Quad Margin 2 Surveyor{s):
Scurce of lead: Date: Time: to Source Code:
‘ Surveyor(s):
Data: Tima: to Saurca Coce:
Surveyor(s}:
Gther Indlviduais knowledgeable about sits an&/cr‘ EQ's:
Current use of sltas
Tract ownership or managed ares name (names, addrasses, phona #). Continue on last page for others,
List all [lstad species/communitles sought, found,. or reported from slte.
Ravis
Dage: neada:
. A .| Found?| Transexs/| Found? Trunscrf Found?[Tranacr/ |Found? | Tranascr/ |Found? [Transcr/ '
Elemenc Neme - New ? Qce.d Upde? Upde? Upde? Updc? Dpde? When
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SITE DESCRIPTICH

-

Wreitten description - Describe the site tn the spece below, Try to convey » mental fmage ot the site's

features {Including vegetation, signiflcant specles, squatic festures, notable landfarms, natural

" dlsturbances, scenic cquallties, natural hazards, ete.):

Evidencs of disturbance - Describe any unnatural disturbancele.g. !lvesteck grazing, structuras,past

logging, mining, plan+a+!ons/orchards.'efc.) and dlscuss mansgament Impllcations, threst to sl+te,

-.  AND/OR why sought species/ccmmunities may no longer exist here:

Surrcunding land use ~ Descrlbe structures and land use practices In +he surrounding area

(e.g9. abandoned chickean cocp, tree house, forastry, agrlculturs, recrastion, resldentlal, atc.):
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H
o i

DETAILED LOCATICN INFCRMATICN

. Birections to site - Provide wriiten dlrections to the slte. Be conclse. Refer to the nearsst tooo-

graphic map landmark (hllls, vlllages, ponds, highway Junctlons, etc.) as your starting polnt.

1]

Toooqraohic basa mao - Attach (stapie) a photocony of that portlon of the topegraphie mapn(s) showing the

site. Aerlal photegrapns may also te used., Upon this base map note the following:

Comp letad?
yes no
yes no

yas no

1. Indicate praclse element locatlons (using dots) and/or boundarles
{using solid llnes ). Identlfy each element with the codes you

usad In the Index of page 1.

2, |f xnowledge of the sita permits, draw primary (+t=i=)} and. secondary
(H=lf=) acological site boundaries. Within the primary site boundary
Include ail known elemert cccurrances and lands deemed necsssary for the
continued vliabiilty of tha EOs, Tha sascondary toundary, or "buffer®,
Includes lands intendad to mitigate futurs unforeseen negative lmpacts to
+the £0s (l.9., to con‘fr'o.l eroslan, trespass-ralated damage, natural
suceesslion, exotic specles, urban sprawl, etc.). Use ——ib—I—— whera

primary and secendary colncide.

3. 1f known, Indicate fract ownership boundaries, using dashed -|ines (= =),
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Habltat mep = The purpose- of tha sketch Ts to show fine detalls of the s|te which are not shown on the

topographic base map. Skatch the habitat area saarched, and show; 1) the route taken, 2) apy |lstaed

species/communlties and thelr boundaries, and 3) landmarks. lncluda scale and Indlcate north.




List all plant species seen in the natural community {but make separate lists for
separate plant communities). Note the abundancea of each species using the following
scale. For canopy dominants, list several typical diameters.

D=dominant, codominant: A=abundant C=common  U=uncommon R=rare E=exotic, alien
LD=local dominant LC=locally common I=characteristic, indicator *=special plant

List all significant insects, reptiles and amphibians, nesting and singing birds, and
mammals for which you see evidence that they use this natural community.
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NATURAL COMMUNITY FORM Site Name:

- Natural Community Name:

Date of first wigit: Surveyor:
Date of second visit; Surveyor:
Date of third visit: Surveyor:

Complete this form for each good quality natural community at a site. Differentiate
plant communities by dominant species and separate species lists. Separate soil
descriptions mav be necessarv for the different plant communities. -

Quality rank: Reasons for the quality rank:

Describe all natural and disturbed boundaries:

Evidence of human and natural disturbance:

Describe microsites, vegetation gradients, other variations:

Immediate threats, management needs, and current protection:

USDA soil ‘series (rock type if primary), or describe color and texture of A horizon:

pH of A horizon: Organic content:
Soil moisturse: Is soil moisture typical:
Litter depth: % bare substrata:
Natural communitv acreage: Elevation range:

Sketch the most descriptive cross-section through the natural community. Give compass
direction for sloping sites. For scale, draw a human figure or another familiar thing.

L ——— |t ot 1 A, s . et




Site Name:
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Survevor:

For each plant community, in descending owder, list up to 4 of the most

impertant species in each vegetation layer. Put the following symbols between

species names to indicate relative dominancs.
>> much greatar than

> greater than

about, Fhe same

Sheet 2

Canopy:

Subcanapy:

Shrub layer:

Groundlayer: R
Canopy cover: complete partial scattered none
Subecanopy cover: complete partial scattered none
Shrub layer: complete partial scattered nona
Groundlayer: dense moderate sparse none
Canopy:

Subcanapy!

Shrub layer:

Groundlayer:

Canopy cover: complete partial scattered none
Subcanopy cover: completa partial scattered none
Shrub layer: complete partial scattered none
Groundlaver: dense moderate sparse none
Canopy:

Subcanopy:

Shrub layer:

Groundlayer:

Canopy cover: . complete - partial scattered none
Subcanopy cover: compliete partial scattered none
Shrub layer: complete partial, scattered none
Groundlaver: dense moderata sparse none

What future survey work is needed?

Additienal comments:




35 $ite Name :
o Surveyaor:
SPECIAL PLANT FORM Date:

Species:
' Exact location (sect, 1/4, etc.) if more specific than genl. site Tocation:
(Also indicate precisely on Habitat Map.)
Estimate size of colony (formed by imaginary line connecting outermost individuals):

Estimate number of clumps: ; shoots per clump: ; solitary shoots:
Phenology: % of all shoots--starile: %

budding: %

flowering: %

in seed/past flowering (circle ane}: %

-seed gone: %
Size: Fertile shoots--typical height: ; range in height:

Sterile shoots--typical height (or leaf length if rosette or prostrate):
; range in height {or leaf length):
Apparent vigor of plants: ; basis for estimate:

Are smaller sterile (i.e., young) plants present? . what is their distribution?
: seedlings or clones? '

Fauna observed associated with species:’

Poputation trend: . declining stable increasing unknown
Basts for estimate: ' '

Disturbances to plants or habitat:

Immediate threats/protection or management needs:

Potential or long-range threats/management needs:

Research/monitoring needs:

Is owner aware of plants? ;i protecting them?
Identitication positive? ; reference or person consulted:
Photos taken? ; describe:

Specimen(s) collected? ; Coll. #'s: : where deposited?

Crass section of local topography--INCLUDE SCALS, direction of slope, and position
of plants:
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General habitat type (MNFI natural community, if known):
Extent of general habitat in immediate area:
Proportion of general habitat occupied by species:

MICROHABITAT (area defined previously under "size of colony"):
Soil type, texture: . s pH:

. Organic content: low moderate high ; Litter depth:-
Light: open filtered shade '
Moisture: dry moist saturated inundated

Description of microhabitat (éecus on exactly where special plant grows & why):

List of species occurring within microhabitat. Abundance codes: D=dominant or
codominant; C=common; U=uncommon; R=rare.

Ground cover snecies: { % cover) Understory/Shrub species: ( % cover)
Code . t)
1) 2)
2) 3)
3) 4)
4) 5)
5) 6)
6) Qverstory/Tree species: | w cover)
7) 1
8) 2)
9) , 1)
10) 4)
1) 5)
12} 6)
13) 7)
14) 8)
15) Typical. dbh of canopy trees:

Comments :
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Source Code: Site Name:

Surveyor:

Loéation_(T,R,S);

Date:

SPECIAL ANIMAL FIELD SURYEY FORM

Fi1l out one of these for each special animal at the site, and indicate locations
prec1seTy on the Habitat Map.

Spacies:

Species found? If no, why?

Circumstances of observation (deliberate search, accidental observation, atc.):

Weather: . Time: to

Number, sex, and age of individuals observed:
Evidence of reproduction at site (nests, young, territorial behavior, efc.):

Verification: Identification positive? . Reference used?

Photos{s) taken? . If individuals marked or banded, give details:

If specimens collected, how many? s how taken?

where depositad? ; collection number?

Estimated number of individuals in this local popufation:

Basis for this estimate:

When is species presaent on site?'(year-round or specify months):

Historical use of site: specify years of
confirmed breeding suspected breeding

Source of this information:

Population trend: - declining stable increasing unknown; sinca 19

Gereral habitat type (matural or plant community):

Description of the habitat/microhabitat (focus on where animal occurs and why)

Extent of this habitat in the immediate area:

Proportiion of this habitat apparantly occupied by the species:
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_Is owner aware of the species at this site?___ ; protecting it?
Evidence of disturbance to population and habitat:

Threats to this population: ’ .

Is this a site which will sustain species more than a few years?_ Mhy?

How large an area is needed to provide species survival here?
Conservation/management needs:

Research needs:

Should this site be monitored for this species on a regular (e.g., yearly} basis and

why?

List other species observed at this sita. Note especially listed species and
potantial competitors, predators, and prey. Mark appropriate columns.

i0 NMumber
+ 7 Observgd

Species
‘ {

Notes, observations, etc.
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APPENDIX V
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Appendix VI

Palustrine and Terrestrial Natural Community
Classification Units in Michigan

Palustrine

Marsh?

(*)Submergent Marsh (CPA)
(*)Emergent Marsh (CPD) .
% Great Lakes Marsh (CPV)
(*)Northern Wet Meadow (CPM)
(*)Southern Wet Meadow (CPG)
Inland Salt Marsh (CEN)

Intermittent Wetland (CPK)
Coastal Plain Marsh (CPU)
% Interdunal Wetland (CPS)

Prairie
* Lakeplain Wet Prairie (CPW)
% Lakeplain Wet-mesic Prairie (CPZ)
Wet Prairie (CPP)
Wet-mesic Prairie (CPY).

Fen
Prairie Fen {CPR)
(*)Northern Fen (CPX)
Patterned Fen (CPT)
Poor Fen (CPL)

Bog
Bog (CPQ)
Muskeg (CQC)

Forest
(#)Poor Conifer Swamp (CPC)
(*)Rich Conifer Swamp (CPB)

Relict Conifer Swamp (CPJ)
(*)Hardwood-Conifer Swamp (CPF)
{*)Southern Swamp (CPE)

Southern Floodplain Forest (CPH)

Shrub
(*)Northern Shrub Swamp (GQB)
(#*)Southern Shrub Swamp (CQA)

Forest/Marsh
* Yooded Dune and Swale Complex

(CoD)

Terrestrial

Forest
(#)Mesic Southern Forest (CTA)
(*)Dry-mesic Southern Forest {(CTB)
(*)Dry Southern Forest (CTC)
(*)Mesic Northern Forest (CID)
(*)Dry-mesic Northern Forest (CTE)
(*)Dry Northern Forest (CTF)
* Boreal Forest (CTG)

Savanna

* Lakeplain Qak Openings (CUD)
Bur Oak Plains (CUG)
Oak Openings (CTH)

(#)0ak Barrens (CTJ)
Pine Barrens (CTK)

%* Great Lakes Barrens (CUF)
Northern Bald (CTL)

Prairie
Blacksoil Prairie (CTN)
Hillside Prairie (CUC)
Mesic Sand Prairie (CTM)
Woodland Prairie (CUB)
Dry Sand Prairie (CTP)

Primary
* Open Dunes (CTIR)
% Sand/Gravel Beach (CUH)
% Cobble Beach (CTS)
* Bedrock Beach {CTT)

Alvar (CTU)

Bedrock Glade (CUE)
{(*)Dry Non-acid Cliff (CTV)
(*)Moist Non-acid Cliff (CTW)
(*)Dry Acid Cliff (CTX)
(*)Moist Acid Cliff (CTY)

Sinkhole (CTZ)

Subterranean
Cave (GCSA)

Chiefly in coastal zone
(*) Can occur in coastal zone
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Appendix VII

Draft Descriptions of
Palustrine and Terrestrial Natural Community
Classification Units in Michigan

PALUSTRINE
MARSH

SUBMERGENT MARSH *

A chiefly submerged marsh of deep to sometimes shallow water in lakes and
streams. Typical dominants include the following genera and species:
Ceratophvllum, Elodea, Heterantha dubia, Myriophvllum, Najas, Potamogeton,
Ranunculus, Vallisneria americana, Chara, etec. A variant shallow water type in
northern softwater, acid lakes is composed of several rosette-forming species,
such as Eriocaulon septangulare, Isoetes spp., Littorella uniflora, Juncus
pelocarpus f. submersus, Lobelia dortmanna, Mvriophyllum tenellum. Most
similar to EMERGENT MARSH.

EMFRGENT MARSH *

A shallow water marsh characterized by emergent narrow- and broad-leaved
as well as .floating-leaved herbs at the shores of lakes and streams. Typical
dominants include the following genera and species: Alisma plantago-aquatica,
Carex, Eleocharis, Glvceria borealis, Leersia, Lemna, Nuphar, Mvmphaea,
Polveonum, Pontederia cordata, Sagittaria, Scirpus, Sparganium, Spirodela,
Tyoha, Wolffia, Zizania aguatica. Southern and northern subtypes can be
separated based on dominance and the presence-absence of component species.
Most similar to EMERGENT MARSH, SOUTHERN WET MEADOW and NORTHERN WET MEADOW.

GREAT LAKES MARSH *

A multi-seral non-forested wetland directly influenced by and connected to
a large freshwater lake. Associated coastal features are principally
freshwater deltas, riverine estuaries, coastal marshes protected by offshore
bars or a barrier dune (forming a lagoon), and shallow bays on lee shores,
Vegetational pattern and dominance are influenced by the type of coastal
feature, but generally include the following: a deep marsh with submerged
plants (Vallisneria americana, Potamogeton spp., Myrioohvllum spp., Elodea
canadensis, etc.); an emergent marsh of mostly narrow-leaved species (Tvpha
glauca, Scirpus spp., Sagittaria spp., Sparganium spp., Zizania aquatica,
etc. ): a marsh meadow which is inundated by storms, dominated by Carex, and at
the upland margin by Cornus spp., Salix spp., Alnus rugosa, Mvrica gale, and
species of Carex. Seiches, storms and water level cyclas strikingly change
vegetation over short periods by destroying some vegetation zones, creating
others, and forcing all zones to shift lakeward or landward to accomodate water
levels. Important habitat for migrating and breeding waterfowl, shorebirds,
spawning fish, and medium-sized mammals (muskrat, fox). Most similar to DEEP
MARSH, EMERGENT MARSH, SOUTHERN WET MEADOW, and NORTHERN WET MEADOW.

% Praliminary characterization only
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NORTHERN WET MEADOW *

A sedge and grass dominated wetland located mostly north of the transition
zone typically bordering streams, but also found on pond and lake margins and
above beaver dams. Nearly always on muck soil, which is strongly acid to
slightly acid. Dominance is mostly by Calamagrostis canadensis, Carex
(C. stricta, C. rostrata, C. lasiocazpa, C. vesicaria, etc.) and Scirpus
cgvperinus. A number of species are shared with Southern Wet Meadow, but
southern species of that type are missing. Most similar to SOUTHERN WET
MEADOW, EMERGENT MARSH, and NORTHERN SHRUB SWAMP.

SOUTHERN WET MEADOW * ,

A sedge and grass dominated wetland located mostly south of the transition
zone in stream valleys, along lake margins, and in depressions and channels in
glacial outwash. Typically muck soil is neutral to medium acid. Dominance is
mostly by Calamagrostis canadensis, Carex (C. stricta, C. agquatilis,

C. lanuginos, ?C. bebbii, C. lacustris) and Phalaris arundinacea, which is
favored by disturbance. Other typical important species and genera are
Eleocharis, Juncus, Typha, Eupatorium maculatum, and E. perfoliatum. Leersia,
Phalaris arundinacea, and Phragmites australis in abundance usually indicate
past disturbance, often grazing. Species of Northern Wet Meadow are present,
in addition to several southern ones. Most similar to NORTHERN WET MEADOW,
EMERGENT MARSH, and SOUTHERN SHRUB SWAMP.

INTERMITTENT WETLAND *

An herb or herb-shrub wetland along lakeshores or in depressions, which
experience fluctuating water levels seasonally and from year to year. North of
the transition zone these wetlands always occur on sandy glacial lake plains;
south of the transition zone they are on lake plains and level sandy outwash
plains. Soil ranges from loamy sand and peaty sand to peaty muck and is very
strongly acid to strongly acid. Sites are bog-like, dominated by Chamaedaohne
calvculata and Sohagnum, or in situations north of the transition zone major
cover is contributed by Calamagrostis canadensis, C. inexpaunsa, Phalaris
arundinacea, Scirpus spp., Eleocharis spp., etc.). Some northern sites were
created when fire burned the original bogs occupying them. Often species of
coastal plain affinities are present, especially south of the transition zone.
Most similar to NORTHERN WET MEADOW, BOG, and perhaps SOUTHERN WET MEADOW.

COASTAL PLATIN MARSH

A grass and rush dominated wetland on shores of softwater seepage lakes,
ponds, or depressions, where water levels fluctuate yearly and during each
season. Located nearly always in sandy glacial outwash or on sandy glacial
lake plains. Soil ranges from sand to peaty sand to peaty muck and is very
strongly to strongly acid. Community shows distinct zonation in concentric
bands: open water {when present); shallow water to recently emerged shore
dominated by annual plant species and emergents; moist meadow typically
dominated by Calamagrostis canadensis and sometimes Cladium mariscoides,
Rhvnchospora capitellata, Carex scoparia, etc.; and shrub-tree margin (when
present), often with Acer rubrum, Nvssa svlvatica, Quercus palustris, Aronia
melanocarpa, Vaccinium corvmbosum, Cornus spp., Cephalanthus cccidentalis,
This wooded zone, or the moist meadow, grades directly into Dry and Dry-mesic
Southern and, less commonly, Northern Forest. Indicators are species found on
the northern Atlantic coastal plain, either disjunct or ranging west
into the Lower Great Lakes region. Most similar to INTERMITTENT WETLAND, WET
PRAIRIE, and SOUTHERN WET MEADOW.
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INTERDUNAL WETLAND

A rush, sedge, and shrub dominated wetland situated in depressions of open
dunes along large freshwater lakes, experiencing a fluctuating water table
seasonally and yearly in synchrony with lake level changes. Settings typically
are in long troughs between dune ridges, in wind-excavated depressions at the
base of blowouts, in hollows of dune fields wedged between inland lakes and the
Great Lakes, and in old river channels that once flowed parallel to the
lakeshore behind a foredune. The saturated sand (sometimes covered by a thin
layer of muck) and pondwater are neutral to moderately alkaline. Dominant
plants include Juncus balticus in the driest swales; Cladium mariscoides and
sometimes Eleocharis elliptica in wetter ones; Panicum implicatum (including
B. lindheimeri), Eleocharis pauciflora, Rhynchospora capillacea and Equisetum
variegatum in drying pools; and Mvrica gale, Potentilla fruticosa, Hvpericum
kalmianum on slight rises, especially at the north end of Lake Michigan and
Huron. The most mature swales farthest inland become dominated by
Calamagrostis canadensis and Carex spp. (C. aquatilis, C. stricta,
C. lasiocarpa, etc.). Pinus banksiana dominates the driest parts of the
wetland, at the end of a successional sequence, although it persists after sand
accumulating beneath it creates conditions for open dune species. It is
superceded in the north by Larix laricina, Thuja occidentalis, and other
conifers. Typical species include Carex garberi, C. crawei, GC. viridula,
Gentiana procera, Gerardia paupercula, Lobelia kalmii, Solidago houghtonii,
Tofieldia glutinosa, Triglochin maritima, and Utricularia cornuta. Most
similar to COBBLE BEACH, NORTHERN FEN, and PRAIRIE FEN.

PRAIRIE =
LAXKEPLATN WET PRATRIE
Native lowland grassland on level sites in sandy, and less commonly,

- silty/clayey glacial lakeplains with seasonally high water table. Very fine
sandy loam, loam, or silty clay loam (less commonly loamy very fine sand) soil
is moderately alkaline (ave. pH 8.0) with moderate water retaining capacity.
Dominant plants are Calamagrostis canadensis, Carex spp. (C. aquatilis,

C. stricta, G. lanuginosa, etc.), and less often Andropogon gerardii and
Sorchastrum nutans. Typical species are Asclepias incarnata, A. sullivantii,
Aster dumosus, Carex buxbaumii, Cirsium muticum, Eleocharis elliptica, Erigeron
philadeliphicus, Fraxinus pensvlvanica, Galium trifidum, Habenaria leucophaea,
fiatris spicata, Lvsimachia gquadriflora, Lythrum alatum, Parnassia glauca,
Populus deltoides, Potentilla anserina, Prenanthes racemosa, Rosa palustris,
Scirpus validus, Stachys tenuifolia, and Vernonia missurica. Most similar to
LAKEPLAIN WET-MESIC PRAIRIE, with some relations to PRAIRIE FEN and INTERDUNAL
WETLAND.

LAXEPLAIN WET-MESIC PRAIRIE

Native lowland grassland on level sites in sandy, and less commonly,
siltv/clayey glacial lakeplains with seasonally high water table. Very fine
sandy loam, less commonly loamy very fine sand or loam is moderately alkaline
(ave. pH 8.0) with moderate water retaining capacity. Dominant plants are
Andropogon scoparius, Sorghastrum nputans, less often Panicum virgatum,
Androvogon gerardii, Carex lanuginosa. Typical plant species include Aster
ericoides, Cacalia plantaginea, Cvprivedium candidum, Hypericum kalmianum,
Potentilla Fruticosa, Solidago nemoralis, §. ohigensis, as well as several
typical species of Lakeplain Wet Prairie. A variant (wet-mesic sand prairie)
found just inland from the lakeplain in southeast Lower Michigan has less




FEN

BOG

“

alkaline soil and usually occurs on sandy loam next to muckland. Most similar
to LAKEPLAIN WET PRAIRIE, but with similarities to PRAIRIE FEN and INTERDUNAL
WETLAND.

NORTHERN FEN #

A sedge and rush dominated wetland on peat through which flows groundwater
rich in calcium and magnesium carbonates. Possibly restricted to areas north
of the transition zone where calcareous bedrock underlies a thin mantle of
glacial drift. The saturated peat is neutral to slightly alkaline. Dominants
include Carex spp. (C. aguatilis, C. lasiocarpa, C. limosa, ete.), Scirpus
spp. (8. cespitosus, S. hudsonianus), Eleocharis spp., Potentilla fruticosa,
Cladium mariscoides. Calciphiles are present (e.g. Tofieldia glutinosa,
Parnassia glauca, Gentiana procera) along with bog plants (Chamaedaphne
calveulata, Ledum groenlandicum, Vaccinium oxvcoccos, etc.), especially on
Sphagnum hummocks. Thuja occidentalis commonly surrounds and invades Northern
Fens. Most similar to PATTERNED PEATLAND and perhaps INTERDUNAL WETLAND, with
relations to PRAIRIE FEN.

BOG

An ombrotrophic peatland characterized by a sedge or sedge-sphagnum
floating mat and/or deep sphagnum peat dominated by Sphagnum and low ericaceous
shrubs. Often occurs on margins of lakes and ponds, located in depressions in
glacial outwash and sandy glacial lake plains; also, south of the transion
zone, in kettles of end moraines. Saturated peat is extremely acid, but
elevated slightly by neutral to slightly alkaline lake and groundwater south of
the transition zone. Dominant species are Sphagnum spp. (S. magellanicum,
S. cuspidatum), Carex oligosperma, C. lasiocarpa, perhaps C. trisperma, and
Chamaedavhne calvculata. Typical plants include Andromeda glaucophvlila, Calla
palustris, Drosera rotundifelis, Eriophorum spp., Kalmia polifolia, Vaccinium
macrocarpon, V. oxvcoccos. Typical sphagnum species are S. papillosum,
7S. teres, S. gecurvum, S. russowii, S. fuscum, and §. capillifolium.
Rhvnchospora alba, Carex pauciflora, and C. paupercula can be common. Kettle
hole bogs, if limited in area, include later successional states of Shrub Swamp
(Vaccinium corvmbosum, Aronia melanocarpa, Nemopanthus mucronata, etc.), Poor
Conifer Swamp (Picea mariana, Larix taricina, etc.)} and, south of the
transition zone, Reliet Conifer Swamp (Larix laricina, Acer rubrum, etc.). A
variant exists south of the transition zone where greater minerotrophy and
warmer climate causes several northern species to drop out and some southern
species to be added. Most similar to POOR FEN, POOR CONIFER SWAMP, and RELICT

CONIFER SWAMP.

FOREST

PCOR CONIFER SWAMP *

An ombrotrophic or very weakly minerotrophic forested peatland occurring
mostly north of the transition zone. Situated primarily in depressions of
glacial outwash or glacial lakes plains and in kettles in coarse-textured
moraines. Saturated deep peat, and occasionally shallow peat, is extremely
acid to very strongly acid., Picea mariana usually dominates solitarily or with
Larix laricina and Abies balsamea; Pinus banksiana also can dominate,
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presumably where the other conifers were eliminated by fire. Other conifers
often are present (e.g. Pinus strobus, Thuja oceidentalis). A dense shrub
layer can develop, usually of Chamaedaphne calyculata, Ledum groenlandicum, and
Kalmia polifolia. Groundlayer dominants include Sphagnum (S. magellanicum,

S. fuscum, ?7S. centrale, ?S. wulfianum), Carex trisperma (and C. oligosperma?),
feather mosses, etc. Most similar to MUSKEG and RICH CONIFER SWAMP.

RICH CONIFER SWAMP * _

A weakly minerotrophic forested peatland occurring mostly north of the
transition zone. Situated primarily along streams and lakes, but also in
drainageways, and in depressions in shallow drift over limestone and dolomite;
found on glacial outwash, glacial lake plains, and in coarse-textured ground
moraines, especially those that are drumlin fields. Saturated peat can be very
strongly acid, or neutral to mildly alkaline (e.g. in calcareous ground moraine
or over calcareous bedrock). Overwhelming dominant is Thuja occidentalis which
often forms nearly pure stands. Abies balsamea is always present in the
canopy. Other less common canopy species include Betula papyrifera,

B. allegheniensis, Acer rubrum, Picea glauca, Picea mariana, Larix laricina,
Tsuga canadensis, and Pinus strobus. Alnus rugosa, A. crispa and Cornus

spp. are typical shrubs. Groundlayer is very diverse and possesses numerous
moss species, including Sphagnum (S. sguazrosum, 5. warnstorfii}, Pleuroczium
shreberi, Hylocomium splendens, and ?Ptilium crista-castrensis. Lesser peat
accumules than in poor conifer swamp. More minerotrophic conditions are
indicated by Mnium soinulosum, M. punctatum, M. psendopunctatum, and Drepang-
cladus aduncans. Most similar to HARDWOOD-CONIFER SWAMP, POOR CONIFER SWAMP,
and BOREAL FOREST.

HARDWOOD-CONIFER SWAMP *

A minerotrophic swamp of less saturated conditions than conifer swamps and
dominated by a mixture of northern hardwoods and lowland conifers. It occurs
along floodplains, or as a transitional community between conifer swamps and
upland forests, or at stream headwaters in moraines. Moist mineral soil or
shallow muck (sometimes deep muck, especially south of the transition zone) is
medium acid to neutral. Dominance in the canopy always includes one of three
species: Thuja occidentalis, Fraxzinus nigra, Betula allegheniensis. When the
two hardwoods predominate, other conifers are present, usually Tsuga canadensis
and Larix laricina; other deciduous species include Ulmus americana (less
important since the elm blight) and Acer rubrum. Abigs balsamea is nearly
always present. Toward the north, Populus balmamifera may become important.
South of the transition zone Pinus strobus can become important while Thuia
occidentalis greatly diminishes and Abies balsamea disappears. Very rich shrub
and groundlayer due to abundant moisture and favorable drainage. Most similar
to RICH CONIFER SWAMP, RELICT CONIFER SWAMP, and BOREAL FOREST.

SOUTHERN SWAMP *
A4 wetland forest type located south of the transition zone. Situated
primarily in depression and channels of ground moraines and also in depressions

of glacial outwash, especially near moraines. Loam and silt loam soil

(sometimes sandy loam) often possesses a clay layer; pH is neutral to slightly
acid (in sandier soils). Dominant species often are Acer saccharinum, Fraxinus
pensvivanica and, before the elm blight arrived, Ulmus americana; several other
species which codominate in the canopy, or whose presence increases canopy
diversity significantly, include Platanus occidentalis, Acer rubrum, Quercus
bicolor, Q. palustris, Nvssa svlvatica, the last two principally in sandy
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regions. Sites are often inundated in the spring, a condition which can last
into the summer, hence the groundlayer, except on elevated areas, is often
sparse. Most similar to SOUTHERN FLOODPLAIN FOREST and MESIC SQUTHERN FOREST.

SHRUB

NORTHERN SHRUB SWAMP *

A fairly persistent shrub dominated wetland located north of the
transition zone. Usually a streamside community, but also adjacent to lakes.
Muck or peat soil is medium acid, with a better supply of nutrients than most
northern swamps. Dominance overwhelmingly is by Alnus rugosa, but other shrubs
(Viburnum cassinoides, ?V. trilobum, Myrica gale) can be important. Occasional
canopy trees of Sraxinus nigra, Thuja occidentalis, etc. can be present. Many
of the same groundlayer species as NORTHERN WET MEADOW, to which this type is
most similar; also similar to SOUTHERN SHRUB SWAMP and SOUTHERN WET MEADOW,

SOUTHEERN SHRUB SWAMP *

A relatively short-lived shrub dominated wetland located south of the
transition zone. A streamside or lakeside community, but also occupying
depressions in glacial outwash. Muck soil is neutral to mildly alkaline.
Dominant species include Cornus racemosa, §. stolonifera, Salix discolor,
S. interior, S. rigida, S. lucida, Sambucus canadensis, and llex verticillata.
In the oak region, Cephalanthus occidentalis dominates many kettleholes and
lake margins located in oak forests. Occasionally Fraxinus pensvlvanica, Ulmus
americana, Acer spp., etc. form a sparse canopy. Many groundlayer species are
shared with SOUTHERN WET MEADOW, to which this type is most similar; also
similar to NORTHERN SHRUB SWAMP and NORTHERN WET MEADOW.

POREST-MARSH COMPLEX

WOODED DUNE AND SWALE COMPLEX *

A complex of forest and marsh on alternating sand ridges and interdunal
troughs along the shores. of the Great Lakes. WNarrow bands of dry forest
vegetation sharply juxtapose with wet meadow. Located on sandy glacial
lakeplains in former embayments of the Great Lakes, the successive arcuate dune
and trough topography originally supported open dunes and interdunal wetland.
Sand ridges generally are covered by DRY and DRY-MESIC NORTHERN FOREST having
some BOREAL FOREST character due to proximity with the lakes. The troughs
support NORTHERN WET MEADOW or BOG vegetation. Similarities are to the
community types of which the complex is composed.

TERRESTRIAL
FOREST

MESIC SOUTHERN FOREST

A southern hardwood forest type with little oak, lying mostly south of the
transition zone and occurring principally on medium- to fine-textured end and
ground moraines, silty/clayey glacial lake plains and some sandy lake plains
and sand dunes; in the southern oak region it is also found on kettle-kame
topography and coarse-textured ground and end moraines. Generally, loam to
sandy loam soil is slightly acid to neutral. Canopy 1is dominated by Acer
saccharum and Fagus grandifolia together or each alone, a natural preponderance
of Fagus indicating a lenger time in mature forest conditions. Occasionally,
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Quercus rubra or Liriodendron tulipifera codominates; other important canopy
species are Fraxinus americana, Tilia americana, Prunus serotina, Carva
cordiformis, and sometimes Acer rubrum, Quercus alba, and Q. macrocaroa. The
spring flora of thes mesophytic woods shows striking diversity and
extravagance, typified by large colonies of such herbs as Allium tricoccum,
Asarum canadense, Dentaria laciniata, Dicentra cucullaria, Erythronium
americanum, Hydrophvllum virginianum, Isopvrum biternatum, Phlox divaricata,
Trillium grandiflorum. Most similar to MESIC NORTHERN FOREST, DRY-MESIC
SOUTHERN FOREST, SOUTHERN SWAMP, and SOUTHERN FLOODPLAIN FOREST.

DRY-MESIC SOUTHERN FOREST _

An oak or oak-hardwood forest type lying mostly south of the transition
zone, occurring principally on glacial outwash, caarse-textured end moraines,
and sandy glacial lake plains; also on kettle-kame topography, coarse-textured
ground moraines, and sand dunes. Sandy loam and loam soil is slightly acid to
neutral. OQuercus rubra and Q. alba always are dominant or important in the
canopy, the former more than the latter. Other trees sometimes codominate or
are important: Acer rubrum, A. saccharum, Carva ovalis, Fagus grandifolia,
Fraxinus americana, Tilia americana, Quercus cocecinea. Pinus strobus and Tsuga
canadensis enter toward the transition zone. Constant canopy trees are Prunus
serotina, Quercus velutina and Sassafras albidum. Typical species include
Actaea alba, Adiantum pedatum, Brachyeletrum erectum, Bromus pubescens, Carex
albursina, C. convoluta, Carya gvata, Corallorhiza maculata, Galium triflorum;
Hamamelis vireiniana, Ostrva virginiana, Sanicula marilandica, Smilax
tamnoides,. Viola pubescens. Most similar to DRY SOUTHERN FOREST and MESIC

SOUTHERN FOREST,

DRY SOUTHERN FOREST

An oak-dominated forest type lying mostly south of the transition zone,
occurring principally on glacial outwash, but also on sand ridges and
elevations in sandy glacial lake plains and on sand dunes. Loamy sand or sandy
loam soil is strongly acid to medium acid. Canopy is dominated by Quercus
velutina and/or Q. alba, locally with Carva glabra and C. ovalis and with
constant but lesser amounts of Acer rubrum, Prunus serotina, Quercus rubra,
Sassafras albidum and, toward the transition zone, Pinus strobus. Even-aged
stands of Q. velutina, especially in southwest Lower Michigan, can represent
former brushy prairies or Oak Barrens; of Q. alba, they may represent former
Qak Openings. Typical shrub and herb species of the segment derived from Qak
Barrens include Ceanothus americanus, Corvlus americana, Hackelia virginiana,
Lysimachia quadrifolia and Vitis aestivalis. The groundlayer of the remaining
segment is less discinct, but may be indicated (in conjunction with canopy
composition) by Hamamelis virginiana, Monotrooa uniflora and Vitis aestivalis.
Most similar to OAK BARRENS, DRY-MESIC SOUTHERN FOREST and DRY NORTHERN FOREST.

MESIC NORTHERN FOREST

A forest type lying mostly north of the transition zone, characterized by
the presance of northern hardwoods, hemlock and, less often, white pine.
Chiefly on coarse-textured ground and end moraines, but also common on sandy
lake plains, silty/clayey lake plains, and thin glacial till over bedrock; less
commonly on medium-textured moraines, kettle-kame topography, and sand dunes.
Loamy sand to sandy loam {sometimes loam) soil ranges widely in pH, from
extremely acid to medium acid. Canopy is dominated by Tsuga canadensis or Acer
saccharum most commonly, Tsuga predominating or accompanied by A. saccharum,
Betula lutea and, less frequently, A. rubrum, Fagus grandifolia, Betula
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papyrifera, Quercus rubra and Pinus strobus. Tilia americana is often (can
codominate?) important in Acer stands, along with Betula allecheniensis,
Quercus rubra and Fagus grandifolia. Fagus frequently codominates with Acer
saccharum as well, Tracts of A. saccharum with Thuja occidentalis in dunes or
over calcareous bedrock wera known from the literature, but are known today
only rarely from dunes. Historical accounts portray MESIC NORTHERN FOREST as
having a high shrub layer of Taxus canadensis (especially in Tsuga stands),
which is now uncommon because so many deer live north of the transition zone
and graze this plant excessively. Stands dominated by Betula papyrifera are
often on mesic sites formerly occupied by--or succeeding to--mesic northern
forest. Most similar to MESIC SOUTHERN FOREST, DRY-MESIC NORTHERN FOREST,

CONIFER-HARDWOOD SWAME.

DRY-MESIC NORTHERN FOREST .

A pine-hardwood forest type located mostly north of the transition zone,
occurring principally on sandy glacial outwash, sandy glacial lake plains, and
on thin glacial drift over bedrock; also on coarse-textured end moraines. 8and
or loamy sand soil is extremely acid to very strongly acid. Pinus strobus is
nearly always present in the canopy as a dominant or important species. Pinus
resinosa or Tsuga canadensis are frequently present and sometimes dominant.
Hardwoods usually important or dominant are Acer saccharum, Betula
allecheniensis, Quercus rubra and Acer rubrum. Abies balsamea is often presant
in the subcanopy. Shrub and groundlayer species found in Dry and Mesic
Northern Forest overlap in this forest type. Most similar to DRY NORTHERN
FOREST and MESIC NORTHERN FOREST. Transition zone dry-mesic forests of white
pine and cak were converted to drier oak forest by lumbering and fire.
Present-day extensive oak forasts in northern Lower Michigan formerly were
dry-mesic northern forest. Parts of "stump prairies" (see bracken-grassland
below) such as Kingston Plains in north central Upper Michigan, with aspen,
birch, pin cherry, bracken fern and reindeer lichens are lumbered and severely
burned sites of former dry-mesic northern forest.

DRY NORTHERN FOREST

A pine dominated forest type lying mostly north of the transition zone,
occurring principally on sandy glacial outwash and sandy glacial lake plains,
less commonly on sand ridges of peatland on glacial outwash or glacial lake
plains. Dry sand soil is extremely acid to very strongly acid. Dominant or
very important canopy species always are either Pinus banksiana or P. resinosa,
the latter often present over canopies of the former in secondary stands as
supracanopy relicts. Quercus ellipsoidalis, Prunus serotina, Populus
tremuloides usually accompany Pinus banksiana; Populus grandidentata, Q.rubra
and perhaps Betula papvrifera accompany Pinus resinosa. Acer rubrum is found
with both pines. Abies balsamea, Pinus resinosa, E. strobus and Picea spp. are
often in the subcanooy. Low shrub layer of Pteridium aguilinum, Vaccinium
angustifolium, with Diervilla lonicera and Comptonia peregrina. Groundlayer is
dominated by Carex pensylvanica under Pinus banksiana and some P. resinesa
stands, with Cladina rangifeva, Dicranum and Hvonum mosses, Gaultheria
procumbens, Arctostaphvlos uva-ursi, Epigaea vepens and Danthonia spicata {in
more open stands); Gavlussacia baccata, Deschampsia flexuosa, Vaccinium
mvrtilloides {under P. resinosa) become more important in Upper Michigan.
Other tvpical species include Amelanchier spicata, Apocvnum androsaemifolium,
Hieracaum venosum, Melampvrum lineare, Qrvzopsis pungens, Prunus pumila and
Rubus flagellaris (inciuding R. arundelanus). Most similar to PINE BARRENS and
PRY-MESIC NORTHERN FOREST. There are many more acres of this type than
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formerly, through logging and burning of some dry-mesic forest and the red pine
phase of dry forest. BRACKEN-GRASSLAND is thought to derive from dry and
dry-mesic northern forest. Natural openings may have existed in small
depressions (forest pockets) due to microclimatic effects (cold air drainage
mostly), but logging and fire produced the extensive “stump prairies" dominated
by Cladina lichens, Foa compressa, P. pratensis, Danthonia spicata, Pteridium
agquilinum, and the exotics Hieraceum aurantiacum, Rumex acetosella, Phleum
pratense, Verbascum thaosus. Very slow invasion of these sites by Prunus
virginiana, Abies balsamea, Populus tremuloides, Betula paoyrifera is taking
place.

BOREAL FOREST * ce e

A conifer-hardwood forest type characterized by species dominant in the
Canadian Boreal Forest. Typically occupies upland sites (often with local wet
places) along shores of the Great Lakes, on islands in the Great Lakes
(e.g. Isle Royale, Drummond Island) and locally inland (e.g. restricted areas
in the Negaunee-Michigamme Highlands). Occurs primarily on sand dunes, in
glacial lakeplains, and on thin soil over bedrock, both igneous and
calcareous. Site factors are moderated by local climatic conditions promoting
higher humidity, greater snowfall, lower summer temperatures, and maybe greater
summer fog and mist. Sand and sandy loam soils are typically slightly acid to
neutral, but heavier soils and more acid conditions can be found. Dominants
are usually Abies balsamea, Picea glauca, Thuja occidentalis and Betula
papyrifera, shifting toward Betula when fire and spruce budworm affect a site,
and toward Abies and Picea in the absence of such disturbance. Thuja is most
important in sand dunes and on soil over limestone. Other canopy species,
which also occasionally dominate, are Populus tremuloides, Pinus strobus, per-
haps Acer rubrum and, less often, P. resinosa and P. banksiana. Acer spicatum,
Sorbus decora, §. americana and Corvlus cornuta are typical understory
species. Groundlayer species are a mix of Mesic Northern Forest and northern
swamp types, but prominent among them are Actaea rubra, Aralia nudicaulis,
Carex eburnea, Clintonia borealis, Coptis groenlandica, Cornus candensis,
Galium triflorum, Coadvera oblongifolia, Linnaea borealis, Lonicera canadensis
and Trientalis borealis. Cvprioedium arietinum and Iris lacustris are
uncommon, but characteristic. Mosses and Usnea lichens often are abundant
due to favorable, moist conditions. Most similar to RICH CONIFER SWAMP, MESIC
NORTHERN FOREST, HARDWOOD-CONIFER SWAMP and DRY-MESIC NORTHERN FOREST.

SAVANNA

LAXRPLATN OAK OPENINGS

A savanna on sand ridges and slightly raised level areas, in an
undisturbed state usually adjacent to Lakeplain Wet-mesic and Wet Prairie, in
sandy and, less commonly, siley/clayey glacial lakeplains with seasonally high
water table. Very fine sandy loam or loamy very fine sand (sometimes loam) is
mildly alkaline with moderate water retaining capacity. Dominant cancpy
species are Quercus macrocarpa, Q. palustris, Q. hallii (hybrid between
Q. macrocarpa and Q. bicolor), Q. velutina and Q. alba, with Fraxinus
pensvivanica and Populus deltoides. Crataegus spp. and -other shrubs
(e.g. Cornus racemosa, Ceanothus americanus, Salix humilis) are important.
Groundlayer consists of species typical of Mesic Sand Prairie and Lakeplain
Wet-mesic Prairie. A wet variant of this type, suggesting flatwoods, 1is
dominated by Q. palustris and Fraxinus pensylvanica, with Quercus macrocarpa
and Q. bicolor and formerly may have had a Lakeplain Wet Prairie groundlayer
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component. Most similar to MESIC SAND PRAIRIE, OAK OPENINGS and LAKEPLAIN
WET-MESIC PRAIRIE,

OAK BARRENS

A savanna type of scattered and clumped trees and shrubs in a matrix of
grass, as well as thin woods surrounding Dry Sand Prairie openings. On nearly
level to slightly undulating ground in well-drained sandy glacial outwash,
sandy glacial lake plains, and less often sandy areas in coarse-textured
moraines. Soil is sandy or loamy sand of medium to slightly acid pH and low
water retaining capacity. Dominant canopy species are Quercus velutina and
Q. alba, with smaller amounts of (arva glabra, C. ovalis and Q. rubra.
Q. ellipsoidalis replaces Q.. velutina north of the transition zone; Pinus
strobus and P. resincsa enter toward and beyond the transition zone; Quercus
coccinea may be present on the southeast Lower Michigan lake plain. Dominant
groundlayer plant species are Andropogon scoparius, Carex pensvlivanica,
A. gerardii, with Poa compressa in disturbed sites. The sedge replaces the
bluestems in shaded places and toward the transition zone. Certain species may
be favored by the ecotonal conditions of savanna; e.g. Aureolaria spp., Cacalia
atriplicifolia, Ceanothus americanus, Helianthus divaricatus, Lathvrus
ochroleucus, Lespedeza hirta, Stipa avenacea, Swertia caroliniensis. Most
similar to DRY SAND PRAIRIE, DRY OAK WOODS, OAK OPENINGS and PINE BARRENS.

GREAT LAKES BARRENS #

A coniferous savanna of scattered trees and often dense low or creeping
shrubs on sandy former embayments along the Great Lakes. The sand soil is
dry, but subsoil water levels are periodically elevated by changes in lake
water levels. Dominant canopy species are Pinus strobus, P. resinosa, and
P. banksiana. Low shrub layer dominated chiefly by Juniperus communis.
Shepherdia canadensis, though uncommon, may be a constant species. Groundlayer
dominated or characterized by Juniperus horizontalis, Arctostaphvlos uva-ursi,
Danthonia spicata, Festuca saximontana, Hudsonia tomentosa, with species
present of stable sandy habitats (e.g. Cyperus schweinitzii, Solidago
nemoralis, Gnaphalium spp., Koeleria macrantha) and of Open Dunes. Stands of
Pinus banksiana, on margins of interdunal wetlands if large and open enough,
are examples of this type. Most similar to OPEN DUNES and PINE BARRENS.

PRIMARY

OPEN DUNES

A grass and shrub dominated multi-seral community on wind-deposited sand
formations at the shores of large freshwater lakes, strongly affected by
laka-driven winds. Sand formations include foredunes, nigh dunes, perched
dunes, dune fields, and blowouts in forested dunes. Because the sand contains
calcareous minerals, it is neutral to slightly alkaline. Dominants and
community structure vary depending on degree of sand deposition, sand erosion,
and distance from the lake. Depositional areas, such as foredunes, are
dominated by Ammophila breviligulata; ergsional zones, such as slacks in
blowouts and dune fields by Calamovilfa longifolia; and stabilized arsas by
Androvoeon scovarius. In dune fields and on secondary dune ridges, especially
around northern Lake Michigan and Huron, low evergreen shrubs (Arctestaphvlos
uva-ursi, Juniperus horizontalis) occupy crests of ridges and mounds; other
less frequent dominants include Prunus pumila, Salix cordata, Salix
glaucoohylloides, Juniperus communis. Trees invade the inland edge of Open
Dunes, often creating savanna beyond the forest, typically oak-pine in the
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south, Boreal Forest in the north. Perhaps 25-35 percent of Open Dunes species
grow in maritime dunes (e.g. Cakile edentula, Ammophila breviligulata, Hudsonia
tomentosa, Lathvrus japonicus), but the many western species set Open Dunes
apart (as do endemic plants, like Cirsium pitcheri and Tanacetum huronense).
Most similar to GREAT LAKES BARRENS, PINE BARRENS, with relations to DRY SAND
PRAIRIE.

SAND/GRAVEL BEACH *

Unstable shoreline of freshwater lakes, severely affected by wind, waves,
and winter ice. Easily shifted sand or gravel substrate permits little
vegetation to develop, unless protected by a shoreline configuration that
breaks waves and blocks winter ice. A shrub zone (Physocarpus opulifolius,
Cornus stolonifera, Rosa acicularis, etc.) can develop at the inland margin of
some gravel beaches. Species found on sand and gravel beaches in most cases
are those of other shoreline habitats which gain a tenuous foothold on the
beach. Cakile edentula, Ammophila breviligulata, and Salix glaucochylloides
typically grow on sand beaches. Little vegetative similarity to any other
community type. Sand beaches are favorite feeding grounds for shorebirds, and
gravel beaches, especially on islands, are used by nesting gulls, terns,
cormorants and others.

COBBLE BEACE * ,

Gently sloping shoreline of large freshwater lakes, studded with cobbles
and boulders and easily inundated by storms and periodical high water. Located
mainly on Lake Michigan and Huron where weathering of dolomite and limestone
creates neutral to slightly alkaline muck and sand between rocks. Species of
Interdunal Wetland are well represented, but weedy native and alien species are
present because of frequent natural disturbance, as well as dominant and some
species of Northern Wet Meadow (Calamagrostis inexpansa, C. canadensis, Myrica
gale, Carex aquatilis, C. stricta, etc.) Most similar to INTERDUNAL WETLAND,
BEDROCK BEACH and NORTHERN WET MEADOW.

BEDROCK BEACH :

A bedrock shoreline of large freshwater lakes--a stressed, potentially
unstable environment yet possessing diverse plant assemblages because of the
stable substrate. Different rock types create different microtopography and
hence influence species composition, as does pH resulting from rock type.
Limestone and dolomite are moist and more or less horizontal; sandstones and
shales are tarraced and usually moist; conglomerate and igneous rocks are
massive, cracked, and often marked with pools (which provide intermittent moist
habitat in a quickly drying place). Three structural zones are typically
present: bare wave- and ice-swapt lower beach: middle beach of scattered herbs
and some shrubs, especially around moss-edged pools and in cracks; and, still
in the splash zone, an upper beach where lessened disturbance permits
development of a shrub dominated community invaded by stunted northern tree
species. Species of high constancy on Lake Superior include Agrostis hvemale,
Arctostaphvlos uva-ursi, Campanula aparinoides, Castilleja septentrionalis,
Deschampsia caespitosa, Phvsocarpus ovulifolius, Pinguicula vulgaris,
Potentilla anserina, Primula mistassinica, Rosa acicularis, Solidago
spathulata. Some of these ars replaced by Eleocharis elliptica, Juncus
balticus, Potentilla fruticosa, and other plants of Interdunal Wetland on Lake
Michigan and Huron. Crustose lichens cover bare rocks. Because of cool, moist
conditions and sparse vegetative cover due to environmental stresses, several
rare species of arctic-alpine distribution grow on Bedrock Beach. Most similar
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to COBBLE BEACH, INTERDUNAL WETLAND and OPEN DUNES.

DRY NON-ACID CLIFF *
MOIST NON-ACID CLIFF *
DRY ACID CLIFF #

MOIST ACID CLIFF *

Primarily vertical exposures of bedrock which support little vascular
plant vegetation, although rock surfaces usually are covered by lichens,
mosses, and liverworts. Nearly all cliffs have a dry upper lip, characterized
by such species as Polypodium virginianum, Diervilla lonicera, etc. and a
moister base around which, at Moist Cliffs, at least Impatiens capensis often
grows. Talus slopes differ insufficiently from associated cliffs to warrant
separation as a distinct community type. Cliff vegetation is largely
determined by vegetation of the surrounding plant communities, so much of the
variation from site to site depends on the distance between sites--a
phytogeographical factor. The other important factor affecting vegetation is
site moisture, a combination of aspect (north to east vs. south to west),
amount of forest canopy, height of cliff (high ones have more exposed cliff
face above the surrounding forest), and perhaps, in some cases, proximity to

"~ water., Typical of Dry Cliff are Amelanchier sanguinea and Pellaea glabella, as

well as several species of dry forests and barrens. Foliose and fruticose
lichens are also common. Moist Cliff typically has Cryptogramma stelleri and
Cystopteris bulbifera, as well as liverworts. All cliff types are
characterized by a high proportion of fern species in their total flora.
Exposures are mostly limestone, dolomite, conglomerate, schist, sandstone,
shale, and granite. Rock type does not seem to affect species composition
significantly since soil in cracks and on ledges is usually neutral to slightly
alkaline. But Moist Cliff and Dry Cliff are subdivided, in case it matters,
into Acid Cliff of pH below 6.5, and Non-acid ClLiff of pH above 6.6. Dry Cliff
is most similar to BEDROCX GLADE and DRY-MESIC NORTHERN FOREST; Moist Cliff is
most similar to MESIC NORTHERN FOREST.
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Appendix VIII

Special Animals and Plants of the Coastal Zone

Qrganism

Fishes

Acipenser fulvescens, lake sturgeon (T
Coregonus alpenae, longjaw cisco (X

— artedii, cisco or lake herring (T)

. kivi, kiyi (SC)

. nigripinnis, blackfin cisco (XD

C. genithicus, shortjaw cisco (T)
Cottus ricei, spoonhead sculpin (s¢)
Hiodon tergisus, mooneye (»)

Hvbopsis storeriana, silver chub (p)

Q{OIOIO

Tetiobus cyprinellus, bigmouth buffalo (P)

Tctiobus niger, black buffale (sC)
Noturus miurus, brindled madtom (sC)
Noturus stigmosus, northern madtom (%)
Percina copelandi, channel darter (1)
Percina shumardi, river darter (p)
Stizostedion vitreum glaucum,

biue pike (X)
Ammocrvpta pellucida, eastern

sand darter (T)

Birds

Falco peregrinus, peregrine falcon (E)
Charadrius melodus, piping plover (8)

Phalacrocorax auritus, double-crested
cormorant (T)

Haliaeetus leucoceohalus ()

Pandion haliaetus, osprey (T)

Xanthocephalus xanthocenhalus,
Yellow-headed blackbird {sC)

Rallus elegans, king rail (™

Tvto alba, common barn owl (E)

Sterna forsteri, Forster's tern (sC)

Nveticorax nycticorax, black-crowned
night heron (SC)

Sterna hirundo, common tern ()

Sterna caspia, Caspian tern (T)

Reotiles

Elaphe vulpina glovdi, eastern fox
snake (SC)

Principal Habitat

Great
Great
Great
Great
Great
Great
Great
Great
Great
Great
Great
Great
Great
Great
Great

Great

Great

Cliffs

Lakes
Lakes
Lakes
Lakes
Lakes
Lakes
Lakes
Lakes
Lakes
Lakes
Lakes
Lakes
Lakes
Lakes
Lakes

Lakes

Lakes (shallow water)

Cravel/Sand Beach with

Gravel Beach

Great Lakes Marsh

Great

Great
Great
Great
Great

Gravel/Sand
Gravel/Sand
Gravel/Sand

Great

Lakes

Lakes
Lakes
Lakes
Lakes

Lakes

Marsh

HMarsh
Marsh
Marsh
Marsh

Beach

Beach
Beach

Marsh

Interdunal Wetland

(Lower Mich.)
(Lower Mich.)
(Lower Mich.)

(esp.islands)
(esp.islands)

(Lower Mich.)
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Mollusks

Cyeclonaias tuberculata, purple

warty-back (8C) Great Lakes
Dysnomia sulcata, white cat's paw

pearly mussel (E) Great Lakes
Dvsnomia torulosa rangiana, northern

riffle shell (E) Great Lakes
Dysnomia triguetra, snuffbox (T) Great Lakes
Lampsilis fasciola, wavy-rayed

lamp-mussel (SC) , Great Lakes
Obovaria subrotunda, round hickory nut (T) Great Lakes
Villosa fabalis, bean villoesa (E) Great Lakes

Ferns and Allies

Botrychium campestre michiganense, Qpen Dunes
dunewort (NL/T)
Potrvchium hesperium, western moonwort
(NL/T) Open Dunes
Lvcopodium selago, fir clubmoss (SC) Badrock Beach

Flowering Plants

Boltonia asteroides, boltonia (sC) Great Lakes Marsh
Eclipta alba, yerba-de-tajo (s¢) Great Lakes Marsh
fiibiscus palustris, marsh mallow (sC) Great Lakes Marsh
Littorella americana, littorella (s¢) Great Lakas Marsh (northern)
Nelumbo lutea, American lotus () Great Lakes Marsh
Rumex maritimus, golden dock (sc) Great Lakes Marsh (sand shore)
Sagittaria montevidensis, arrowhead (T) Great Lakes Marsh (Lk. Erie)
Subularia aguatica, awlwort () Great Lakes Marsh (northern)
7izsania aquatica aquatica, wild rice (T) Great Lakes Marsh
Solidago houghtonii, Houghton's golden- Interdunal Wetland
rod (T)
Listera auriculata, auricled Northern Shrub Swamp
twayblade (SC)
Carex platyphvlla, sedge (T Mesic Southern Forest
Panax quinauefolius, ginseng (T) Mesic Southern Forest
Adlumia fungosa, climbing fumitory (sc) Dry-mesic Southern Forest
(openings)
Chimavhila maculata, spotted winter- Dry-mesic Southern Forest,
green (SC) Great Lakes Barrens
Calvypso bulbosa, calypso (T) Boreal Forest '
Carex cocinna, low northern sedge (SC) Boreal Forest
Cypripedium arietinum, ram's head Boreal Forest
lady-slipper (SC)
Empetrum nigrum, black crowberry (T) Boreal Forest
Iris lacustris, dwarf lake iris (1) Boreal Forest
Lonicera involucrata, honeysuckle {T) Boreal Forest (Isle Royale)
Ribes oxvcanthoides, wild gooseberry (sC) Boreal Forest
Viburnum edule, squashberzy (T Boreal Forest (Isle Royale)
Pterospora andromedea, pinedrops (T) Great Lakes Barvens, Dry

Northern Forest
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Salix pellita, willow (s¢) Sand Beach, Qpen Dunes (Lake
Superior)

Bromus pumpellianus (T) Open Dunes

Cirsium pitcheri, Pitcher's thistle (T) Open Dunes

Elvmus glaucus, wild-rye (SC) Open Dunes

E. mollis, wild-rye (sC) Open Dunes, Sand Beach

Orobanche fasciculata, broom-rape (T) Open Dunes

Stellaria longipes, starwort (SC) Open Dunes

Tanacetum huronense, Lake Huron tansy (T) Open Dunes

Allium schoenoorasum, wild chives (T) Bedrock Beach (Isle Royale)

Antennaria rosea, pussytoes {(T) Bedrock Beach (Isle Royale)

Carex atratiformis, sedge (T) Bedrock Beach (Isle Royale)

C. media, sedge (T) ' Bedrock Beach

C. scirpoidea, sedge (T) Bedrock Beach

Castilleia septentrionalis, Indian Bedrock Beach

paintbrush (T)

Draba arabisans (T) Bedrock Beach

D. incana (T) Bedrock Beach (Isle Royale)

D. glabella (NL/T) Bedrock Beach (Isle Royale)

Euphrasia arctica, eyebright (T) Bedrock Beach

Pinguicula vulgaris, butterwort (sc) Bedrock Beach, Cobble Beach

Poa alpina, bluegrass (T) Bedrock Beach (Isle Royale)

Polygonum viviparum, alpine bistort (T) Bedrock Beach

Potentilla pensylvanica, cinquefoil (T) Bedrock Beach {Isle Royale)

Sagina nodosa, pearlwort (T) Bedrock Beach

Saxifraea aizoon, yellow mountain Bedrock Beach (Isle Royale)

saxifrage (T)

§. tricuspidata, saxifrage (T  Bedrock Beach (Isle Royale)

Senecic indecorus, ragwort (T) Bedrock Beach?

Thalictrum venulosum, meadow-rue (T) Bedrock Beach, Cobble Beach

Tofieldia pusilla, false asphodel (T) Bedrock Beach (Isle Royale)

Trisetum spicatum, downy oat-grass (SC) Bedrock Beach

¥=extinct; E=endangered; T=threatened; SC=special concern; NL/T=not
listed/proposed threatened; P=peripheral
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