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INTRODUCTION

The Fieldguide of the Habitat Classifi-
cation System for the Upper Peninsula
of Michigan and Northeastern Wis-
consin has been developed by CROFS
(Cooperative Research on Forest Soils)
for any individual or organization in-
volvedin land management decisions.
Its primary purpose is to aid in deli-
neating ecologically different land units
in order to have the ability to predict
response to management activities
with greater accuracy than has been
possible in the past. Although the
approach has direct applicability to
wildlife, visual management, fire man-
agement, etc., this guide is primarily
oriented to timber management. The
benefits of the systemfor timber man-
agement come from its ability to:

1. To predict site/successional
relationships.

2. To identify whether poor quality in
a stand is a result of site quality or
stand history.

3. To match the most productive spe-
cies (having economic importance)
to site.

4. To determine the effort needed to
maintain and/or convert to another
stage of succession.

6. To identify areas that will provide
the best opportunity for intensive
management.

6. To provide ecologically sound sil-
viculture systems for the various
successional stages within each
habitat type.

THE HABITAT TYPE CONCEPT

The habitat type concept has its
roots in work done by European
ecologists and their discovery that
plants normally are found in predict-
able patterns or communities. These
communities reflected differences in
site and it was soon determined that
the plant communities could be used
as a measure of site. Rexford Dau-
benmire brought the basic concept
to the western United States where
it is now used as a viable manage-
ment tool.
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Daubenmire developed the system
based on the following assumptions,
A unit of vegetation can be recog-
nized only if it appears homogenous,
Each area of vegetation that is essen-
tially homogenous in all layers and
differs from contiguous vegetation
types by either quantitative or quali-
tative characters is a STAND. All
climax! stands in which the domi-
nants of corresponding layers of veg-
etation are essentially the same, (to
the extent that any differences in
composition are due to chance dis-
semination or to a transitory historic
factor rather than to a fundamental
dissimilarity in site potential), com-
prise one ASSOC!ATION or (Habi-
tat Type). It is recognized that no
two stands in one association are
ever identical, and that soil climate,
and animals may differ from one
stand to another so long as these
factors compensate in a way that
their ECOLOGIC SUMS produce
plant groupings with a high degree
of similarity. The stand is a concrete
and objective reality, The associa-
tion, on the other hand, is a subjec-
tive concept based on those charac-
teristics at least potentially common
to all the separate stands which re-
present it, and which serve to sep-
arate the group from all other
stands.

Associations are normally grouped in-
to broader ecological units that are
dominated by one or two climax tree
species. These groups of associations
dominated by the same climax tree
species are termed a SERIES and indi-
cate similar ecological conditions for
the various associations within the
series.

The Habitat Type. The classification
system is based on climax associa-
tions. An important advantage of cen-
tering classification on the more sta-
ble climax plant community is that it

1Climax refers to the stage in succe:
sion whereby the vegetative species|
are apparently self-regenerating in|
predictable patterns and have long
been free of disturbance by fire,
Erazing, logging, etc,




draws together different successional
communities? all leading to the same
few stable climax types. Unless the
site itself is changed in a way that
changes the ecological sum, the same
climax type will eventually develop if
left undisturbed regardless of what
type of disturbance caused retrogres-
sion in the first place. Hence the habi-
tat (all factors making up the site
potential) remains unchanged through
retrogression and succession until it
finally produces a stand of the same
climax association existing before
disturbance. Since each climax can
normally regenerate itself repeatedly
following destruction, and since its
potential share of the landscape re-
mains fixed, field ecology is simpli-
fied by focusing attention on the
area belonging to each association
which is usually occupied by seral
stages representing it. All the area
(sum of discrete units} that now
supports, or within recent time has
supported, and presumably is still
capable of supporting, one associa-
tion is called a HABITAT TYPE,3

Nomenclature of climax associations
(habitat types) is difficult, Normally
those species that characterize the
overstory and understory in a climax
association (each of which may also
participate individually in other asso-
ciations) are used in the name. To
avoid confusion, the international lat-
inized names of the plants must always
be used. However, for field use these
names areusuallyabbreviated for sim-
plicity sake.

Key Indicator Species. In practice hab-
itat types are identified in successional
stands by looking for those combina-
tions of species that characterized the
climax stands. Some of the climax
species will not appear in early suc-
cessional stages. However. there will

2 A successional community (seral
stage) is comprised of stands which
are not self.-regenerating and which
eventually give way to other com-

munities or stages.

3For further discussion on this con-

ept refer to Plant Communities - A
Textbook of Plant Synecology by
Rexford Daubenmire, 1968, Harper
& Row, Publishers.

normally be several that are found in
about the same proportion, though in
lower numbers, as they were found
in the climax association, These
species are referred to as KEY IND!-
CATOR SPECIES. Although they
may only make up a fraction of the
total species composition present in
an early successional stage, the key
indicator species are normally pres-
ent in sufficient quantities to allow
the habitat to be identified.

Tree species make poor indicator
species because of two important
reasons, First, even though tree
species are found in definite combin-
ations in the climax associations,
some species have wide ecological
amplitudes and will quickly invade
other habitat types as successional
species upon disturbance. Red
maple, sugar maple, red oak, balsam
fir, white spruce, white pine, red
pine, and jack pine are all climax
dominants in certain associations
but are also successional species on
other habitat types, Second, tree
species are long lived so the original
climax combinations do not appear
for many years, even centuries,

Understory plant species, although
influenced by stand density, past
history, and the compasition of the
forest, have generally more restrict-
ed ecological tolerance and are thus
restricted in their ability to appear
on other habitat types. In addition
they have more consistent seed
years, shorter life cycles, and more
viable seed stored in the duff than
do trees. All of these factors work to
quickly re-establish many of the ori-
ginal groundflora climax species
after a mejor disturbance. This rela-
tionship is not always perfect - even
under ‘normal’ types of disturbance
(light burning, blowdowns, logging)
seed availability or other historic
discontinuities may be such that re-
appearance of one of the key indica-
tor species is delayed. This is espe-
cially important in very early succes-
sional stages such as pastures or
brush fields or in very dense conifer
plantations established on the old
fields. However, in most forest situa-
tions the technique will work satis-
factorily,



LIMITATIONS AND ADVAN-
TAGES OF THE SYSTEM

It must be clearly understood that
habitat type classification is just that
- it is @ means of classifying ecologi-
cally homogenous units of land
using phytosociological techniques.
By itself it provides little utility to a
land manager. However, since each
habitat type is ecologically homo-
genous and is in some way different
from all other habitat types, mea-
surable differences in productivity
or response to treatment should
occur. It is these differences that
provide the needed information for
timber management decisions as out-
lined on page one.

It is imperative that the user under-
stand that the initial effort in devel-
oping the habitat classification sys-
tem was primarily in the delineation
and identification of the habitat
types themselves, The second phase
in the development of the system -
that of determining descriptive or
interpretive information for each
habitat type - is only just beginning.
Consequently, much of the DESCRIP-
TIVE INFORMATION CONTAINED IN
THIS SECONDPRINTING OF THEFIELD
GUIDE IS BASED ON VERY LIMITED
DATA AND SHOULD BE USED WITH
CAUTION.

The descriptive information used in
thisfieldguide has (or will)come from
several sources. Extensive sampling
and observation have provided the
bulk of the interpretive information
utilized in the second printing of the
field guide. The specific limitations on
the use of the descriptive information
is detailed in each section. Secondly,
habitat types are being determined for
previously established long term re-
search study sites in the Upper Penin-
sula so that results from these pro-
jectscanbeutilizedin refiningdescrip-
tive material. Some of this work has
been started, but much more will be
necessary in the future. Finally, com-
prehensive research directed at ans-
wering specific habitat type/produc-
tivity/response questions has been
started and some of these results are
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included in this printing. However,
much more of this type of research
will be needed in the future.

Although incomplete, it is the intent
of this field guide to provide the
land manager with information that
can be utilized in his decision mak-
ing process today. Because the des-
criptive information contained with-
in the guide has to be obtained
quickly by utilizing extensive sam-
pling procedures or other published
data, some information will be in
error. Even though these errors are
expected to be small, obvious ones
can be found through normal field
use. In other words, the user is
involved in the validation process.
This illustrates a strong point in the
cooperative nature of the develop-
ment of this field guide. Because the
user also tests the descriptive infor-
mation, costly, time consuming vali-
dation procedures are reduced. As a
user, if you suspect an error in the
descriptive information, you should
contact the appropriate CROFS rep-
resentative (presently Dr. Michael
Coffman, Mr. Edward Alyanak, Dr.
JohnKotar, or Mr. Carl Trettin). One of
these individuals will review your ob-
servations and appropriate corrections
made.

Other weaknesses are also inherent
in the procedure itself. The Habitat
Type Classification System is not
capable of providing all descriptive
information needed by land man-
agers. In its present form it yields
little to no information concerning
topographic or soil limitations,
Therefore, information on operabil-
ity, trafficability, certain productiv-
ity anomalies, etc; are at best only
indirectly addressed using the habi-
tat type system. However, research
is presently underway to integrate
this system with conventional soil
classification techniques that will
provide a more total ecological clas-
sification system. This approach
should provide far more utility to
the land manager than either ap-
proach by itself.

®



Finally, the habitat classification
system does not replace the need for
conventional forest inventories, For-
est inventories are a description of
what exists now - how much vol-
ume, what species composition, etc.
The habitat type system defines the
alternatives and addresses the ques-
tions “what is the expected produc-
tivity of the current stand on this
site’” and ‘‘what other alternatives
exist for this site’’,

As mentioned previously, the Habi-
tat Type system provides a frame-
work for information concerning sil-
viculture, growth, and yield. Work
to date has concentrated on defining
the framework. Yourcontinuedhelpis
requested in validating or replacing
the information in that framework.
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USING THE HABITAT
CLASSIFICATION KEY

The key is designed, like most keys of
its type, to first look at the broader
community characteristics of ground-
flora and soil relationships for a given
site. These broadly similar ecological
types are called Series Groups
(droughty sand soils vs. mesic loamy
soils, etc). The user first determines
the Series group. Next, via a progres-
sion of decisions of alternate possibili-
ties, a Series is selected. The Series is
a group of habitat types having the
same climax tree species {Pinus bank-
siana, Tsuga canadensis, Tsuga cana-
densis/Acer saccharum, etc). Finally,
via a series of decisions involving
which species combinations are found
in the greatest abundance, the proper
habitat type is determined. The key is
cross referenced so that if the user
chooses the incorrect path early in the
key. he can sull get to the appropriate
habitat type.

The key has been totally restructured
since thefirstprinting. This allows the
inclusions of new habitat types as
they are added without the key becom-
ing cumbersome. The current format
of the key keeps the number of steps
needed to arrive at a habitat type at a
minimum. In actual use the key 1s still
based on the re/ative coverage of the
indicator species to each other. The
actual percent cover of the indicator
species varies depending on the
amount and duration of past distur-
bance. and the density of the overstory
canopy. For instance, severe distur-
bance on one of the maple dominated
habitat types will allow successional
groundflora and overstory species to
invade (such as brackenfern, grasses,
hawkweeds, etc. under aspen) which
will completely dominate the key indi-
cator species. Although only present
in small numbers {(compared to near
climax situations), the relative propor-
tion of the key indicator species to
each other will remain approximately
the same.

The presence of a species on any area
of land depends upon the presence of
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a seed source and specific environ-
mental (climatic) conditions atthe time
of seed availability. Consequently,
some areas will not have all the indi-
catorspeciesnormallyassociated with
a habitat type.

Unless the disturbance is severe {such
as numerous hot fires) the omission of
aspecies from the site will not prevent
the determination of its habitat type
since the remaining group of species
associated with the type can be used
to make the proper identification. Ex-
perience indicates that about 20 per-
centof all areas investigated will be so
badly disturbed that they cannot be
typed. In these cases the identification
of the habitat type may still be possible
by using the vegetative information
provided in Table 1 in Section 4 (Sum-
mary Tables) and the Habitat Type
Descriptions in Section 6.

Included in the key is the broad tex-
ture/drainage class of the soils typi-
cally supporting specific habitat type
groups. However, since the vegetation
reflects the sum total of all environ-
mental factors, a given habitat type
canbefoundontexture/drainageclass-
es other than the one givenif there are
compensating factors in the soil or
slope position. For instance, a loam to
sandy soil will support the Tsuga-
Maianthemum-Vaccinium or even a
Acer-Quercus-Vaccinium h.t.’s if it
occurs as a thin cap over sand and
gravel. Conversly, a fine sand can
supportthe Acer-Tsuga-Dryopteris h.t.
if there is a well developed fragipan
within the soil. As additional soil/ hab-
itat information becomes available,
more specificinformation andcorrela-
tions will be given.

In Section 3 following the key is a list
of scientific/common names for all
indicator species used in the key. Color
plates of most indicator species are
included to aid in field identification.
Line drawings are included for those
species that color plates do not exist.
All line drawings were provided cour-
tesyof Cranbrook Institute of Science.



KEY TO CLIMAX SERIES, HABITAT TYPES. AND PHASES
(Revised, January 1983)

ead these instructions first:

# 1) Determine that you are in an area of the stand which is representative of the

habitat as a whole. Look over an area about 300 m? in size (56 ft. x 56 ft.} and
record the foliar coverage of all indicator species. Foliar coverage is the sum of
the vertical projections of the general outline of all individuals of a given
species.

2) Determine which group I, Il or Il the habitat best fits and procede with that

group key to identify series.

3} Within the appropriate series, key to habitat type by literally following the key.

Determine the phase, if applicable, by checking if the habitat fits phase
requirements. (The first phase description that fits the habitat is the correct
one). If the habitat does not fit any phase requirements describe it using the
habitat type name only.

4) Remember, all decisions in the key are based on species coverage, NOT

numbers or height of individuals.

5) If the stand being examined has been severely disturbed by logging, grazing,
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fire, or is a plantation, the habitat type can often best be determined from the
nearest undisturbed stand occupying a similar site.

) Definitions of some terms in the key:

Present - A few individuals within the average site condition will satisfy this
requirement. Do not include individuals within unique microsite conditions
(i.e. rotten logs, stumps, small wet areas, etc.)

Extremely Rare - Less than 1% coverage
Common - At least 5% coverage
Well Represented - At least 10% coverage

Impeded Drainage - Site shows EVIDENCE that surface water is present much
of the year, but not all of the year; cradle-knoll oftencommon with water in
depressions. Water table (may be perched} usually within one foot of the
surface.

Podzol{Podzolized) - A sandyor loamy sand soil having a leached Az(E} horizon
that is often grayish in color, with an accumulation of clay, organics, and
minerals (primarily iron with some aluminum) in the B horizon. In highly
podzolized soils this accumulation of clays, organics. and iron often
cements into an ortstein layer of discontinuous dark reddish brown plates
in the B horizon. {(Where used in this field guide the term podzol or podzol-
ized refers to this process rather than to meeting the exact criteria for a
spodosol).

Remember, the key is VOT the classification! Validate the determination made
using the key by checking the written habitat type description.

2-2



KEY TO SERIES GROUP |

Habitat affected by drought during the growing season, with no evidence of
impeded drainage. Soils usually sandy with minimal horizon development.
Understory vegetation characterized by the presence of low sweet blueberry,
canada blueberry, hairgrass, bearberry, trailing arbutus and/or wood betony.

1. Habitat extremely droughty; the sum of
hairgrass, sedges, reindeer moss and bear
berry > the sum of wild lily-of-the-valley
andbrackenfern...................... PINUS SERIES (A)

1 Habitat notasabove .................. 2.

2. Low sweet blueberry > the sum of wild
sarsaparilla, wood betony, twisted stalk.
yellow beadlily, false solomon’s seal, and
spinulose shield fern; wood betony not
COMMON . .vvvtennnnrrenneeennessannas ACER-QUERCUS SERIES (B)

2. Low sweet blueberry < the sum of the
above species or wood betony common
{canada blueberry usually > low sweet
blueberry) ......c.cviiiiiiiiiiiiaan TSUGA SERIES (C)

KEY TO SERIES GROUP Il

Habitat with favorable soil moisture throughout the growing season. If
impeded drainage is evident it is localized. Soils usually loamy sand to clay
loam with good to excellent moisture holding properties produced by finer
textures, high organic content, and/or a semipermeable layer in the solum.
Understory vegetation characterized by wild lily-of-the-valley, spinulose
shield fern, smooth yellow violet, canadian white violet or downy yellow
violet, sweet cicely and/or maple leaf viburnum.

1. Blueberries present; or the sum of maple
leaf viburnum, witch hazel and pointed
leaved tick trefoil > the sum of spinulose
shield fern, sweet cicely, and smooth yel-
lowviolet, canadian white violet or downy

yellowviolet.............. e 2.
1. Habitat understory vegetation not as
above ... .. e 3.

2. Low sweet blueberry > the sum of wild
sarsaparilla. wood betony, twisted stalk.
yellow beadlily, false solomon’s seal and
spinulose shield fern; and wood betony
not common. Or maple leaf viburnum,
witch hazel and/or pointed leaved tick
trefoilcommon ..............covvennnn ACER-QUERCUS SERIES (B)

2. Low sweet blueberry < the sum of the
above species; or wood betony common
{canada blueberry usually > low sweet
blueberry). Maple leaf viburnum, witch
hazel and pointed leaved tick trefoil ex-
tremelyrareorabsent................. 3.

3. Wildlily-of-the-valley > the sum of spinu-
lose shield fern, sweet cicely, red berried
elder and smooth yellow violet, canadian

white violet or downy yellow violet ..... TSUGA SERIES (C)
3. Wild lily-of-the-valley < the sum of the
speciesin3above .................... 4,



4.

1.
1.
2.

Spinulose shield fern at least twice as
much coverage as the sum of sweet
cicely, blue cohosh and smooth yellow
violet, canadian white violet or downy yel-
low violet. Or partridge berry present on
clayloamsoils. ...........cccieiienns

Spinulose shield fern < twice as much
coverage as the sum of the species in 4
above. Partridge berry extremely rare or
absent, not a clayloamsoil ............

ACER-TSUGA SERIES (D)

ACER SERIES (E)

KEY TO SERIES GROUP Il

Habitat with impeded drainage or excessive soil moisture throughout the
growingseason, or clay loam to claysoil withvariabledrainage. On mineralor
organic soils with excessive soil moisture, if soil dryingoccursitislimitedtoa
short period in late summer. Group Il understory vegetation is characterized
by goldthread, bunchberry, common wood sorrel. palmate leaf sweet colts-
foot, spotted joe-pye weed, touch-me-not, partridge berry, sphagnum moss.
naked miterwort, sedges, cinnamon fern and/or leatherleaf

Habitaton clay loamtoclaytexture soil. . .
Habitat notas above ..................

The sum of partridge berry and wild sar-
saparilla > american fly honeysuckle; pal-
mate leaf sweet coltsfoot, black snake
root, spotted joe-pye weed/boneset, and
touch-me-not must be absent or extreme-
lyrare ...ttt

Habitat notas above ..................

Habitat with impeded drainage; spotted
joe-pye weed/boneset, water hemlock,
touch-me-not and/or dwarf enchanter’s
night shadecommon ..................

Habitat understory vegetation not as in 3
above ....... il e

. The sum of sedges and mint > the sum of

all other understory species present. Or
touch-me-not and/or dwarf enchanter’s
nightshadecommon with sphagnum moss
< 25% COVeIABe .. ovevvrvrrnnnneanannn

Habitat notasabove ..................

Habitaton mineral or shallow{<6")organ-
ic over mineral soil. The sum of gold-
thread, common wood sorrel, and bunch-
berry at least one half the sum of sphag-
num moss'. horsetail, cinnamon fern.
marsh marigold, naked miterwort and
twinflower .........ccceviiiiiiiiin.,

Habitat with vegetation not as described
inSabove............iiiiiiiiiiiiaa.,

2.
4.

ACER-TSUGA SERIES (D)
3

FRAXINUS SERIES (G)*

TSUGA THUJA SERIES (F)*

FRAXINUS SERIES (G)*
5.

TSUGA SERIES (C)

6.

~

f%}\

i)



6. Thesumof goldthread, bunch berry, com-
mon wood sorrel, naked miterwort and
twinflower > the sum of cinnamon fern,
marsh marigold. leatherleaf, bog rose-
(ﬁ“ mary, and pale laurel . ....ovv0vvveens.. TSUGA-THUJA SERIES (F)*

6. Habitatnotasabove .................. PICEA SERIES (H)*

Sphagnum moss. maybe replaced by other moss species when cedar overstory >
50%.

*Denotes series which contain habitat types that are not well defined and may be
modified as more data is assimilated.
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(A) KEY TO PINUS BANKSIANA-RESINOSA
SERIES HABITAT TYPES

. Hairgrass > sedges. spinulose shield fern
usuallyabsent .........cooiveiiiieiennnnn. PINUS-VACCINIUM-
DESCHAMPSIA Habitat Type

. Hairgrass < sedges: spinulose shield fern

oftenpresent .........coviiiennioennnnnnns PINUS-VACCINIUM
CAREX Habitat Type

(B) KEY TO ACER RUBRUM-QUERCUS RUBRA
SERIES HABITAT TYPES

. The sum of maple leaf viburnum, witch hazel

and pointed leavedtick trefoil > the sum of low

sweetblueberry and canadablueberry (habitat

located in Wisconsin or near Michigan/Wis-

consinborder) ............ Ceetieanieeeaa. ACER-QUERCUS-VIBERNUM
Habitat Type

. Habitat understory vegetation not as in 1
1o 2.

. Trailingarbutus at least twice as much cover-

age as the sum of beaked hazel, wild sarsapa-

rilla, and barren strawberry ................ QUERCUS-ACER-EPIGAEA
Habitat Type

. Trailing arbutus < twice the coverage of the
speciesin2 above ............. eeeeeinees ACER-QUERCUS-VACCINIUM
Habitat Type

(C) KEY TO TSUGA CANADENSIS
SERIES HABITAT TYPE

. Habitat must have evidence of impeded drain-

age; at least two of the following species pres-

ent: goldthread, bunch berry, or common wood

F-T T U TSUGA-MATANTHEMUM-
COPTIS Habitat Type

a) Blueberries common (Habitat usually lo-
cated on lacustrinesand) ............... Vaccinium Phase

b) Spinulose shield fern > wild lily-of-the-
valley; long beech fern, oak fern and/or

hairy solomon’s seal common........... Dryopteris Phase
. Habitat with no evidence of impeded drainage
or understory vegetation not as in 1 above .. 2.
. Canada blueberry, low sweet blueberry, and/
or wood betonypresent.................... TSUGA-MAIANTHEUM-

VACCINIUM Habitat Type

. Canada blueberry, low sweet blueberry and/
or wood betony absent or extremelyrare .... TSUGA-MAIANTHEMUM
Habitat Type
a) Habitat on highly podzolized sand with
good drainage: hairgrass present........ Deschampsia Phase
-



(D) KEY TO ACER SACCHARUM-TSUGA CANADENSIS
SERIES HABITAT TYPES

1. Habitat located on clay or clay loam soil; the
sum of american fly honeysuckle and par-

m tridgeberry > the sum of spinulose shield fern,
sweet cicely, smooth yellow violet, canadian
white violet, and downy yellow violet ....... TSUGA-ACER-MITCHELLA
Habitat Type
a) Habitat with localized impeded drainage;
horsetailcommon............covveennnn Equisetum Phase
™\ 1. Habitat notasabove....................... ACER-TSUGA-DRYOPTERIS

Habitat Type

a) Habitat on highly podzolized sand with
gooddrainage: hairgrass present; overstory
often a conifer plantation............... Deschampsia Phase

b) Habitat type on highly podzolized sand with
M good drainage; lady fern, smooth yellow
violet, canadian white violet, downy yellow
violet, jack-in-the-pulpit, and/or rattle-
snake fern absent or extremely rare ..... Dryopteris Phase

c) Habitat with localized impeded drainage;
the sum of touch-me-not and dwarf en-
chanter’s nightshade > 5% coverage .... Circaea-Impatiens Phase

(E) KEY TO ACER SACCHARUM SERIES HABITAT TYPES

1. Habitat with apparent moisture and nutrient

enrichment; vlue cohosh common . ......... ACER-OSMORI2A-
CAULOPHYLLUM Habitat Type
1. Habitatnotasabove...............ccovuennn ACER-VIOLA-OSMORHIZA

Habitat Type

a) The sum of wild leek and maiden hair fern
>5%COVerage ..........ooeeereninnn- Adiantum Phase

b) Habitat with localized impeded drainage;
the sum of touch-me-not and dwarf en-

chanter’s nightshade > 5% coverage .... Circaea Impatiens Phase
P
(F) KEY TO TSUGA CANADENSIS-THUJA OCCIDENTIALIS
SERIES HABITAT TYPES
1. Habitat on clay soil with good surface
i) drainage .. .......oeeviiiiiiiiiiiiiinaas 2.
1. Habitat on non-clay soil. often with excessive
SOil MOISIUME .....vvvnniiiieeiinaernnnnns 3

2. Habitat on well drained clay soil; palmate leat
sweet coltsfoot and/or black snakeroot
Absent . ..., TSUGA-THUJA-LONICERA
Habitat Type



. Habitat on clay soil which may have Iocaliz!

impeded drainage; palmate leaf sweet col

foot, and/or black snakeroot present........ TSUGA-THUJA-PETASITES
Habitat Type

. The sum of goldthread, bunch berry and com-

mon wood sorrel > the sum of naked miter-

wort, twin flower and fringed polygala ...... TSUGA-THUJA-SPHAGNUM
Habitat Type

. The sum of goldthread, bunch berry and com-

mon wood sorrel < the sum of naked miter-

wort, twinflower and fringed polygala....... TSUGA-THUJA-MITELLA
Habitat Type

(G) KEY TO FRAXINUS NIGRA SERIES HABITATTYPES

. Habitat on clay loam to clay soil; spotted joe-

pye weed, boneset and/or water hemlock

COMIMON . .vtiitteeeennuaressonaonnsosenns FRAXINUS-EUPATORIUM
Habitat Type

1. Habitatnotasabove..............covvuunns 2.

. The sum of sedges and mint > the sum of all
other understory species present ........... FRAXINUS-MENTHA-CAREX
Habitat Type

a) Habitat a floodplain with little or no over-
SIOTy present .........ceeevenananns e Carex Phase

. Habitat not as above (often mineral soil, upland
drainWay) ......ooviiiiieiiiieieriannnaans FRAXINUS-IMPATIENS
Habitat Type

a) Habitat usually having flowing water,
marsh marigold common and sedges well
represented ...........cciiiiiiiiinnn, Caltha Phase

(H) KEY TO PICEA MARIANA SERIES HABITAT TYPE

. Cinnamon fern > the sum of leatherleaf, bog

rosemary and pale laurel .................. PICEA-OSMUNDA
Habitat Type

. Habitat typical non-productive acid bog; vege-

tation dominated by sphagnum moss; leather-

leaf, bog rosemary and/or pale laurel well

represented .............cciiiiiiiiiiennnes PICEA-CHAMADAPHNE-
SPHAGNUM Habitat Type

REVISED JANUARY, 1983

E.J. Alyanak
M.S. Coffman
J. Kotar
J.E. Ferris
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POSSIBLE INDICATORS ALPHABETICALLY LISTED
PLATE #

COMMON NAME

Barren Strawberry

Wild Strawberry

Beaked hazelnut

Bearberry

Black Snakeroot

Blue Cohosh

Blueberry, Canada
Blueberry, Low Sweel

Bog Rosemary

Bunchberry

Dwarf Enchanter’s Nightshade
Elderberry, Red

Fern, Bracken

Fern, Cinnamon

Fern, Lady

Fern, Long Beech

Fern, Maiden Hair

Fern, Oak

Fern, Raltlesnake

Fern, Spinulose Shield
Fringed Polygala
Goldihread

Hairgrass

Honeysuckle, American Fly
Horsetail
Jack-in-the-pulpil
Jewelweed

Leatherleal

Maple Leal Viburnum
Marsh Marigold

Mint

Naked Miterwort

Pale Laurel

Palmate Leal Sweet Coltsfoot
Partridge Berry

Reindeer Moss

Sedges

Solomon’s Seal, False
Solomon’s Seal, Hairy
Sphagnum Moss

Spotted Joe-pye Weed/Boneset
Sweet Cicely

Trailing Arbutus

Trefoil, Pointed Leaved Tick
Twinflower

Twisted Stalk

Violet, Canadian White
Violet, Downy Yellow
Violet, Smooth Yellow

SCIENTIFIC NAME
Waldsleinia fragarioides
Fragaria virginiana
Corylus cornula
Arctostaphylos uva-ursi
Sanicula marilandica
Caulophyllum thaliclroides
Vaccinium myrtilloides
Vaccinium angustifolium
Andromeda glaucophylla
Cornus canadensis
Circaea alpina
Sambucus pubens
Pteridium aquilinum
Dsmunda cinnamomea
Athyrium Felix-lemina
Dryopleris phegopteris
Adianlum pedalum
Dryopleris disjuncta
Botrychium virginianum
Dryopleris spinulosa
Polygala paucifolia
Coplis groenlandica
Deschampsia flexuosa
Lenicera canadensis
Equisetum spp.
Arisaema atrorubens
Impatiens capensis
Chamaedaphne calyculata
Viburnum acerifolium
Caltha palustris

Mentha spp.

Milella nuda

Kalmia polilolia
Petasites palmatus
Mitchella repens
Cladonia rangilerina
Carex spp.

Smilacina racemosa
Polygonalum pubescens
Sphagnum spp.
Eupatorium spp.
Osmorhiza claytoni
Epigaea repens
Desmodium glutinosum
Linnaea borealis
Streptopus roseus

Viola canadensis

Viola pubescens

Viola pensylvanica

3-A

BK.-PG.
1
1173
2- B9
2-259
1-253
1-145
2-266
2-266
2-255
1-269
1-245
2-31
3-220
3-139
319
3-165
3-219
3-161
3129
3-167
1-217
1-139
5171
2-287
3- 69
1- 33
1-223
2-256
2-301
1-139

1170
2:253
6-358
1-359
4-143
5-246
1- 49
1- 563

1.379
1-253
1-279
6-102
1-361
1- 563
1-233
1-233
1-235

31
32
33
34
35
36
37
38
39
3-10
31
312
313
3-14
315
3-16
317
3-18
319
3-20
3-21
3-22
3-23
3-24

3-25,

327
3-28
3-29
3-30
3-31
3-32
3-33
3-34
3-35
3-36
3-37
3.38

3.39,
3-40,

3-41
342
3-43
3-44
3-45

3-46,

3-48
3-49
3-50

47
47

47



COMMON NAME SCIENTIFIC NAME BK.-PG. PLATE #

Water Hemlock Cicuta maculata 1-259 3-51
Wild Leek Allium tricoccum 1- 45 3-52
Wild Lily-of-the-Valley Maianthemum canadense 1- 62 3.53
Wild Sarsaparilla Aralia nudicaulis 1-247 3-54
Witch Hazel Hamamelis virginiana 2-115 3-55
Wood Betony Pedicularis canadensis 1.349 3-56
Wood Sorre! Oxalis montana 1-.213 3-57
Yellow Beadlily Clintonia borealis 1- 48 3-58

List Prepared by Jim Ferris - March 1983

......

Billington, Cecil. 1952. Ferns of Michigan. First Edition. Cranbrook Institute of Science; Bloom-
field Hills, Michigan. 240 pages (Book No. 3).

Billington, Cecil. 1968. Shrubs of Michigan. Second Edition. Cranbrook Institute of Science;
Bloomfield Hills, Michigan. 339 pages. (Book No. 2).

Hale, Mason E. 1969. The Lichens, First Edition. William C. Brown Company, Publishers;
Dubuque. lowa. 226 pages. (Book No. 4).

Newcomb, Lawrence. 1977. Newcomb’s Wildflowers Guide. First Edition. Little, Brown and
Company; Boston, Massachusetts. 490 pages. (Book No. 6).

Smith, Helen V. 1966. Michigan Wildflowers. Second Edition. Cranbrook Institute of Science;
Bloomfield Hills, Michigan. 468 pages. {Book No. 1).

Voss, Edward G. 1972. Michigan Flora. First Edition. Cranbrook Institute of Science; Bloomfield
Hills, Michigan. 488 pages. {Book No. 5).
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BARREN STRAWBERRY
Waldsteinia fragarioictes (Michx.) Tratt.
® Flowers yellow, leaves more obovate than strawbérry or wood
anemone,

® Usually found on sandy or clay soits following disturbance.
S
A~
-

31



WILD STRAWBERRY
Fragaria virginiana Duchesne

® |_eaves obovate, nearly lanceolate as distinguished from barren
strawberry which has obovate, nearly orbicular leaves. Flowers
are white for strawberry, yellow for barren strawberry,

® Found on nearly all upland sites after disturbance.
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HAZEL (BEAKED HAZEL)
Corylus cornuta Marsh.
¢ Tall shrub up to 15 feet.

® Most common on fine sand or clay soils, but can be found on all
upland soils.




BEARBERRY
Arctostaphylos uva-ursi {L.) Spreng,

e Found on very dry sand plains.




BLACK SNAKEROOT
Sanicula marifandica L.

¢ Normally found on Tsuga-
Thuja-Petasites habitat type.

¢ Fruiting plant will be up to 4
feet tall; non fruiting plant
will consist of one palmate
leaf.
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BLUE COHOSH I
Caulophytlum thalictroides (L.} Michx.

¢ Found on loam and silt loam soils.
e [ndicates very good site.

® Begins to turn yellow in August, often hard to find in September.
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CANADA BLUEBERRY
Vaccinium myrtifloides Michx.

® Twigs Pubescent
™ o eaf margins entire

® Do not confuse this species with lowsweet blueberry and late low
blueberry whose stem is glabrous and leaves are serrate.

3.7



LOW SWEET BLUEBERRY
Vaccinium angustifotium (Ait)) Gray
Vaccinium pennsyivanicum Lam.,

® Low shrub with glabrous green stems and leaves with finely
serrate leaf margins as distinguished from canada blueberry
which has pubescent stems and entire leaf margins.

® Difficult to distinguish from thin-leaved bilberry.

® Found on sandy soils.




BOG ROSEMARY
Andromeda glaucophylla Link,

e As name implies, found in bogs.




BUNCHBERRY
Cornus canadensis L.

Flowering
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DWARF ENCHANTERS NIGHTSHADE
Circaea alpina L.
® Succulent in appearance.

® Found on rich somewhat
poorly drained soils.




ELDERBERRY
Sambucus pubens Michx.

® Tall shrub up to 12 feet tall.

e Found on sandy loam to loam soils.




BRACKEN FERN
Pteridium aguilinum var. latiusculum (Brake)




CINNAMON FERN
Osmunda cinnamomea L.
® Fertile fronds covered with rusty wool when young.
e Infertile fronds have tufts of tomentum at their bases.

® Found on poorly drained soils having standing water all summer.




LADY FERN
Athyrium Felix-femina (L.) Roth

e Has the appearance of spinulose shield fern.
e All fronds die in winter, base of fronds scaly or nearly smooth
with dark brown or reddish brown scales; as distinguished from

spinulose shield fern which has some living fronds throughout
the winter and has light brown scales at base of fronds.

*Found on moist sandy loam to silt loam soils.
o




[

LONG BEECH FERN
Dryopteris phegopteris (L.} Christens.

® Much ‘heavier”’ in appearance than Oak Fern.
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MAIDENHAIR FERN
Adiantum pedatum L.




OAK FERN
Dryopteris disjuncta (Ledeb.) C.V. Morton

® Much more “delicate’ in appearance
than Long Beech Fern,
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RATTLESNAKE FERN P
Botrychium virginianum (L} SW. 4
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SPINULOSE SHIELD FERN
Dryopterfis spinutosa {O.F. Mill.) Watt. s

¢ Scales on base of fronds are light brown as distinguished from
lady fern which has dark brown or reddish brown scales.

® Some fronds remain alive during winter - they do not for
lady fern. 128



FRINGED POLYGALA
u‘ Polygala paucifolia willd.

]1 e Purple flower in the spring.

* Do not confuse this species
with wood anemone in the color
plate. Leaves of polygala are
entire while those of wood
anemone are sharply toothed.
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GOLD THREAD
Coptis groenlandica (Oeder) Fern,
e Has golden yellow threadlike rootstalk.

® Some similarity to barren strawberry except smaller and has
white flower.

e Found on acid and somewhat poorly drained soils - 7suga-
maianthemum-coptis habitat type.
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HAIR GRASS
Deschampsia flexuosa

® Fine, wire like leaves, bunchgrass,

o —
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AMERICAN FLY HONEYSUCKLE
Lonicera canadensis Marsh
e Pubescent under leaves when young, nearly glabrous when mature,

e Typically spreading on 7suga- T hufa-L.onicera and Acer-Oryopteris-
lonicera habitat types. Upright on all other habitat types.
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WATER HORSETAIL [} )
Equisetium fluviatile "|,|

e Found on poorly drained soifs.



—_—

-

JACK-IN-THE-PULPIT
Arisaema atrorubens {Ait) Blume

* Flower forms a “"pulpit and canopy”
appearance.

¢ Venation jointed at leaf margin as distin-
guished from trillium which does not.

¢ Found on most loam or siit loam soils. Often
on the Acer-Osmorhiza-Caulophyllum habitat
type.
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JEWELWEED (SPOTTED TOUCH-ME-NOT}
Impatiens capensis Meerb.

e Succulent, quickly wilting, many branched up to 6 feet tall.
Usually 1 foot tall,

® Found on somewhat poorly drained sotls- Fraxinus Impatiens
habitat type.




LEATHER LEAF
Chamaedaphne calyculata (L.} Moench,

® Faound in Bogs.
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MAPLELEAF VIBURNUM
Viburnum acerifolium L.

s | eaf has a maple shape.
¢ Tall shrub 3-6 feet tall.




MARSH MARIGOLD
COWSLIP
Caltha patustris L.

e Found on poorly drained sails,
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AMERICAN WILD MINT
Mentha arvensis L.

* Flowers lilac or pinkish, born in dense
clusters in the leaf axils.



NAKED MITERWORT
Mitella nuda L.
e Scattered, stiff, short hairs on both sides of leaves.

* The naked miterwort in color plate is in the four to seven
o’clock position on the camera lens cap.
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PALE {BOG) LAUREL
Kalmia polifolia wang,

® As name implies, found in bogs.
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PALMATE-LEAF SWEET COLTSFOOT
Petasites palmatus

® Found on damp clay sails,
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PARTRIDGE-BERRY
Mitchella repens L.
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< BLUE CLADONIA (left) REINDEER MOSS (right)

Cladonia mitis sandst. Cladonia rangiferina (L.} Wigg.
® Found on dry sand plains.
® Blue cladonia typically has a bluish green hue while reindeer moss
is a ash gray.
-
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CAREX (SEDGE)
CAREX spp. .
eSpecies undifferentiated at this time.
® Sedges can be separated from grasses by anguiar basal stems and
three ranked leaves.
-
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¢ |nvader on all loamy sand to
sandy loam soils when site
disturbed.

® Do not confuse with rosey
twisted-stalk or hairy solomon
seal. Flowers on false solomon
seal are born in a terminal inflo-
resence while latter two are
born in leaf axils.
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HAIRY SOLOMON SEAL
Polygonatum pubescens (Willd.) Pursh -

distinguished from rosey twisted-stalk which is
finely hairy {comb-like) along leaf margin.

e Flowers from leaf axils as distinguished from —
false solomon seal which flowers in a terminal
inflorescence.

® Found on sandy loam to silt soils.
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SN
SPOTTED JOE-PYE WEED
Eupatorium purpureum L.

® Tall perennial up to six feet. e Found on wet clays.

Eupatorium perfoliatum L.
e Found on poorly drained clay soils.
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SWEET CICELY ({early spring)
Osmorhiza claytoni {(Michx.} C.B. Clark

® Can be confused with white baneberry.
® Somewhat pubescent compound (3's to 5's) leaves.

e White flowers in spring.

e Found on sandy loam to silt loam soils on better sites.

SWEET CICELY ({late summer, early fall)

® Fruit linear, black, with slender ribs covered with stiff, upward- ™
pointing appressed bristles that will cause seed, when mature,
to catch on clothing.

e Mature plant dies in late summer, but new basal leaves develop
that remain green throughout the winter and spring.
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TRAILING ARBUTUS
Epigaea repens L.

® Prostrate plant.

® Found on dry sandy soils.
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POINTED-LEAVED TICK TREFOIL
Desmodium glutinosum (Muhl) Wood
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TWINFLOWER
Linnaea borealis L.
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ROSEY TWISTED-STALK
Streptopus roseus Michx.

e Flowers born in leaf axils as distinguished from
false solomon seal which are born in a terminal
inflorescence.

e | eaf margins have stiff hairs {comb-like) as dis-
tinguished from hairy solomon-seal which have
hairs along veins beneath leaf.
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FALSE SOLOMON-SEAL (right)
Smitacena racemosa

ROSEY TWISTED-STALK (left)
Streptopus roseus

HAIRY SOLOMON'’S SEAL (center)
Polygonatum pubescens
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CANADIAN WHITE VIOLET
Viola canadensis L.

* Branched from the stem as
with the two yellow violets,
but with a white flower and
more “delicate’ in
appearance.

:\.S\L/i ¢ Leaves are more pointed

than the two yellow violets.
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DOWNY VIOLET
Viola pubescens Ait.

®Downy stem, leaves, and seed capsule. Has no basal leaves.

eShould not be confused with smooth yellow violet whose stem
and leaves are glabrous and has basal leaves.

® Found on loam, silt, and clay soils.
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SMOOTH YELLOW VIOLET
Viola Pensylvanica Michx.

e Multi branched glabrous violet having basal leaves as distinguished
from downy violet which is pubescent and does not have basal
leaves.

e Similar to canada violet which has white flowers and is found
on similar site.

® Found on sandy loam to clay soils.
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WATER HEMLOCK
Cicuta maculata L.
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WILD LEEK
Allium tricoccum Ait.

e | eaves die and dissappear by mid-June but seed
heads remain visible all summer.

*\When leaves are crushed they emit a strong
onion odor.

3-52



WILD LILY-OF-THE-VALLEY
Maianthemum canadense Desf.

e Single leaf when not fruiting,
two leafs when fruiting.
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WILD SARSAPARILLA
Aralia nudicaulis L.

e Fruit born on a single stem
from base of plant.
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COMMON WITCH HAZEL
Hamamelis virginiana L.

e Tall shrub.

e Flowers in the fall.
—
-~
-
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WOOD BETONY
Pedicularis canadensis L.

* Do not confuse with common yarrow
(Achillea millefolium) which is much
more delicate” in appearance and is
very common throughout the area.
Wood betony is almost entirely res-
tricted to the Tsuga-Maranthemum-
Vaccinium habitat type. It rarely
occurs on the Acer-Quercus-
Vaccinium habitat types.

2
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WOOD SORREL
Oxalis montana Raf.

e White flower in spring.

® Found on somewhat poorly to poorly drained soils.
A,
P
PN
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YELLOW BEADLILY
Clintonia borealis (A.T.) Raf.

® Flowers yellow.

® Found on sandy loam to clay soils. \%}f

fruit £
(dark blue) . = "’u’l‘i‘"
ey al Jl"
y |
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SUCCESSIONAL RELATIONSHIPS
BY HABITAT TYPE

Because the habitat type classifica-
tion system is based on the climax
association, SUCCESSIONAL
STAGES ! within a given habitat
type can be identified and the
SEREZ for that habitat type deter-
mined. The successional relation-
ships exhibited in the following
schematic diagrams were developed
by reviewing the range of forest
cover types found on given habitat
type and the direction of succession
within each cover type/habitat type
combination. This assumes that the
habitat type remains unchanging and
will always produce the same climax
association if given sufficient time.
The direction of succession was de-
termined by noting the species of
the smalter diameter classes within
each cover type/habitat type com-
bination. By correlating overstory/
understory interactions with know-
ledge of fight, moisture, and nutrient
requirement of each species the
basic successional relationships
could be determined.

It should be noted that THE PRE-
CISE SUCCESSIONAL RELATION-
SHIPS HAVE NOT BEEN FULLY
DEVELOPED. Field data used in
classifying the habitat types were
also used in devetoping the following
schematic diagrams. Although the
data was collected so that it could
be used for determining successional
relationships, there has been insuffi-
cient time to fully analyze this infor-
mation. Since the schematic dia-
grams were developed using only
tabutar information for each stand,
specific details of the diagrams could
change with a more through examin-
ation of the data.

1 Any floristically or structually dis-
tinctive segment of asere is termed a
successional or seral stage even
though the transition from one stage
to another is always part of a grad-
ual process rather than an event,

2All temporary communities in the
sequence of succession are collec-
tively referred to as a sere for

chrono sequence).
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By reviewing the schematic diagrams
the user can determine probable
seres and the rate of transition back
to climax starting from a given cover
type/habitat type combination.
Since some cover types are found on
several habitat types, the schematic
diagrams {along with other descrip-
tive information in this field guide)
help to unravel the confusing data
often resulting when stands are in-
ventoried or treated by cover type
alone. A given cover type may have
a different successional pathway on
one habitat type compared to anoth-
er and therefore may react different-
ly to the same treatment, \Volume
growth and other descriptive infor-
mation will also be different.

In using the schematic diagrams
there are certain factors of which
the user must be aware. First, THE
INITIAL SERAL STAGE FOLLOW-
ING DISTURBANCE IS A RESULT
OF THE COMBINATION OF THE
TYPE OF DISTURBANCE, TIME
OF DISTURBANCE, AVAILABLE
SEED SOURCE, AVAILABLE
SEED, ABILITY OF THE SPECIES
IN THE |INITIAL STAND TO
SPROUT OR SUCKER, AND CLI-
MATE JUST PRIOR TO, DURING,
AND IMMEDIATELY FOLLOW-
ING THE DISTURBANCE. For in-
stance, the typical climax stand on
the Tsuga-Maianthemum Association
(habitat type) is comprised of ap-
proximately 50 to 80%eastern hem-
lock, 15 to 40% sugar and red maple
and the remainder of yellow birch
and small amounts of basswood,
ironwood, white spruce, balsam fir,
northern red oak, white pine, and
northern white cedar. Because east-
ern hemlock produces above normal
seedcrops oniy every 3 to 7 years
{grosbeaks, etc., consume most
seed in average seed year) seed avail-
ability is low even though seed
source is high, Furthermore, ade-
quate germination and initial survi-
val of a eastern hemlock will occur
only when the above normal seed
crops are followed by a warm maist
springand a cool wet summer. Finally,



adequate survival depends on several
years of above normal precipitation.
Since this combination occurs infre-
guently{possiblyevery 50to 100years)
little hemlock regeneration exists un-
der a hemlock stand. Conversely, ma-
ple consistently produces good seed
crops, and the seed germinates and
survives under ‘normal’ conditions.
Therefore, there are usually
500-3000 maple seedlings under a
hemlock stand. Aithough these seed-
lings only live 4 to 6 years before
the dense shade kills them, there are
always ample maple seedlings avail-
able. Similar relations also exist for
the species occuring in lower num-
bers. {there are always a few yellow
birch seediings on rotting logs, etc.}
If the old growth climax hemlock
stand is clearcut an even aged stand
of seed origin maple develops. The
proportion of vyellow birch and
other species in the second growth
stand depends on the exact condi-
tions at the time of cutting, seed
availability, and amount of advanced
regeneration,

Conversely, if the sameclimax stand
had been blown down a variable
density stand of seed origin maple
etc. would develop. If this second
origin growth stand is later clearcut
a stump sprout origin maple stand
will probably result with a higher
composition of balsam fir and white
spruce (again depending on seed
source, availability, etc.} If cut and
burned a mixture of aspen, white
birch, and spruce fir will result,
again depending on the severity of
the fire, seed source/availability, etc.

In addition, many of the same fac-
tors determine the successional path-
way back to climax once retrogres-
sion has occurred. Aspen/birch on
the Tsuga-Majanthemum habitat
type will typically succeed to
spruce/fir quickly. However, if the
spruce/fir seed source does not exist,
or conditions were more favorable
to northern hardwoods, aspen will
succeed directly to maple/yellow
birch. This complexity in possibili-
ties exists all the way back to climax
with more shade tolerant/competi-
tive species replacing less tolerant/
competitive species,

4.2

The user should also be aware that
each successional stage does not
abruptly succeed to the next higher
one as depicted on the schematic
diagrams. Rather it is a continuous
flow from one into another and
species from lower seral stages can
also be found in much higher stages.
Additionally, species from one sere
with a habitat type may also be
found in another.

The purpose of this discussion is to
show that succession is very com-
plex and variable. It is not totally
unpredictable however. THE KEY
IN EACH STEP OF RETROGRES-
SION OR SUCCESSION CENTERS
AROUND TYPE OF DISTUR-
BANCE, SEVERITY OF DISTUR-
BANCE, AND SEED AVAILABIL-
ITY. THESE ARE FACTORS THE
LAND MANAGER HAS SOME
CONTROL OVER, AND WITH A
PROPER UNDERSTANDING OF
SPECIFIC SILVICULTURE PRO-
CEDURES CAN EXERT VARY-
ING CONTROL OVER RETRO-
GRESSION AND SUCCESSION ON
A SPECIFIC HABIT AT TYPE. Once
these silviculture systems are fully
developed, manpower, equipment,
energy, costs, and returns associated
with the silvicultural operations can
be determined so that management
alternatives can be evaluated.

Finally, it should be noted that the
climax associations depicted for
sandy soils have not been observed
in the field. Because of natural fire
history, these habitat types normally
do not succeed beyond the fire dis-
climax stage of pine. However, suc-
cessional direction noted within ad-
vanced cover types for each of the
habitat types suggest that the depict-
ed climax associations represent
what will happen naturally. Black
spruce is listed as a climax species
within the Pinus-Vaccinium-Carex
habitat type because it was found in
the understory of jack pine, red pine
and aspen sofrequently. Whetheritis
actually a climax component is uncer-
tain. There is presently no literature
available to support this conclusion,



SUCCESSIONAL STAGES OF PROBABLE SERES FOR EACH
HABITAT TYPE COMMONLY FOUND ON SANDY SOILS

HABITAT TYPE
PINUS- PINUS-
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e The thicker the arrows, the faster the rate of succession from one stage to the next. Dashed
arrows indicate possible, but improbable paths.

e Double-lined boxes represent the most common successional stages forthat habitat type in
the upper peninsula of Michigan. The wider the spacing between lines, the more common
that successional stage.




SUCCESSIONAL STAGES OF PROBABLE SERES FOR EACH
HABITAT TYPE COMMONLY FOUND ON SILT TO CLAY SOILS

CLIMAX TSUGA-ACER- TSUGA-THUJA- TSUGA-THUJA-
ASTslgg'A' MITCHELLA LONICERA PETASITES
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® The thicker the arrows, the faster the rate of succession from one stage to the next. Dashed
arrows indicate possible, but improbable paths.

e Double-lined boxes represent the mostcommon successional stages for that habitat type in
the upper peninsula of Michigan. The wider the spacing between lines, the more common

that successional stage.



HABITAT TYPE
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e The thicker the arrows, the faster the rate of succession from one stage to the next. Dashed
arrows indicate possible, but improbable paths.

the upper peninsula of Michigan. The wider the spacing between lines, the more common
that successional stage.

® Double-lined boxes represent the most common successional stages forthat habitattype in



SUCCESSIONAL STAGES OF PROBABLE SERES FOR EACH

CLIMAX TSUGA-MAIANTHEMUM- FRAXINUS- FRAXINUS-MENTHA- FRAXINUS- TSUGA-THUJA-
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® The thicker the arrows, the faster the rate of succession from one stage to the next. Dashed
arrows indicate possible, but improbable paths.

e Double-lined boxes represent the most common successional stages for that habitat type in
the upper peninsula of Michigan. The wider the spacing between lines, the more common

that successional stage.



IMPEDED DRAINAGE CONT’D.

CLIMAX TSUGA-THUJA- PICEA- PICEA-CHAMADAPHNE-
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e Thethicker the arrows, the faster the rate of succession from one stage to the next. Dashed
arrows indicate possible, but improbable paths.

e Double-lined boxes represent the most common successional stages forthat habitattypein

the upper peninsula of Michigan. The wider the spacing between lines, the more common
that successional stage.
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SUMMARY INFORMATION BY HABITAT TYPE AND SPECIES

Summary tables, site index, meanan-
nual growth, and figures for vegeta-
tion distribution, site information, and
periodic annual growth are included
for easy comparision of each measure
within all species habitat combina-
tion. Additional summary tables and
figures using different measures will
be included as they are developed.
These tables and figures provide an
easy reference for determining site
potential for each species normally
found as a successional stage within
each habitat type. Additionally the
tablesandfigurescanbeusedtoallow
productivity comparisionsbetween spe-
cies within a habitat type, and be-
tween habitat types for the same spe-
cies. Figures 5.11 and 5.12 are specifi-
cally forred pine which allow the user
to evaluate plantation performance
and to accurately predictlongterm (40
year) site index and volume growth.

There are restrictions as to the accu-
racy of this data and how it should be
used. These restrictions will be dis-
cussed under the heading for each
table or figure in this section.

GROUNDFLORA DISTRIBUTION
{Table5.1)

The data presented on groundflora
comes from over 25600 sample plots
within nearly all cover types found in
the Upper Peninsula of Michigan and
Northeastern Wisconsin. The bulk of
the datacomes from the Western halif
of the Upper Peninsula of Michigan,
butsufficient samplinghasbeen accom-
plished in Northeastern Wisconsin ancl
the Eastern half of the Upper Penin-
sula of Michigan to show that the
vegetative distribution is consistent
within a habitat type across the Re-
gion. However, minor regional differ-
ences do occur, and since most of the
dataisfromthe WesternU.P.,thedata
will be most reliable for this area. If
these deviations are found to be im-
portant for management interpreta-
tions they will be so noted in future
printings.

Table 5.1 provides a variety of habitat
characteristics that can be useful to
the land manager in understanding or

in identifying a specific habitat type.
The table is divided up into the three
groups used in the first separation of
the habitat type key. The cover types
and broad soil groups that are charac-
teristically found on each habitat type
are also given. For instance, both the
Acer-Viola-Osmorhiza {AVO) and
Tsuga-Maianthemum {TM} habitat
types are found in Groupll. The north-
ern hardwood cover type can com-
monly be found on both. However,
aspen is normally found on the AVO
habitat type only as a mixed aspen/-
hardwoodtypebutitis commonly found
as an aspen/birch type on the TM h.t.
Spruce/fir is also a common cover
type on the TM h.t. but not onthe AVO
h.t. Soils of the AVO h.t. are usually
sandyloamtosiltloam intexture, and
because they are found on Group |l
usually have good drainage. Conver-
sely, soils onthe TM h.t. are usually a
fine sand to foamy sand, or a sandthat
has well developed Bhir horizons.
Other cover types and soil types can
also be found on these habitat types
but they are normally not as common
as those listed.

Use of the table. A groundflora or
shrub species listed in Table 5.1 for a
specific habitat type means that spe-
cies will be found on that habitat type
at least 75 percent of the time. It can
also be found on closely related habi-
tat types for which it is not listed, but
not as commonly. When it is found, it
has an average coverage as noted in
the table. This table can beof help to
the user in two ways: 1) in under-
standing the full range of species that
are commonly found (i.e. >75% of the
time) on a habitat type, and 2) to aid in
identifying highly disturbed habitat
types that are difficult toidentify using
the key alone. For example, you may
find two aspen stands in which the
common indicator species are absent
or confusing. In the example, sam-
pling may have revealed that both
stands have a site index of 60 feet {50
year basis) and both have greater than
25 percent coverage of bracken fern
with some beaked hazelnut. The first
stand also has some bedstraw, wild
leek, bellworts, and occassional clumps



of maidenhair fern. Conversely, the
second stand has none of the latter
speciesbutdoes havesomecowwheat,
sweet fern, large leaved aster, and
wild sarsaparilla. By finding the rela-
tive positions of these species in this
tableitis apparent that thetwostands
are on widely different habitat types.
The first stand is in Group If and is
probably an ATD, AVO, or AOC h.t.
while the second is in Group | and is
probably a QAE, AQVac. or TMV habi-
tat type. The first aspen stand should
have a relatively high proportion of
sugar maplemixedin the aspen, while
the second stand has very little sugar
maple, but may have some red maple
or red oak. If the soils are known, the
first will have sandy loam or silt loam
texture, while the second will be a
sand or a thin loamy cap oversand and
gravel. Byreferring to the Habitat Type
Descriptions {Section B) it is highly
probable that the first stand is on an
AVQ and the second an AQVac. habi-
tat type. By inference the low site
index of the first stand is probably the
result of factors other than site poten-
tial. A serious error would have re-
sulted if the user had assumed both
stands to be on the same site simply
becauseboth had the same site index!

SITE INDEX (Table 5.2)

Data given on site index represents
the range of one standard deviation
from the mean where sufficient data
has been taken to make such an esti-
mate. Where insufficient data has
been taken. these ranges were esti-
mated and therefore will change
somewhat as additional information
is collected. The ranges represent
data collected from dominant or
codominant trees in normally stock-
ed stands that met the exacting re.
quirements of a site index tree: no
evidence of past suppression or ex-
cessive growing room, no damage or
tree abnormalities present, etc.
Heights were taken with a clino-
meter at known distances, and ages
with increment cores - visually in the
lab under good light conditions,

Several difficulties were {and will
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be} encountered that reduce the reli-
ability of these results. First, in
northern hardwood stands, very few
trees meet the exacting requirements
to be considered a site tree, Stan-
dards were relaxed slightly to get
some site trees, but it is unknown
how much this affected site index.
Second, although height measure-
ments were taken as accurately as
possible, tops of hardwood crowns
are difficult to see and errors in
determining the exact top of the
tree occurred, Differences of 5 feet
were noted {in 50 to 60 foot trees)
when heights were determined from
different vantage points. Much larger
errors have been observed in height
measures taken by ‘typical’ field for-
esters, Third, correct age determina-
tion is extremely difficult for some
hardwood species. Differences of 3
to 10 years between age counts of
the same core are not uncommon
when attempted in the field, Al-
though cores were taken into the lab
(using binocular microscopes and
good light} and several counts taken,
some error is inevitable. These errors
may have increased the variance
more than may actually exist,

Errors are present in this data even
though extreme caution was taken.
Experience indicates that these
errors are much larger when the
‘typical’ field forester determines
site index in cruising or inventory
work. While it has been noted that
this data has greater variability with-
in habitats than reported in the
tabtes, the mean site index for spe-
cies within each habitat type is us-
ually with the range given in the
table, and its coefficient of variation
is less than 10%. For instance, in one
inventory of over 150 observations,
site index data for sugar maple with-
in the three maple habitat types
varied widely, but the mean for each
habitat type was within the predict-
ed range for the habitat type and the
coefficient of variation ranged from
8to 10%.

Besides common field errors, there
are problems associated with the site

=
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index concept. Several studies have
shown that codominant hardwoaods
have faster height growth than ad-
jacent dominant trees. In spite of
the fact that in all other respects the
trees are good site trees, Other spe-
cies have the reverse relationship. A
second major weakness of the con-
ventional technique is the assump-
tion that the shape of the harmonized
height-growth curve is the same for
all sites. Although this generalization
gives good results in many instances,
it does not hold for all soil condi-
tions. Growth in a shallow soil con-
dition may occur at one rate until
the roots fully occupy the available
soil then will grow at a slower rate.
Conversly, a slow growth rate can
occur in an ‘infertile’ soil until the
roots penetrate an enriched zone,
and will then grow [laster, The use of
standard curves assumes this does
not occur. Although separating site
index by habitat type will account
for much of this variation, the tech-
nique will continue to be subject to
this type of error until soil/land
form relationships are incorporated
into the system. Site index is a use-
ful tool for foresters because it is
supposed to indicate site potential
or productivity. However, as figures
5.11 and 5.12reveal, site index forred
pine (and perhaps other species as
well} does not necessarily reflect true
site potential as previously believed.
The degree of intensity and care in
managing the stand (especially early
in the life of the stand) is so important
in the case of red pine that it totally
masks the effect of site. As such, site
index can be very misleading if used
as a measure of site potential. al-
though it will always be useful as a
measure of current performance.

VOLUME GROWTH {Table 6.3)

The estimate of mean annual volume
growth for a species within a habitat
type represents the potential growth
rather "than actual gowth. It also
assumes the stands are regulated and
under relatively intensive manage-
ment. IT IS IMPORTANT THAT
THESE QUALIFIERS BE CONSI-
DERED WHEN MAKING VOLUME
GROWTH EVALUATIONS. In mak-
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ing evaluations to maximize product
goals and financial returns the total
potential of the site must be consi-
dered; not what is being produced
today. Forecast growth can always
be reduced downward by applying
reasonable reduction factors for less
intensive management practices. Ad-
ditionally, the data represent what
can be produced under fully stocked
conditions. Reduction factors will
have to be applied if some acres are
understocked, are taken out of pro-
duction because of roads, etc,, or are
otherwise not growing to their full
potential,

These summary tables allow easy
comparison of productivity poten-
tial between species on a given habi-
tat type and the same species be-
tween habitat types. In making deci-
sions of the species or species mix
on a given habitat type the product
goals of your organization must be
balanced with the cost of converting
and/or maintaining that species or
species mix, and its VALUE
GROWTH. Very often the species
having the best volume growth will
not have the best value growth, Un-
fortunately, the conversion techni-
ques to accelerate succession or re-
trogression for each habitat type are
not fully known. When known, this
information wilt be included in the
field guide, so that costs can be
computed. Additionally, manage-
ment techniques to bring poorly
stocked, poor quality second growth
stands into a regulated condition is
also unknown for each habitat type.
However, considerable past research
and recommendations have been
made for general situations, and
through a coordinated effort of the
cooperators this information can be
brought into guidelines within a
short period of time. Scheduling and
cost data would then be possible to
compute by each user for his situa-
tion.

Most mean annual volume growth
estimates presented in the summary
table were collected using point
sampling (BAF10Q) in well stocked
even-aged stands of specific succes-
sional stages of each habitat type.



To be acceptable sample stands had
to have at least 76% composition of
the indicated tree species and show
no evidence of growth reduction
caused by poor stand treatment -
natural or mancaused. Pulpwood
merchantable top was set at 4 and 3
inches for hardwoods and conifers
respectively, and sawtimber limits
were 10.5 and 8 inches d.i.b. respec-
tively. Age was determined in the
site index procedure andmean annual
yrowth determined for stands aver-
aging more than 40 years of age.

Using mean annual growth data for
stands ranging from 40 to approxi-
mately 90 years of age {most were
40 to 60 years old) has probably
introduced error depending on the
age at which culmination of periodic
annual increment occurs for each
species. As noted previously, re-
search emphasis has been on devel-
oping the classification prodedure
and not in collecting descriptive in-
formation such as volume growth.
Consequently little time was de-
voted to such data collection and
only 5§ to 10 stands were sampled
for each species/habitat type combi-
nation. Since the first printing addi-
tional sampling has been accomplish-
ed, especially on red pine and sugar
maple, and this data has also been
incorporated. However, further sam-
pling is still needed. The habitat type
classification system is supposed to
predict ecologically similar response
units which should reduce the varia-
bility in volume growth compared to
previous experience. The fact that
mean annual volume growth for each
species/habitat combination sam-
pled as of the second printing exhibits
such a narrow range supports a tenta-
tive conclusion that these data are not
far in error. Regardless, further valida-
tion and refinement utilizing addition-
al sampling and CFl data is essential.

The most reliable information is for
red pine and sugar maple within the
Tsuga-Maianthemum, Acer-Tsuga-
Oryopteris, and Acer-Viola-Osmorhi-
23 habitat types. Specific habitat type
related studies have been conducted
on these species and CFl data have
been utilized. Measured volume grow-

th of a species on a particular-habitat
type having a specific site index has
shown a good agreement with pub-
lished yield tables in the ““Managers
Handbook for Red Pine (and Jack Pine)
in the North Central States™ (USDA
General Technical Report, NC-33 and
NC-32). Unevenaged volume growth
is also available for sugar maple on
these types. The least reliable data is
for aspen on any of the habitat types.
All aspen volume growth was extrapo-
lated from ''The Managers Handbook
for Aspen in the North Central States””
by Donald Perala {USDA General Tech-
nical Report NC-36). To be valid the
extrapolationassumestheaspenyield
tables by a similar site index class.
However, until moredirect studies are
conducted, this data is the best
available.

Perhaps the weakest area of this data
lies in the assumption that the mean
annual growth determined for un-
managed stands will be the same for
well managed stands. Although it is
well known and accepted that total
fiber {or cubic foot volume} growth
will not increase with management,
the usable length of the average tree
might increase as trees with forks
and other poor form characteristics
are removed from the stand. This
would increase the merchantable
volume growth of the stand, espe-
cially for sawtimber. Extreme care
was taken in picking sample stands
that had minimal tree form pro-
btems to minimize this problem,

As with any study involving predic-
tion of volume growth, the utility of
the predictions are only as good as
the original data. As many sources
of error have been eliminated as pos-
sible in obtaining the preliminary
information. Certainly more data
needs to be collected in the future.
Perhaps the greatest benefit of this
approach is that in the past site
variation has been one of the great-
est sources of error, and the hardest
to identify. The habitat classifica-
tion system will at last allow the
manager to identify much of that
source of variation.



HEIGHTGROWTH RELATIONSHIPS
(Figures 5.1 - 56.10)

The height over age {Figures 5.1-5.5)
and periodic annual height growth
charts (Figures 5.6-5.10) by habitat
typeprovide the user with information
about the height growth relationships
of different species on the same habi-
tattype. thisdataisfrom detailed stem
analysis on over 180 individual trees
of various species growing on five
habitat types. As such these should be
considered as preliminary relation-
ships. Additional data collection is
requiredtofinally definetheserelation-
ships.

The accuracy of these figures is a
function of the number of trees sam-
pledtoderivetherelationship. Several
species (such as European larch) have
only three trees in the sample and the
data shouldbe used cautiously. Other
species havea minimumof 12 treesin
the sample within a habitat type and
the data is more reliable. To assist the
userthenumberoftreesusedinderiv-
ing the curve for a species within a
habitat type is given in the legend.

Inferences made from these curves
for aspen may be misleading. Several
exceptionally good clones were sam-
pled within the Acer-Tsuga-Dryopteris
h.t. which tended toimprove the aver-
age growth relationships for aspen on
this habitat type. However, all of the
better clones of aspen known to be on
Acer-Viola-Osmorhiza h.t. had been
clearcut prior to sampling and there-
fore could not be included in the data
base. Consequently, the height growth
curvesfor aspenonthe AVO h.t. show
poorer growth than that found for the
ATD h.t. This is probably not real and
user should use the aspen growth
curvesforthe AVOand ATD h.t.'s with
caution. Unfortunately, it is unlikely
that much more information can be
collected on aspen within the AVO
habitat type because most stands are
overmature or have already been
clearcut.

Use in Developing Site Preparatien
Strategies. These curves are also use-
ful for evaluating the type of competi-
tion likely from aspen or maple on
newly planted red pine or European

larch. For example, on the Tsuga-
Maianthemum habitat type red pine
height growth exceeds that of sugar
maple by a significant amount after
the second or third year, but does not
exceed that of aspen height growth
until around the tenth year of age
(Figure 5.8). Where both competing
species need to be controlled when
planting red pine, a site preparation
prescription that merely retards sugar
maple growth for two to three years,
but kills aspen will be required. The
silvicultural prescriptions given for red
pine within the Tsuga-Maianthemum
h.t. in Section 6 should provide this
balance. conversely, red pine height
growth does not exceed that of sugar
maple on the Acer-Viola-Osmorhiza
.1, until about six years of age, and
aspen until approximately fifteen to
twenty years of age (Figure 5.10}). In
factred pine height growth may never
exceed that of aspen suckering from
better clones on the AVO h.t. There-
fore. a site preparation prescription
that either kitts both aspen and sugar
maple orretards theirgrowthfor many
years is required. The silvicultural pre-
scriptions for red pine within the Acer-
Viola-Osmorhiza h.t. in Section 6 are
much more intensive to reflect this
increased need for control. Also, as
can be seen in Figures 5.11 and 5.12,
care must be taken to plant only the
most vigorous red pine seedlings and,
if grass is present, it must bhe con-
trolled, especially on the AVO habitat
type.

RED PINE PLANTATION GROWTH
(Figure 6.11-5.12)

Recent research has revealed that site
index and mean annual increment of
35 to 45 year old red pine plantations
is highly correlated to early height
growth of red pine within specific hab-
itattypes.Sufficientdatanowexists 1o
incorporate this preliminary informa-
tion in tlye field guide.

Stem analysis of seventy-five indi-
vidual red pine trees growing on a
variety of stands across five habitat
types, show that within habitat types,
both site index and mean annual in-
crement of the piantations is highly
correlated (R2>.90) to the number of
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years it takes 21 dominant trees per
acre to reach a height of 4.5 feet tall
(Figures 5.11 and 5.12}. In evaluating
the probable cause of this relation-
ship, it was found that the variation
within a habitat type is probably not
related directly tosoil texture. The two
fastest growing {highest site index)
ptantationsoccurredon the Acer-Viola-
Osmorhiza habitat type. One of these
plots occurred on a sandy loam soil
and the other on a silt foam. Conver-
sely, the poorest plantation (lowest
site index) occurring on this habitat
type also occurred on the same two
soils. In reviewing existing plantation
records the only factor that explained
the variabte growth within a habitat
type was site preparation for grass
control. Since most of these planta-
tions were established on oldfields or
cutover areas having almost no brush
or hardwood sprouting, brush compe-
tition was not a factor. Seedling vigor
probably was also very important. but
since true vigor could not be ade-
quately evaluated 30 to 40 years ago
when these plantations were estab-
lished, vigor classification was of little
use. In the case of site preparation
however, there did appear to be a good
cause/effectrelationship. Plantations
having no site preparation to control
grass had the poorest site index and
volume growth, while those reported
to have good grass control at the time
of planting had the highest site index
and volume growth. Although this
cause/effect relationship is merely an
inference, the relationship is strong
enoughtosuggestthatcontrol of grass'
(and seedling vigor} is as important as
control of brush in maximizing long
term volume growth of red pine.

Itis difficult toprove the importance of
whitegrubs and grass competition on
suppressing growth of red pine with
this data alone. However, two of the
plantations sampled were originally
part of a site preparation study. Both
were growing side by side and were
on the Tsuga-Maianthemum-Vaccin-
ium habitat type. The one receiving
the better sod control grew over 1 foot
per year by the second year, and was
growing over 2 feet per year by the
seventh year. Conversely, the adja-
centplantation receiving only superfi-
cial sod control grew only slightly
more than a half a foot per year until
theeighthyear,and did notstartgrow-
ing over 2 feet per year until the four-
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teenth year. It took the first plantation
just over four years to reach breast
height and now has a site index of 75
feet {50 year basis}. The second plan-
tation took over seven years to reach
breast height and now has a site index
of only 63. This tends to confirm the
inferred conclusions made from the
curves themselves.

As noted previously, site index for red
pine (and probably other species as
well} does not provide an accurate
estimate of site potential. It does, how-
ever, provide an accurate estimate of
current stand productivity. Existing
published vyield tables for red pine
which are based on site index are
therefore reliable. However, TO USE
SITE INDEX OF AN EXISTING PLAN-
TATION TO FORECAST YIELDS OF
FUTURE ONES CAN RESULT IN VERY
LARGE ERRORS, AND CANLEADTO
INAPPROPRIATE MANAGEMENT
DECISIONS.

Use of Curves. Land Managers will
continue to use site index of existing
red pine plantations to evaluate per-
formance and to develop vyield fore-
casts for these plantations. To prop-
erly estimate true potential of the site
forred pine, however.itwillbe neces-
sary to determine the habitat type.
Onceaccomplished, actual versus po-
tential can be compared, and the rela-
tive growth performance for the dol-
lars expended in site preparation can
be evaluated.

Performance of newly established red
pine plantations can be evaluated
using Figure 5.11 and 5.12. This is
accomplishedbydetermining the num-
ber of years since pianting it takes
about 20 DOMINANT TREES per acre
within the plantationtoreach a height
of 4.5 feet. It shouldtake nomore than
4 years for these trees to attain this
height on a TMV, TM, ATD, or AVO
habitat type, or 5 years on an AQVac
habitat type. if it takes ionger than this
there is probably insufficient grass
control, improper storage or a poor
planting job resulting in poor seedling
vigor,or drought/environmental prob-
lems. By using the curves, future site
index and volume growth of the plan-
tationcan be predicted,eventhoughit
maybeonly 5 to 10 years of age.

'Winte grubs maybeas much of a factor in
reclucing the growth of pine when planted
in grass as the grass competition itself.
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TABLE 5.2
PRELIMINARY ESTIMATES
SITE INDEX' BY HABITAT TYPES

Bal- N.

White White Red Bass- Red Jack White sam White Black Tam-
Habitat Type Maple Aspen Birch Ash/Elm Oak wood Pine Pine Spruce Fir Cedar Spruce arack
Pinus-Vaccinium-Deschampsia —5 —— _ —_— —— —— 40-463 5056 —— e - =
Pinus-Vaccinium-Carex —_ _— = —— i e, AB B3 55.60 IN.D 0 NIDL  se oemeay ooz
Quercus-Acer-Epigaea —— 5065 —— —— 40-50 —— 50-59256-642 ND. ND. — —— ——
Acer-Quercus-Vaccinium 40-50° 55-75 N.D.¢ —— 50-60 —— 64-68 67-75 40-55 ND. —— —— ——
Tsuga-Maianthemum-Vaccinium 50-56 65-80 N.D. —— 63-68 —— 72.78 73-78 50-62 ND. —— —— ——
Tsuga-Maianthemum 54-612 65-80 N.D. - 68-73 —— 78-82 75-80 55-66 ND. — —— ——
Acer-Quercus-Viburnum 61-73 73-82 —— 67-73 64-70 ND. 74-79 ND. ND. 6068 — ——m ——
Acer-Tsuga-Dryopteris 60-65 70-80 N.D. —— 70-75 64-68 (78-82)¢ —— ND. ND. — —— ——
Acer-Viola Osmorhiza 64-69 75-85 —— N.D. N.D. 67-70 {(78-82) —— — — —— —
Acer-Osmorhiza-Caulophyllum 68-73 ND. ND. 77-82 ND. 70-7% — — —— —— —— I
Tsuga-Acer-Mitchella 45-53 58-68 N.D. N.D. N.D. N.D. ——— — ND. ND — ——
Tsuga-Thuja-Lonicera 45-50 70-80 70-75 N.D. N.D N.D. 55-60 N.D. 6065 50-55 —— —— ——
Tsuga-Thuja-Petasites N.D. 48-60 —— - — _ S 17: S I )57 . > )
Tsuga-Maianthemum-Coptis 45-57 ND. —— 5054 —— 4754 —— —— b55-65 42-60 —— 45-56 56-64
Fraxinus-Impatiens 51-57 —— —— - —_— —_— — N.D. ND N.D.
Tsuga-Thuja-Sphagnum —_ —_—— —— —_ —— —— —— 5169 —— 55-66 25-30 39-47 50-55
Fraxinus-Picea-Osmunda T S = — i —_ == —— —— —=— ND N.D.

'Siteindexes are given in ranges that represent one standard deviation from the mean. Therefore, occasional site indices will be greater or less
than the limits of the range given.
Site indices that are underiined are the results of numerous observations and should be reliable.
3Site indices not underlined are based on only a few stands and may change slightly after more sampling.
“N.D. No or insufficient information is available to make an estimate.
>— —Dashed lines indicate the species are not part of the successional pattern for that particular habitat type.
§()Site indices in parenthesis indicate the species is not part of the successional pattern for the habitat type but because of plantation work, the
site indices are available.
Second Printing 1983
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TABLE 5.3
PRELIMINARY ESTIMATES
MEAN ANNUAL VOLUME GROWTH BY HABITAT TYPE
PULPWOQOD (Cu. Ft./ Ac.)

Hard/ Bal- N.

Soft White White Red Bass- Red Jack White sam White Black Tam-
Habitat Type Maple Aspen Birch Ash/ElIm Oak wood Pine Pine Spruce Fir Cedar Spruce arack
Pinus-Vaccinium-Deschampsia —1 — — = — — - {30-40? — —_ - — —
Pinus-Vaccinium-Carex — — — - {40-50) — — —
Quercus-Acer-Epigaea == N.D.3 — - N.D. = 65-85 {50-70) N.D — N.D -
Acer-Quercus-Vaccinium N.D N.D. N.D. — N.D. — 90-110 (60-85) N.D. N.D. — - —
Tsuga-Masanthemum-Vaccinium (20-32){55-118) N.D. — N.D — 110-145 (70-90) N.D. N.D. — — —
Tsuga-Maianthemum 28-42 (565-118) N.D. — (65-80) — 155-180(80-110) N.D. N.D. —
Acer-Quercus-Visurnum (45-55){55-118) — N.D. (64-70) N.D. (130-155) N.D. N.D. (35-45) — =
Acer-Tsuga-Dryopteris 35-48 (70-118) N.D N.D. N.D. 155-180 — - — — — —
Acer-Viola-Osmorhiza (40-53)(70-120) — N.D. N.D. N.D. 155-180 = == — — — ==
Acer-Osmorhiza-Caulophyllum  {45-55) N.D - N.D. N.D. N.D. — - - — — — —
Tsuga-Acer-Mitchella {20-35) {35-60} N.D. N.D N.D. N.D. — N.D. N.D. N.D. N.D. —
Tsuga-Thuja-Lonicera {15-30) (65-80) N.D. N.D N.D N.D. - — N.D. N.D. N.D N.D. —
Tsuga-Thuja-Petasites N.D. N.D. — N.D — — — N.D. N.D. - — —
Tsuga-Maianthemum-Coptis N.D. N.D. — N.D — — — — N.D. N.D. ND N.D. (30-45)
Fraxinus-lmpatiens — — - N.D. — — — - N.D. N.D. - — —
Tsuga-Thuja-Sphagnum - - - N.D — == — - N.D. N.D. ND. N.D. (20-30)
Picea-Fraxinus-Osmunda - — — N.D — — — — — N.D. N.D N.D.

'Dashed line indicates the species is not part of the successienal pattern for the habitat type.
2Data in parenthesis are based on only a few stands and may change after future sampling.
3N.D. No or insufficient information is available to make an estimate.
Second Printing 1983
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FIGURE 5 1 Height/age relananstips lor jack psne and red pine on the
Acer-Quercus Vaceiniurm habitattype. {Courtesy of Champion [aternational)
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FIGURE 5.2 Height/age relauenships for jack pine and red pine on the
Tsuga-Maianthemum-Vaccimium habitar type [Courtesy ol Champion
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FIGURE 5.3 Height age relationships lor various species on the Tsuga-
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;

2
(=1
o

ACER-TSUGA-DRYOPTERIS H.T.

T ST ) M B L o B I IS s R

{ 1 - - =
00 v 20.0 300 40.0 500 60.0 700
AVERAGE TREE AGE IN YEARS

FIGURE 5.4 Height/age relationships for various species on the Acer-
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FIGURE 5 5 Height/age relationships for varieus species on the Acer-Viola-
Osmorbiza habital lype. (Ceurtesy of Chanpion International)
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FIGURE 5.6 Periodic height growth ol valious species on the Acer-Quercus-
Vaccinium habitat type. {Courtesy of Charnpion International}
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FIGURE 5.7 Periodic height srowlh ol varions speces on Ihe Tsuga-
Maianthemum-Vaccinium habital type. (Courtesy of Champior International)
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FIGURE 5.8 Periodic heighl growth of various species on the Tsusa-
Maianthemum habitat type. (Courtesy of Champion Inlernzntional)
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FIGURE 5.8 Periodic height growth of vanous species on Ihe Acer-Tsuga-
Dryopteris habitat type. (Courtesy of Champion International)
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HABITAT TYPE
DESCRIPTIONS

The following descriptions of habitat
types provide the user with an abbre-
viated discussion of species. soils. pres-
ent cover types, and general silvicu!-
ture information and recommenda-
tions for each cover type. Unfortunate-
ly, silvicultural data and information
are missing or limited on many of the
newer or less important habitat types.
As additional research provides this
information itwillbe includedin future
printings.

CLIMAX

Climax overstory/underslery species
wereobtained from studies done within
the climax associations, with the excep-
tion of the sand dominated habitzil
types. As noted in the section on suc-
cession, the sand and clay or clay loam
dominated habitat types have been so
disturbed by natural fires and man-
caused activities that no climax com-
munities have been found 1o evaluate.
Therefore, information included in
these descriptions were obtained by
evalualing successional direction in
seral stands.

UNDERSTORY SPECIES

Common and important understory
species that occur on a given habitat
type are listed by decreasing con-
stancy (i.e. how oftenitisfoundon a
habitat type). Coverageis alsogiven 1o
enable the user 10 form a menial pic-
ture of what a habitat type looks like
vegetatively. This data is derived from
over 2500 sample plots and is very
reliable for the more common upland
habitat types. The user should refer 10
the discussion of Table 5.1 (Ground-
flora Distribution) for a further expla-
nation of the limitations of this data

SOILS

Although considerable information
has been collected on soil/habitat
type correlations, analysis of these
correlations is not final. Therefore,
only broad soil types are described iy
this section. Further, it is anticipated
that any discussion of soils will be at
least as comprehensive as that for
habitat types. thereby necessitating a
separate field guide for soils.
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SUCCESSION AFTER ORIGINAL

LOGGING
These descriptions allow the user 1o
identify the general nature of the
cover types that have resulted from
the three most common types of past
logging of our forest lands; logging in
ortginal old growth climax stands, log-
ging in second growih virgin stands;
andl logging followed by burning. Al-
though generalized, these descrip-
tions provide a framework for under-
standing the complex mosaic of cover
types that are typically found in the
western U.P. and N.E. Wisconsin
today

These descriptions are not intended to
imply that the resulting cover typesfor
a given activity within a habitat type
are inclusive. Other possibilities also
exisl. Actual response 1o an aclivity
notonly depends on the type of activity
{i.e. disturbance) but also in its sever-
ity, available seed, and climatic concli-
tions at the time of disturbance (see
section on succession for further
discussion)

GENERAL SILVICULTURE
INFORMATION
Pertainent information such as site
index, volume growth, rotation ages.
yields. and successional stability are
presented for each species typically
dominating a successional stage with-
in a habnat type. The information
presented in this table also assumes
that stands are intensively managed
and are in aregulatedcondition. There-
fore, mean annual growth, rotation
length, and yield at the end of rotation
provide information of the species PO-
TENTIAL on a given habitattype rather
than what is being produced with
today’s practices. ‘Potential’ produc-
tivity rather than ’actual’ isused as it is
a betler measure of site capability. it is
easier to apply a reasonable reduction
factor toa species potential productiv-
ity when circumstances warrant than
1o guess the site might be capable of

producing,

SPECIFIC INFORMATION ON SITE IN-
DEX AND VOLUME GROWTH HAVE
BEEN DEVELOPED FROM LIMITED
DATA AND SHOULD BE USED WITH



CAUTION. Adetaileddiscussion of the
use and limitations of this data is given
in the section on summary tables.

Rotation ages are suggestions based
on growth and on projected yields.
These will be revised as betterdata on
growth, costs, and returns are availa-
ble for management intensities. Until
then users may want to vary rotation
lengths based on better information or
to suit their individual circumstances.

Yields at rotation are based on Lake
States vyield tables for site classes
comparable to that for the individual
habitat types, or where data or specific
research have providedtentative data.
However, use of yield tables assumes
a good correlation between the site
index employed by the yield tables and
truesite potential for the habitat type.
This correlation is not known, but is
the best avaifable at the present time.

Preliminary data on mean annual and
periodic annua! volume growthis avail-
able for some species/habitat type
combinations. For instance vyields of
uneven-aged sugar maple on the Acer-
Tsuga-Dryopteris habitat type have
been determined based on cutting
studies in well managed, regulated
stands in the Ford Forestry Center.
Additionally, volume information is
available for varying ages up to 50
yearsofage forredpine onthe Tsuga-
Maianthemum. Tsuga-Maianthemum-
Vaccinium. Acer-Tsuga-Dryepteris,
and Acer-Viola-Osmaorhiza habitat
types that provide mean annual and
periodic annual volume growth, yield,
and other data This type of informa-
tion is limited, however, and in general
yield data is incompiete and additional
research shouldbe plannedto strength-
en these estimates.

SUGGESTED SILVICULTURE
SYSTEMS

An abbreviated listing of a silviculture
system thatcouldbe usedis presented
for each species within a habitat type.
The user should be aware that other
systems will work on a given spe-
cies/habitattype combination and the
suggested system represents atypical
onethatwouldbe widelyadaptedfora
variety of objectives.
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As noted previously, the systems out-
lined assume stands are already in a
regulated condition. Procedures and
systems utilized in bringing unregu-
lated stands into regulation have not
yet been developed. However, gener-
alized guides are available for some
species and it should be possible to
adapt these guides to specific habitat
conditions within a short period of
time. These couid provide interim
guides until research needed for spe-
cific guides is completed.

The systems suggested in the follow-
ing descriptions are tentative. Addi-
tional literature review and discus-
sions with research foresters specifi-
cally involved with the species/site
conditions described is needed. Habi-
tat types also need to be mapped in
areas where past research has al-
ready been conducted in order to tie
those research results directly to
these habitat type descriptions,

Herbiciderecommendations are based
on dozens of trials and studies estab-
lished by various agencies and com-
panies. On-site investigation by the
authors, and personal communications
with foresters have been evaluated
andsynthesizedtodevelopthe recom-
mended herbicides and application
rates. Sufficient information is now
available to indicate that these herbi-
cides will generally provide the levelof
control needed to allow near maxi-
mum growth of the conifers. How-
ever, each herbicide provides a differ-
ent spectrum of control and no singte
one will be satisfactory for all condi-
tions the user will find within his or
her ownership. Nothing replaces ex-
perience in deciding specific prescrip-
tions, and these recommendations
merely provide guidelines for the user
to get started. Nor are the chemicals
listed the only ones that may be suita-
ble. Others may be equally or even
better suited, but are not listed be-
cause the authors are not familiar
with them. Also, new herbicides will
be coming on the market after this
printing that are not included. The
user is advised to check with Mr.
Robert Sajdak in the Department of
Forestry at Michigan Technological
University for the latest recommenda-
tions and dosages.



DEFINITIONS USED
Constancy - a measure of the fre-
quency of occurrence of a species
across a given habitat type.

Eolian or Loess - transported or dep-
osited by wind. (There 1s some dis-
agreement among soll scientists a1s to
whether these are fine eoliiin or loess
deposits or are ablauen till).

Podzol (Podzolized) - a sandyorlocamy
sand soll having a leached A; (E)
horizon that is often grayish in color.
with an accumuiation of clay, organ-
1cs. and minerals {prmarily iron with
some aluminum) i1n the B horizon In
highly podzolized soils this accumula-
tton of clays, organics, and iron often
cements into an ortstein layer of dis-
continuous dark reddish brown plates
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in the B horizon. (Where used in this
field quide the term podzol or podzol-
ized refers 10 this process rather than
1o meeting the exact crijeria for a
spodosol).

Lacustrine - soils formed from former
lake hed deposits.

Moraine - s huimimocky deposit of gla-
cial till formed at the terminal end,
sides or under a receding glacier.

Drumlin - whale-back shapecd glacial
feature composed of unsorted till
whose axis 1s parallel 10 the directson
of ice flow

Coverage - see definitions of cover-
age terminology in Section 2 - Classt-
fication Key.,



PINUS-VACCINIUM-DESCHAMPSIA HABITAT TYPE
(PVD)

IDENTIFICATION
Framkey: The sum of hairgrass, selqe. rein-
ileer mass anif bearberry => the sum of wild
lily-of-the-valley and hracken fern. Anil hair
grass > sedge, spinutose shield fern usually
absent.

Additional Habitat Characteristics:
1. This is an extremely droughty type and
often poorly stocked with jack pine.
2. The bracken fern is normally very sparse
on this type and is usually less than 1 loot

tall.
3. This type is commen on “sand or pine

plains’.

CLIMAX OVERSTORY
Dominant:  Jack Pine
Associate: Red Pine
Minor: White Pine

UNDERSTORY SPECIES

SUCCESSIONAL OVERSTORY
See successianal diagram as well a detail
below

Succession After Driginal Logging

1. Logged Climax Stands: Seed origin jack
pine with scattered red pine, usually
poarly stocked. White pine uncommon.

2. logged Successional Stands: Jack pine
and scattered red pine, with poor
aspen, red maple or oak uncomman
depending on seed source.

3. Logged and Burned: Jack pine occas-
sional red pine

Table of common and important species in order of decreasing constancy with expected coverage
range {*~primary indicator, “additional indicator. +common associate):

Constancy Species

Averige Coverage When Present
<5% 5-15 15-25 >25%

>715% Hairyrass

Sedge

Sweetleri
Lowsweet blueberry
flainifeer mosses
Traiting arbutus
Bracken fern
Canada blueherry
Pin cherry
Cowwheat

75-50% Sani Cherry
Bearberry
Juneberry

Wild lily-of-the-valley

e

SOILS

This habitat type is only found on sandy soils vvith littte or no horizon development. The
landform is usually a droughty outwash plain

6-4
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SILVICULTURE

GENERAL SILVICULTURE INFORMATION FDR

PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Mean Annuat

Growth? Rotation Yield at Successional
Successional  Site Index Pulpwood Age Rotation Stahility
Stage (50 Yrs) {Cu. Ft.7/Ac.)  (Pulpwootd) ICCF/Ac.)
Jack Pine 50-56 {30-40) 50-55 2 Higgh
Red Pine 140-46)" ? 50 7 Low
" Data given n parenthesis are hased on preliminary or sketchy information.
? Ct/Ac/Yr.
SUGGESTED SILVICULTURAL SYSTEM
Species Harvest Site Preparation Reqeneration Thinnings
Jack Pine  Clearcut “Disk or ‘Direct Seedling aor
‘Patch Scarify ‘Direct Seed 2-3 seadd  None
per patch

*Siluicultural prescriptions are not well known.

Second Printing, 1983
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PINUS-VACCINIUM-CAREX HABITAT TYPE

(PVC)
IDENTIFICATION SUCCESSIONAL OVERSTORY
Fromkey: The sum of hairgrass, sedge. rein- See successional diagram as well as detail
deer moss and bearberty > the sum of wild below

lily-of-the-valley and bracken fern. And sedge
>> hairgrass, spinulose shield fern often
present.

Additional Habitat Characteristics:

1. Thisis a very droughty type with jack pine
the only species capable of occurring in
well stocked stands.

. The bracken fern is often very sparse on
this type, and is isually less than 1Y feet
tall.

3. This type is common on “sand or pine

plains”".

CLIMAX OVERSTORY

Dominant:  Jack Pine
Associate:  Red Pine
Minor; Black spruce, white pine

UNDERSTORY SPECIES

o

Succession after original logging:

1.

Logged climax stands: jack pine with
some red pine. black spruce, often poorly
stocked. White pine uncommaon.

. Logged successional stands: Jack pine

and scattered red pine with poor aspen,
red maple or red oak depending on seed
source.

. Lagged & burned: Jack pine, red pine.

Table of common and important specir:s in order of decreasiny constancy with expected coverage
range (*“primary indicator, "additional indicatar, +coinman associate):

Constancy Species

Average Coverage When Present

>75% Sedge
Low sweet blueberry
Sweet fern
Sand cherry
Juneberry
Wild lily-of-the-valley
Bracken fern
Trailing arbutus
Reindeer moss
Hairgrass
Wintergreen
Cow wheat
Canada blueberry
75-50% Spinulose shield fern

<5% 5-15 15-25 >25%

+ + + +

4

+ + o+ o+

SOILS

This habitat type is only found on sandy soils with litile or no horizon development. The

landform is usually a droughty outwash plain.
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SILVICULTURE

GENERAL SILVICULTURE INFORMATION FOR
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Mean Annual
Growth? Ratation Yield at Successional
Successional  Site Index Putpwooil Ane Rotation Stahility
Stage {50 Yrs.) (Cu. Ft./Ac.)  {Pulpwood) (CCF/Ac.)
Jack Pine 85-60 (40-50)" 50 20-25 High
Red Pine (45-53) ? Low
Data given in parenthesis are based on preliminary or sketchy information.
: Cf/Ac./Yr.
SUGGESTED SILVICULTURAL SYSTEM
Species Harvest Site Preparation Regenaration Thinnings
Jack Pine  Clearcut *Disk or *Mirect Seed {¥2 lh. ac.) None
"Patch Scarify *Direcl Seed 2-3 seed
Per spot
“Patch Scarify ‘Piant 900-1000
or Disk Trench trees/ac.

“Silvicutture operations are not adeguately known. therefore the suggested guide is an estimate
based on extrapolated knowledge.

2n¢ Printing. 1883
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QUERCUS-ACER-EPIGAEA HABITAT TYPE
(QAE)
CLIMAX OVERSTORY

IDENTIFICATION
Fram key: The sum of bracken fern and wild
lily-of-the-valley > the sum of hairgrass,
selfge, reindeer moss ami bearherry. And
traifing arbutus at least twice as much cov-
erage as the sum of beaked hazelnut, wild
sarsaparilla, and barren strawberry.

Additional Habitat Characteristics:

1. The bracken fern on this type 1s often
nearly continuous except under heavy
plantation overstories.

2. The bracken fern is generally around two
feet tall or less.

3. Trailing arbutus, while itisthe key indica-
tor, may not be in high abundance an
may occur in patchies only.

4. Beaked hazelnut, wild sarsaparilla, and
barren strawberry are usually absent or
extremely rare on this type. If these spe-
cies occur in fair abumnifance you may be
on the Acer-Guercus-Vaccinium hatiitat

type.
UNDERSTORY SPECIES

Dominant:  Red oak, Red Maple
Associate:  None
Minor: White Spruce, white pine

SUCCESSIONAL OVERSTORY
See siuccessional diagram as well as tetail
belaw.

Succession After QOriginal Logging

1.

Logged Climax Stands: seed and sprout
origin red oak and red maple with black/-
white spruce, white pine, and some bal-
sam fir.

. Logged Successional Stands: white pine,

while spruce, jack pine and/or red pine,
depenifing un seed source.

. Logged and Burned: jack pine, red pine,

and/or aspen depemiing on seed source.

Tahle of common and imyiortant species in order of decreasing constancy with expecteti coverage
range {* “primary indicator, “auditional indicator, + common issociale):

Canstancy Species

Average Coveriage When Present
<5% 5-15 15-256 >25%

>75% Bracken fern
Wintergreen
Low sweet blueherry
Trailing arbutus
Juneberry
Grasses
Mosses
Canata blueberry
50-75% Cow wheat
Sweet fern
Sedges
8Blue r:ladonia
Wildd lily-of-the-valley

SOILS

The Quercus-Acer-Epigaea habstat type is almost always founid on sandy sotis with poor horizon
development. The landform is often a nearly level outwash or liacustsine deposit with hilly or
tlissected areas less cammon. In limited areas this type will occur on heavier soils wshich are

very shallow to bedrock.
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SILVICULTURE
GENERAL SILVICULTURE INFORMATION FOR
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Site Mean Annual Growth? Rotation Yield al Rotation

Successional  Index Pulp Saw Ane Pulp Saw  Successional

Slage (50 yrs)  (F1.3/Ac)  (BF/Ac) Pulp Saw (CCF/ac.) (MBF/ac.) Stability
Jack Ping 56-64 50-70" - 50 - (20-30) - Mod. Low
Reil Pine 50-59 65-85 (450-600) 50 80 (25-35)  (20-28) Maoderale
While Pine ? ? ? ? ? ? ? Moderale
Aspen (50-65) - - - - - Very Low
While Spruce ? ? - ? ? - Mod High?
Black Spruce ? ? - ? - ? - Mod High?
Red Oak {40-50] . o & - - - High
Red Maple ? - - - - - - High

! Data given in parenlhesis are based on prelimmnary or sketchy informahon
2 Growth is per acre per year

SUGGESTED SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE

Species Harvest Site Preparation Rogeneration Thinnings

Jack Pine Clearcut “Oisk or disk trench to ex-  Plant 800 “Thin once at age 25-30 re-
pose mineral soil and tree/ac or  maving 4-5 CCF and leaving
reduce competition. ‘direct seed  60It.?B.A./Ac

using 12 1h./ac

Red Pine Clearcut “Disk or disk trench to re-  Plant 900 *Thin once al 25-30. 45-50,
duce competition. If brush  irees/ac & 65-70 to 90, 100 ft7ac.
competition warranls, spray respectively. Remove 5 10 8
with 1 gal/ac. Tordun 101, CCF for thinnings

2 yes.ac. Roundup. or |
gal./ac. Velpar L.

Aspen Clearcul Leave residual of no more  Sucker None
Paren! stand than 50 trees or 10ft.?
miist have 50 B.A /Ac. Preferably remave
Irees ur 20 all overstory.
f1.2/Ac.
W. Spruce Clearcut *Oisk to reduce competition. Plant 900 7
trees/ac.

Balsam Fir Nut a desireahle species en this site.
Red Maple Nat a iesicenhle species en this site.

Red Oak Not a desirenhle species on this site (excent fur wildiile)

! Aspenis not a productive species on this site and conversion to & softwood is advised.
* Silviculture operations are nct adeljuately known, therefore the suggested guide is an estimate based on
extrapolated knowlerlge

Second Printing, 1983
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ACER-QUERCUS-VACCINIUM HABITAT TYPE
(AQVac)

IDENTIFICATION

From key: Trailing arbutus < twice as much
coverage as the sum of beaked hazelnut,
wild sarsapariila and barren strawberry. And
tow sweet bluebemry > the sum of wild
sarsapariila, wood betony, twisted stalk, yel-
low beadlily, false salomon’s seal. and spinu-
tose shield fern, with wood betony less than
5% coverage.

Additional Habitat Characteristics:

1. Bracken fery coverage is often greater
than 50% on this type and, though varia-
ble, averages ahout 2\ feet and is usu-
ally taller than on the Quercus-Acer-
Epigaea type.

. Beaked hazelnut is nsually common,
often occuring in clumps.

. Wood betony, twisted stalk. yellow head-
lily, false solomon's seal, and spinulose
shield fern are often absent or extremely
rare on this type. If any of these species
are tommon you may he on the Tsuga-
Mainanthemum-Vaccinium type.

. low sweet blueberry is usually well
represented but may be hidden under a
cover of bracken fern.

UNDERSTORY SPECIES

5. Although not as ahundant as on the
Tsuga-Maianthemum-Vacciniuin h.t.,
white pine commonly occurred on this
type before the white pine cuts at the turn
of the century, and scattered stumps are
still evident today.

CLIMAX OVERSTORY

Dominant:  Red Maple, Red Oak
Assaciate:  E. Hemlock. white pine
Minor: Balsam fir, white spruce

SUCCESSIONAL DVERSTDRY
See successional diagram as well as detail
below.

Succession After Original Logging

1. Logget! Climax Stands: Seed origin red
maple, reil oak, balsam fir, and occas-
sional white pine antl white spruce.

. Loyged Successional Stands: sprout red
maple, red oak and/or balsam fir, white
spruce, white pine, with occassional red
pine, jack pine, aspen, or white birch (or
clumps ol these species).

. Logged and Burned: aspen/white birch,
red pine, jack pine, depending on seed
saurce. Balsam fir and white spruce may
be mixed with any of the above species.

Table of corimon and important species in order of decreasing constancy with exyected coverage
range (**primary indicator, “additional indicatar, +comman associate):

Constancy Species

Average Coverage When Present

>75% Low sweet blueberry
Bracken fern
Canada blueberry
Wintergreen

Large leaved aster
Beaked hazelnut
Grasses

Pincherry

Wood anemone
Juneherry

Barren strawherry
Starflower

Cow wheat

Wild sarsaparilla
Sweet fern

75-50%

<50%

<5% 5-15 15-25 >25%

+

SOILS

The AOV habitat type is most cormimon on sandy soils with moderate horizon development. The
landform is usually an cutwash (lacustrine less coinmon) and may be hilly or dissected. In
limited areas this type will occur on heavier soils which are very shallow to bedrock or occur as a

shallow cap over sand and grave!
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SILVICULTURE
GENERAL SILVICULTURE INFORMATION FOR
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Site Mean Annual Growth? Retation Yield at Rotation

Successional Index Pulp Saw Age Pul Saw  Successional

Stage {50 yis)  {Ft3/Ac) (BF/Ac) Pulp Saw (CCF/nc.) (MBF/ac.) Stahility
Jack Pine 67-75 60-85 - 45 - 25.33 - Low
fled Pine 64-68 90-170  550-700 45 70-80  {28-381  (23-331 Mod. Low
White Pine ? ? ? i ? ? ? Motlerate
Aspen (55-751" ? - (60} 7 - Very Low
White Birch ? 7 7 7 ? ? ? Very Low
White Spruce  (40-551 1 ? ? - Motlesate
Balsam Fir ? ? ? - ? - Mod. High
Red Dak {50-60) ? {100} . ? High
Red Maple 140-501 ? . ? - High

Data given in parenthesis are based on preliminary or skeichy infannation.
* GrowAh is per acre per year

SUGGESTED SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE

Species Harvest Site Preparation Repeneration  Thinnings

Jack Pine Clearent Remove any hardwootl and  Plant 100 *Thin nnce al age 25-30 re-
spriay herhicide to contrul — trees/ac. moving 5-6 CCF/ac. ami
hensh if necessary..? leaving 60f1?/ac. basal

area.?

Red Pine Cleaccit Remove any hardveod and  Plant 800-900 Ttun at age 25-30, 40-45,
spray herbicide to contro}  trees/ac. 55-60t0 90. 100 and 110,
brosh if necessary.! ft.2/ac. basal area.? Remove

6-9 CCF/ac. for each
thinning

W Pine Clearcut Remove any hardvsood and  Plant 800-900 ?
spray herbicide.'.? trees/ac

Aspen® Clearcut Leave residual of no more  Sucker None

Parent Stand than 50 trees or 100.7

must have 50 B.A./ac, Preterably remuval
trees or 201t ? all overstory.
W Birch "Slrelterwooil ? Natural ?
W Spruce Clearcut Remove any hardwood aml Plant 900 ?
spray hesbicide to control  Irees/ac
brush it necessary.’
Balsam fir “Shelterwood: “During seed cut disperse
Prep cut to 7012 skidding. Ouring removal
/ac.Five years  cutling concentrate skidding,
later seed cut to  avoulmg areas of advanced
50Hh2/ac. remov- 03k segenelation
ing as much
maple hr, aml
spruce as possi-
ble Fourto 7 yrs
later removal
cutting
Aed Maple Mot 2 desirvable spiecies an this site.

* Silviculiure ions ase not adequately known, therelore. the suggested qunde is an estimate based on
extrapolated knowledge

! Suggested hetbrtides are Tordon 101, 4 q1s./ac., Roundup, 2 qts./ac. |up to 2.5q1s. for hard ta kill red maple
and oak}; Velpar L. 4 q1s./ac.; and when named and labeled Dupont DPX-T6376. 2-4 0z/ac. (6-8 oz. for 1. 0ak
and . maplel. Terden 101. and DPX-TG6376 will not kill grass competition. Failure 10 reduce grass competition
will reduce red pine volume growth hy up to 30%. Double disking also controls aspen suckering without
herbicides

? Do not spray Velpar directly on jack pine, or Roundiep direcily i white pine

* Do not allow basal area lier acre to exceed 125 f12 or 180 ft? or jack pine or red pine respectively before
thinning

* Aspen is not a productive species on tlus site and cenversion 10 a seitwood 15 advised.
2nd Printing, 1383 6-11




TSUGA-MAIANTHEMUM-VACCINIUM HABITAT TYPE
(TMV)

IDENTIFICATION
From key: Canada blueberry, low sweei
blueberry and/or wood betony present. Al
low sweet blueherry < the sum of the cover-
age of wild sarsaparilla, wood .betony,
twisted stalk, yellow beadlily, false solom-
on’s seal, and spinulose shield fern,

Additional Habitat Characterislics:

1. Canada blueberry usually ocenss in great-
er coverage than low sweet hlueherry.

2. Under conifer plantations or well stocked
hardwood stands the blueberries may
have very low coverage.

3. Bracken fern coverage is ollen greater
than 40% of this type iind may he waist
high {3-3% ft.).

4. If wood betony is present it is likely that
you are on this type.

5. Wildsarsaparilla is often common on this
type and usually occurs in grouis.

6. White pine dominated this type prior to
the heavy white pine cuts in the turn of

UNOERSTORY SPECIES

the century. Therefore, white pine stumps
and/or residual while pine oflen are pre-
valenl in stands of his type.

CLIMAX OVERSTORY
Dominaut:  Eastern hemlock, red maple
Associate:  Sugir maple, white pine,
halsam fir, white spruce
Minor: Red oak

SUCCESSIONAL OVERSTORY
See successional diagram as well as detail
below.

Succession After Original Logging

1. Logged Climax Stands: Seed origin red/
sugar maple, and balsam fir/white spruce.

2. Logged Successional Stands: sprout red/
sugar maple and/or halsam fir/white
spruce, with occassional red oak lor
chunps of red oak). and/or white pine.

3. Logged and Burned: aspen/birch and/or
balsam fir/white spruce. Where seed
source availahle stands of white, jack, or
red pine can develop.

Table of common ani important species in ortier of decreasing constancy with expected coverage
range (~"primary indicator, “additional indicator, + comman assaciate):

Canstancy Species

Average Coverage When Presemt
<% 5-15 15-26 >26%

>75% Bracken fern

Wild lily-of-the-valley
Large leaved aster
Canada hlueherry
Wild sarsaparilln
Beaked hazelnut
Grasses

Wintergreen
Juneberry

Starflower

Low swuet blueberry
Sedyes

Yellow beaifiily
False solomon’s seal
Twisted stalk

Wood betony
Spinulase shield lern

75-50%

<50%

4+

+

SOILS

The Tsuga-Maianthemum-Vaccinium habitat type is primarily found on sandy soils with
moderate harizon development or shallowsandy loam sails. The landform is usually outwash oz
lacustrine in origin, or where shallow eolian deposits cover course sand and gravel. It is less
common on moraines where it may occur in areas shallow 10 bedrock.



SILVICULTURE
GENERAL SILVICULTURE INFORMATION FOR
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Site Mean Annual Growth? Rotation Yield at Rotation

Successionat Index Pulp aw Aye ulp Saw  Successional

Slage (50 yrs) {Cu. Ft) (BE/Ft) Pulp Saw (CCF/ac) (MBf/ac.) Stability
Jack Pine {73-78) {70-90) - 40 {24-30) Very Low
Red Pme 72-78 110-145  650-800 40 60-80  31-40  {29-38) low
White Pine ? ] ? ? ? ? ? Moderale
Aspen (65-80)>  {55-118) 145-55 - {30-53) Very Lovs
White Birch E; ) ? 2 2 A ? Very Low
While Spruce  50-62 7] ? ? ? ? ? Mad. High
Balsam Fir ? ? ? ? ? ? ? Higlh
Red Bak {63-68) ? ? ? Mod. High
Red Maple {50-56) 120-32) High

' Data given in parenthesis are based un preliminary ar sketchy infnnnatipn

7 Growth is per acre per year

* Site index 1s highly viuiable for aspen heciause of its sensitivity 10 staml treatmenm when it was regenerated
and because of its very high genetic vanahility

SUGGESTED SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE

Species Havest Sile Preparation Regeneration  Thinsings
Jack Pine Clearcut Remavei: any hardwomd and  Plant 700-800 ‘Thin once at age 25-30 1
spray herlncide 10 econimt trees/ac. move 6-8 CCF/ac. and Ipav-
brush il necessiy "7 ing 601i*/ac. basal area?
Red Pine Clearcin Remuve any hardwoml and  Plant 700-900 Thin at aye 20-22, 28-30,
spray herlecide lo contrnl trees/ac 42-47. anil 55-65t0 90,
brush aml grass if 100, 110, 120 (t2/ac re-
necessary ' spectively. Remove 6-10
CCF/uc. for each thinning *
W Pine Clearcut Remove :my haniwooill and  Plant 700-900 ?
spray herhicide to cuntrnl  trees/ac
brush, it necessary '?
Aspen Clearcut Leave residual of nt more  Sucker None
Parenl siand than 50 Irees or 10f1°
must have 50 B.A /Ac Preferably remove
trees or 20ft?/ac all overslory
W Birch “Sheltervsood ? Natural ?
W Spruce Clearcut Remove iy haniewnod and  Plant 700-900 ?
spray herhicile to control  Irees/ac
lirush. 1f necessnry
Balsam Fu *Shelterwnod ? Natural ?

Reil Oak

“Sheltervsood
Prep. cut lo
801t7/ac. Five
years laler seerl
cnt to 60112/ac
renioving as
wuch

maple and I as
possilile. Fuur to
7 years lalur re
woval cutting

‘Diding sized ent disperse skilding  Diring
removal cutting concenirate skitdiny.
avmiding areas ol advain:ed oak generation

Red Maple  Not a desirealile shecies on this sile

* Stlvicultive operations are nor alenuately kinwn, therelore. the sugyested guide is an estimate hased on
extrapolated knowledge

! Suggested herbicides are Tordon 101, 4 qis./ac. Roundup, 2 s Zac. {up to 2.5 qts. for hard to kill reil
maple}; Velpar L, 4 gts /ac.. and whim named and lahelesd Dupom DPX-T6376, (2-4 0z/ac.) (4-6 oz forr.
mapie). Tordou 101, and DPX.T6376 will nol kill grass campetition For this tank mix Oust, Doweco453 ME,
{Experimental number, Oaw Corp) or any other campatihle grass killer Failure to control grass will reduce
volume growth of red pine by up to 30% Douhle disking also controls aspen suckering vvithout herbicides

2 Do not spray Velpar directly on jack pine, or Rumndup directly on white pine

3 0o not allow basal area per acre of jack pine anr! red pine to exceed 125 ft? and 180 ft?respectively before
thinning

* Aspen 1s not a produclive species on 1lus site and conversion [0 a softwood is advised.
2nd Printing, |§83 6-13




TSUGA-MAIANTHEMUM HABITAT TYPE

IDENTIFICATION
From key: Canada hlueberry, low sweet
blueberry, and wood betony absent or ex-
tremely rare. And wild-lily-of-the-valley >
the sum of the caverage of spinulose shield
fern, sweet cicely, elderberry, and yellow,
canada or downy violet.

Additional Habitat Characteristics:

1.Wild lily-oi-the-valley is often very abund-
ant and scattered throughout the stand.

2.Elderberry, yellow vialet, jack in-the-pulpit,
bloodroot, rattlesnake fern. and lady fern
are very rare on this type. If any of these
species are common you may hbe on the
Acer-Tsuga-Oryopteris or Acer-Viola-Os-
morhiza habitat type.

3.Wood belony, cow wheat, sweet fern, and
trailing arbutus are extremely rare on this
type. If any of these are common you may
tie on the Tsuga-Maianlthemum-Yaccinium
habitat type.

Phases:
|.The Deschampsia phase is limiled to
moderate te highly podzolized sands, usu-

UNDERSTORY SPECIES

(Tm)

ally in areas with a history of frequent
fires, haying, farming, or deeply furrowed
plantations.

CLIMAX OVERSTORY

Dominant:  Eastern hemlock. sugar ma-
ple, red maple

Associate:  Yellow birch

Minor: White spruce, balsam fir,

white pine, red oak, N. white
cedar, basswood

SUCCESSIONAL OVERSTORY
See successional diagram as well as detail
below.

Succession Afler Original Logging

1.Logged Climax Stands: Seed origin-
sugar/red maple with mixed yellow hirch.

2.Logged Successional Stands: Seed and
sprout arigin red/sugar imaple with mixed
yellow birch, and minor components sfred
oak. basswoad, white cedar, white spruce
and halsam fir.

3.Logge!| antl burned: aspen/birch and/or
spruce/fir with ixed red/sugar maple;
occasionally red and jack pine.

Table of comymon and important shecies in order of decreasing constancy with expected coverage
range {**primary indicator, "additional indicator, A phase indicator, + common assaciate):

Constancy Species

Average Coverage When Present
<56% 6-16  15-25 >26%

>75% Wild lily-of-the-valley
Grasses

Sedges

Bracken lern
Starllower

Bedstraw

Wild sarsaparilla
Beaked hazelnut

Pin cherry

Choke cherry
Ground pine

Large leaved aster
Juneherry

Spinulose shield fern

<50% Hairgrass

+

+

+

A

SOILS

The Tsuga-Maianthemum hahitat type is characteristically foum{ on sandy to sandy loam
texture soils. If the soils are sand they mus! be well developed line sand or very fine sand, or
podzolized to support this type. The landform is generally moraine or outwash coveredrnoraine,

with lacustrine deposits or areas shallow to bedrock less commaon.
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S GENERAL SILVICULTURE INFORMATION FOR

PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Site Mean Annual Giav/ih! Rotation Yield a1 Rotation’
Successional Index Pulp Saw Age Pulg Saw Successional

Stage (50 yi1s} {Cu./Ac) (. /F1) Pulp Saw (CCF} [MBF| Stability
Jock Pine 175-80) 80-110} A0 70 126 34) - Very Lpw
fled Mne 76-8:2 155-180 750900 40 60-80 4048 130-44 Low
Aspen 165-80}* 155118 50 124361 - Very Low
Sprice (55-66) ? 7 T 7 (] 7 Med High
fled Dak 68-73 (65-80) (2110:3001 - 70 (14.20)  Med High
Supar Maple 54.6) 128.42) {75001 E 95 (5-71 High
{Uneven-aye)? (10 200) 15 %3 High

' Dala given in parenthesis are based on preliminary or sketchy information

' Data given assumes uneven-aged management using the selection system
Growth data 1s per acre per year. Yield data is per acre

* Site index 1s tughly vaniable for aspen hecanse ol ils sensivity te stand triessiment wehen 111vas tegenerated and hecause olits
very gk enetic varability
Phase Praductivity. Praductivity ot re<l maple and tesl pive on Ihe Deschampsia Phase s sipilicanily lavzer 1than on the
Tsuga-Maianthemum habilal 1ype

SITE INOEX ANO VOLUME GROWTH ON THE OESCHAMPSIA PHASE

Sylacies Site Index Mean Annual Volume Growth
LU} {CF/Ae /Ynh
Real Mople 50-55 (20-32)
Red Mine G8-71 (95-120)
SUGGESTED SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE
Species Harvest Site Prapaiation Regenesation Thinnings
Jack Pine Clearcm Remowe Hadvzond. Altows 1 PMimt 700900 “Thin at age 25-30 to
yeds qrowih Speay herbi- frees/ac 6011?/ac remove 810 CCF/ac.?

cides lo contiot hressh, 1
necessary '.7

Red Pinie Clearcut Remave hardwood Aligas 1 Planl 700960  Thin ar ages 18-20. 2628,
year growlle Sinay herbi- nees/ac 40-45, and 55-65 to 90.
cnles 1o cantraftnush, il 100, 110. and 120 h*/ac
necessary lor vach thianing.? Remove

812 CCF/ac lar each thinning

Aspen Clearcut Leave maxunum 50 irees a1 Sucker tone

Paieni stand 10 tizac Peierably
must have 50 reinove all trees
trees o5 20h*/ac

Spruce Clearcut flenove hatdviood Allowy | Plani 800300  Unknown

year growth Spray heabi- tees/ac

cides 1o continl brush, +f
necessary

Red Oak “Shelien=ood “Ounng seed ¢ t disperse skiddiig ‘Precommercial cleamng at
Mep cutto Dunng remaval car concentiate skid age 15 to 20, lcave 1000
BT 7ac Fue ding, avonlmg arcas af advanced cak stems {or spal thin alannd

rars later sectl regenprtion 150 crah treesl. Liberation

tin 1o $0I7/ac, miting ar age 30-35 tv
remaving as nch 00-70¢1>/ac Comimescial
maple as possibly Ihinnengs therealter @15
Fout to seven year inlesvals to 70i17/ac In
years later all cases maple should be
removdl cut temmved tn favor oak

Sugar Maple *Selection cut ‘Localeskinl raads around areas of Poor qualily |rees down to
ona 151020 atlvanced fedeneralion and through 9 dhh should be 1emoved
year culting cycle aieas ol inadequate iegeneration 10 with the merked sawtimber
removing 2 3 or disturb the site wwhile keeping wathin basal
30t3BF ac and area guidelines

leaving 70fr2/ac
or 80Ir?/ac
* Svicultural operations are nat known or not adeguately known. Therefore, the suggested guide 1s an estimate hased on
extrapolated knowledge
» Supgested hechicides ae Tordon 101, 4 qis /ac, Ruundup, 2.5 ats./ ag gltl 10 3qls il heavy 10 S. maple ) Vefpar (4.5 yts /at.
156 qls i heavy 1e s. maple: and when named and labeled Dupant's BPX-T6376. 2-4 ve/ac. (6 é‘nz it heavy to s maple)
Tordon 101 and OPX-T6376 will not kill grass campetinion. For lhus 1ank mix Ousl. Deaco 4501 ME, (Eaperimental number, Oow
Coepr) ar any nther canipatible grass kiter, Failure to conirel grass may reduce red pine vahime growth by 30%, oulite disking
also contrels aspen s uckering withonl herhicides
7 Do not spray Velpan L directly un jack pine, or Roundup iheectly an wilite pine
2 0o not alluw hiasal area of |ack pina and red pine ta exceed 12562 and 1817/ ac reshechively tielore thinnmy
Secand Printeny 1983 6-15




ACER-QUERCUS-VIBURNUM HABITAT TYPE

(AQVib)
IDENTIFICATION CLIMAX OVERSTORY
From key: Mapleleaf viburnum, witch-hazel, Dominant:  Red Majile, Red Oak
and/or pointed leaved tick trefoil comman Associate:  American beech, sugar
and > the sum of low sweet and canada maple, while ash, basswoad
blueberry; spinulose shield fern, sweet cicely, Minor: White pine
and smooth yellow violet or canada white

SUCCESSIONAL OVERSTORY
See successional diagram as well as detail
Additional Habitat Characterislics: below.

1. This habitat only occurs in Northern Wis-
consin or in Michigan near the Wisconsin
horder.

2. The Magleleaf vihurnum. witch-hazel,
and pointed leaved lick trefoil are very
abundant on this type and will often be
well over the cnminon coverage level

3. Northern red oak and white ash com-
monly occur together on this type, along
wilh very scattered bitternut hickory.

UNOERSTORY SPECIES
Table of common and important species in order of decreasing constancy with expected coverage
range (*“primary indicalor, “additional indicator, + :oiimon associate).

violet.

Succession Afler Original Logging

1. Logged Climax Stands: Seed origin red
maple, red oak with some of the asso-
ciate species like sugar maple and heech
with occassional white ash.

2. Logged Successional Stands: Seed and
sprout origin red baple, red oak, with
mixed sugar maple. white ash. ironwood,
beech and hasswood.

Average Coverage When Present

Constancy Species <5% 5-15 15-256 >25%
>75% Mapleleaf viburnum .
Hairy solomon’s seal +
Wood aneinone +
False solomon’s seal +
Bracken lern +
Choke cherry +
Griisses o
Beaked hazelnut +
Trilliums +
Wild sarsaparilla %
Witch-hazel o
Larged leaved aster +
50-75% Wihi lily-of-the-valley +
Pointed leqaverl tick trefail i
<50% Spinulose shieid fern +
SOILS

This habitat type is associated with end - moraine topography. The soils consist of two to three
feet of fine sandy loam or sandy ioam over loamy sand till. They are well drained and lack
inhibiting layers in the profile. They are commonlystoney both on and in the profile. Saronaand
Keweenaw appear to he the dominant soil series Iroi the inlormation availahle to dale.
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SILVICULTURE
GENERAL SILVICULTURE INFORMATION FOR
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Site Mean Annual Growth Rotation Yield at Rotation

Successional Index Pulp Saw Age Pulp Saw  Successional

Stage (50 yrs) (F3/Ac)  (BF/Ac) Pulp Saw (CCF/ac.) (MBFsac.} Stahitity
Aspen (73-8217  (55-1181 45.50 - 43-48 Very Low
Sugar Maple/
W Ash/R
Oak/R. Maple 161-73} {45-55) ? . 85-95 ! ? Very liigh
Rerl Dak 164-70)  {60-68) ? ? ? ? ?
Redd Maple/
B. Ash 52-58) (40-49) 7 7 ? 7 7 Med High
Balsam Fir 160-68) (35-46} 7 ? ? ? ? Moderate
Reil Pine 74-79)  {130-155% (700-8501 40 60-80 (35-45)  (30-39) Low

Data for this 1able supplied by the Micotet National Farest rom 1heir TMIS data base. Red pine data provided
liy Champion International and is hased on limited samyiliny.
% Data given n parenthesis is hased on preliminary ur sketchy information

SUGGESTED SILVICULTURAL SYSTEM FDR EACH SUCCESSIONAL STAGE

Species Harvest Site Preparation flegeneration Thinnings
Aspen Clearcul Leave maxitnum 50 Irees or Sucker Nane
Parent Stand 10ft27ac. Preferably remuve

Must have 50 all trees.
trees or 201t?/ac

Sugar “Shelterwnod: *Ouring seed cut disperse ‘Precomniercial cleaning at

Maple/Red  Prep. cut should skidding, avciding regenera- age 15 to 20, leave 1000

Oak/White  renrove maple & tion of red oak and white stems (or spol thm around

Ash com- undusireahle spe- ash. During removal cut plan 150 crop trees) favornny oak

plex cins or trees leav- to cuncentrate skidiing 1o amil ash. Liberation cutting at
ing as much ash avonl uak and ash age 30-35 10 60-70412/ac.
and oak as possi- regeneration. Commercial thinnings there-
ble, Cut to 8012/ after @ 15yr. intervals 1o
ac Five years 70ft?/ac. In all cases maple
later seed cut 10 should be removed 10 favor
60?2 removing as nak and ash.

miich maple as
possible. Four to
seven years later
removal cot.

Red Pine Clearcw Remove hardwood. Allow  Plant 700-900 Thin at ages 20-22, 28-30,
one year lo grow spray Irees/ac 42-47, and 55-65 10 90,
herhicides to control hrush 100. 110, 120 {t%/ac. ce-
il necessary.’ spiectively. Remave 7.11

CCf/ac. for each thinning.2

* Silviculture operations are nol adeijuately known. therefore, 1he suggesied guide is an estimale based on
extrapolated knnwledge.

' Sugyested herbiciles are Tordon 101, 4-6 gts./ac.; Roundup, 2.5 ais./ac.. Velpar L, 4-6 gis./ac.; imd when
named and labeled Dupont's BPX.T6376; 4-6 oz/ac. Tonton 101 will not kill white ash. Tordon 101 and
OPX-T6376 will not kifl grass competition. For this mix DOWCO0-453 ME {Experimiental numlier, Dow Corp,
Qust or any other compatible grass killer.

2 Do not allow basal area for red pine to exceed 180 ft?/ac. hefore thinning.

Second Printing, 1983
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ACER-TSUGA-DRYDPTERIS HABITAT TYPE

(ATD)

IDENTIFICATION
From key: Wild lily-of-the-valley <~ the sum ol the
coverage ol spinulose shielil lern, sveeel cicely,
ehlerberry, and yellovv. canadian. or llowny violet
And spinulose shield fern a1 least twice as much
coverage as the sum of sweet cicely. blue cohosh,
and yellow. canadian. or downy violel.

Adilinonat Hahinal Characteristics:

1. The gruundllora diversity is nften low en this
tylie, giving the understory a sparsc :ipiprarance

2 Eastem hemlock often occurs in hardwoorl
stands in small yrnups rather than as individuals
on this lype

3. This habilat type 1s a very common norhern
hardwood site and occurs on a variely ol soil-
lundlorm combinations

Phases:

1 Tle Deschampsia Phise is linned to highly
poilzolized sawils, or sawls having a well devel-
oped B, usually in areas with a history of Ire-
quent fires, haying, larming, or deeply furrowed
plantations.

2 The Dryopteris Phase is identilied by the
alisence or near absence of several nuirient
demanding species (latly fern, yellow. canada. or
dowwny violet, jack-in-the-pulpil, and rattlesnake

UNDERSTORY SPECIES

Jern). This phase is limiteil. therefore, to areas
where thre suil (s nol hixavy imough to support
lhese species. i normally sccurs on podzolized
sands or very hkne: loamy samls with a vvell
developed B herizon or olher compensating fac-
tor which tmproves the site

3 The Circaea-Impatiens Phase is usually limited
to rivulet drainway systems, on sirle slopes or
upland drainvsays within this type.

CLIMAX OVERSTORY

Oowminani:  Sugar majle

Assnciale:  E. Hemlock, hasswood. american
frecch

Minor: Yellow birch, red maple. american
elm

SUCCESSIONAL OVERSTORY
See successional tiagram as well as detail helow.

Succession Alter Qriyinal Lngging

I.Logged Climax Stamis: Serd origin sugar
mapile with soni hasswooil and/or ironwoot!

2. Logged Successional Stands:  seed anil sproul
origin sugar maple, with mixed basswood anil/or
ironwood and minor camponenis ol yetlowy birch,
red maple, and iimeriein elm

3. Logged and Burned aspen/birch and/or rnixed
red/sugarmaple.basswood. or ironvvood. Sproul-
ing crinmon

Table of common and importam species in order ol decruasing constancy with expecled coverage range
{""primary indicator, "adlditional wvlicator, Aphase indicalm, + common associale).

Constancy Species

Average Covelage When Present

>15% Spinulose shield fern
Sugar mapte seedlings
Twisted slalk

Hairy snlonion’s seal
Seilges

Wild lily-nf-the-valley
Elderherry

Starflower

Lady fern

<50% Yellow. canadian, downy violet

Jack in-the-pulpit
Raltlesnake lern
Enchaniter's niglishaile
Jewelweed

tlair grivss

<5% 5-15 15-25  >25%

BB D -

SOILS

The Acer-Tsuga-Dryopleris habital type is characlistically found on poilzotized or well developed
sands lo loamiextured soils Thelandlormis generallymorainic in origin, lizi may he covered by an
eolian deposit. Deep eolian deposils over outwash sands can also occur. Areas shallow to fractured
hedrock or lacustrine are less cotnimon.

Phases:
The Deschampsia aml Dryopteris Phiases are limitetl to well developed potlzolized sands
The Circaea Impatiens Phaso is generally timiled 1o heavier soils, oftew enriclied hy aloess cap. and
is isually lound on rivitlot drijinwway systems or npland drainway systems.
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SILVICULTURE
GENERAL SILVICULTURE INFORMATION FOR

PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Site Mean Annual Growth Ratation Yield at Rotation*
Successional Index Pulp aw Age Pulp Saw Successional
Stage (50y13) (Cu. F1y (8d./F1) Pulp Saw (CCF} {MBF) Stahility
Asnen (7060)" (65114 50 B0 (30-53) ©10)  Very Law
Basswoad {54-68) ? ? ? 7 ? ? Low
Sugar tAaple 60135 35-48 {85-120) - 8% - 179} Very High
iUneven-aged)? 170-22% . 1% 30 Very liigh

Red Pines> 7882 155-180 750900 40 60-80 40-48 {30-41) Verylosy

' Dala givenin parenthess e hased on prelininary or sketchy infarmanon
Dala given assumes uneven-aged mianagement using the setection sysiem
Dala inilalics tepresem plantaion possibitines and are nal part of natursl sncegssian
* Giovith dala isi per acee per year. Yield dalais: per acre
* Fulure vwark may reveral thal red pme polent:al is somewhal higher usmg micnsive management than this data presents

Phases:

1 Deschampsia Phase. Productivity of the Beschampsia Phase 1s iiech Jowver 1han on the Acer-Tsuga-Dryopterts habital 1ype
To date the only pioductivily daia lai thisi phase 1son red pine

2 Dryoptesis Phase. Productivity of the Oryeptensphase is the same as 1he Acer-Tsuga-Diyapleris h 1 However, il dnes niore
raprdly in the spriny and remisins dner during viel summers. which chanqes operability resinctions Also. it is much more
“fragile’ than the ATD h1 and frequent Ines, mtensive farminy, or ather severe treatment could reduce il to the
Deschampsta phise

SITE INDEX ANO VOLUME GROWTH ON THE OESCHAMPSIA PHASE

Site Indea Mean Annual Velume Growth
Species 150 Ye.) [CE/AE./Y1)
Red Pine 60-67 80-115

SUGGESTED SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE

Species Harvest Site Piepaiation Regeneration Thinnings

Aspen Ctearcnt Vhole tree  Leave ne nore than 50 uees o1 Sucker ‘Thin a1 age 30 when stand ex-
hawesting pretered. 10 1t #/ac especially if maple ceeds 120 1).2/ac. Leave 60 to
parent stalld kiasl  saplings are numetous_ Preferably 70 17 7ac.. 1emoving as much
have 50 1rees of rensvr: alf recs sproul maple and mlenor clones
have 50 frens e as possilite.
200 /ac

Basswoord ? ¥ ? “Craven release thin 75 trees/ac

at age 20 to 25, Thins to 70

75 12/3ac. on 15 year cycles
thereatler removing undesireable
maple and ironwood. & etiminal-
+ng all but ¥ or 2 sprouts pes
basswood ctump

S. Maple Seleclion cut ona  “Locale skidroadsaround areas of advancedregen- Posr quality Irees down ta §°
15 year cutitng cycle eration and through areas of inadequale reygenera- dbh should be renioved \with the
removing 3 0 MOF/  nan sa as 1o distar i Hlve site matked sawtinihier while keeping
ac & leaving Nl to wilhin basal araa yuidelines.
80 f/ac
RedPine' Clearcur Remove hardwood over-  Plant Fhun at ages 18-20,
story. Atlow ! year te 800-300 26-28. 40-45. ot 55-65
sprout or sucker then trees/ne 1o 80. 100. 110. and
spray herbicrde 7 120117/ 3c. respectively.

Remove 8.12 CCF/ac
lar each thinming
“ Silvicultuee operations are anl adequately known, therelore, the suggested guide is an estimated hased on exiapolated
knowledge.
Suggestions made i ilalics represent plantation opportumiies and are no1 parl of natural succession
4 Suggesled herbicides are Tordan 301, 4.6 gts./ac; Tordon 101. 4 qts /ac plus Gardon 4. 2-3 qts ac.: Roundup. 2.5 - 3.0
gqis ~ac. Vetpar |, -8 qts /ac.: and when named and labeled Dupani’s OPX-16376. 2-3 oz /ac aspen and 6-8 oz./ac. sugar
mapie. Torden 101 and OPX T6376 will not kilt gras:s competstion.For this tankmix Oust. Goweo 453 ME, [Expesimental number,
Oow Corp) or any other compatsble grass killer. Grass must be conirolled Farture 10 do so will decrease survival and will
deciease volunie grovah by up lo 35%
2 Do not aitow basal area per acre lar 1ed pme 1o exceed 180 f12 betore 1innmg
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ACER-VIOLA-OSMORHIZA HABITAT TYPE

(AVO)
IDENTIFICATION CLIMAX OVERSTORY
From key: Spinulose shield fern<<iwvice the sum ol Dominant:  Sugar Maple
1he coverage of sweei cicely, yellow, canadian or Associate:  Basswood
downy violet. and blue cohosh. And blue cohosh Minor: White ash, yellow birch, iron-

must have less than 5% coverage. wood, eastern hemlock, ameri-

can elm
SUCCESSIONAL OVERSTORY

Additional Habitat Characteristics

L

The diversity of understary species is much
higher than on the relativefy sparse ATO habitat

type
. The vertical developinent sl the understory is

Sec successional diagram as well as detail below.

Succession Altor @riginal Logying

2 3 . o
often much greater than on the ATD habitat 1. Logged Climax Stands: seed originsngar maple
Wype with small - amuunis of basswoorl and/or
3. Sedges may form a continuous carpet on this 2 "-""W"l“d‘ ot e e
type, especially where grazing or recurreni fires = FOg08 S"CWSS'O"H. tands: seed and sprout
A SYocourrel origin sugar maple with some bassvvood, amer-
ican elm and/or ironwood
Phases: . ‘ 3. Loggetfaml Burned: mixedaspen/sigarmaple
1. The Circaea-Impatiens Phase is usually limited with some areas of heavy ironwoorl and/or
10 rivulet drainway systems on side slopes or hasswood. Sprouting ol sugar maple can he
upland drainways wilhin this lype. prolific and site can be se1 back 10 an uniler-
2. The Adiantum Phase is idemified hy the cow- stocked pucker-hrush cover type wilh sedge

monness of wild feek and maidenhair lern.

UNDERSTORY SPECIES
Table of common and impuriant species in order of decreasing constancy with expected caverage range
{*"primary indicator, *adilitisna! indicator, Aphase indicator, <common associate)

understoty

Average Caverage When Present
<5% 5-15 15-256  >25%

Canstancy
>75%

Species

Sweel cicely
Sedges +
Spinulose shield fern +
Yellow, canadian, downy violet
Hairy sofomon’s seal +

Twisted stalk +

Bedstraw +

Laily lern +
Wild lily-of-the-valley
Elderberry

False solomon’s seal
Jack-in-the-pulpit
Trilliums

Rattlesnake fern

Blue cohosh

Bloodroot

Jewvelweed

Bellworts

Enchanter’s nightshade
Wild leek

Maidenhair fern

60-758%

o+ o+

<50%

Wl W e

>

SOILS
The Acer-Viola-Osinorhiza habitat type commonly occms on foam to silt loam lexture soils. The lanilform is
usually moranic in origin. rolling, and of1en loess capped. Lacustiine deposits and areas shallow to fraciured
bedrock may support this type, but are less common,

Phases:
The Circaea-lmpatiens Phase octirs where the soils are wenter, nsually within a rivulet or major
drainway system

The Adiantum Phase occurs on silt loam tao loam soils. is always onmoraines, and is lreijuently associated
with drumlins.
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IUPEULTURE GENERAL SILVICULTURE INFORMATION FOR
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Site Mean Annual Growsth® Rotation Yield a1 Rotation®

Successional bulex Pulp Saw Age Pulp Saw  Suceessional

Stage {50 yrs) {Cu./Ac.} {Bd. Ft) Pulp Saw (CCF) (MBF) Stability
Aspen (758511 70-1209 ? 50 707 145-59) t0-10%  Very low
Basswoud 67-70 7 ? ? ? ? ? Mod. Low
Ironwood - . - - Mod. High
Sugar Maple 64-69 40-53 {100-140) L] (8-11)  Very High
(Uneven-aged)? (200-275} - ]

: (3.6
Red Pine™" 78-82 155-180 750-900 40 60-80 40-48 (30-41) VerylLow

! Data given in [rarenthesis are hased on preliminary or sketchy information. *
2 The 70 year ro13uisn assumes veueer product. Extreme caution musi be 1aken wilh these lengthy rotations and
stands must he menilored for hearl rots
* Data given assumes uneven-aged management using the selectian systent.
* Bata in italics represent filautation possibilities aud are not part of natural succession
5 Growth (fata is per acre per year. Yield data per acre.
% Fulure work may reveitl that red pine potential is much higher when using intensive management than this
dala presents
Phases:
1. Circaea-lmpatiens Phase. Productivity of maple. ash, antl other spiecies on this phase is nuite variable
depemiling on the retative wetness and richuess.
2. Adiantim Phase. Eguipment upcrability usualty hetier thao an mirin AVO h.1. because of better meisture
drainage. Alsty, soils are often richer than AVO and sile index of sngar maple lends to be on the high
enil of 1he AVO h.1.

SUGGESTED SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE

Species Harvest Site Preparation flegeneration  Thinnings
Aspen Cleaicut {Whole  Leave no mste than 50 Sucker “If veneer desired: 1 pre-
Iree harvesting  trees ar 10ft3/ac. especially commercial thinning at age
preferred). Parent in sugar maple saplinis 10, leaving 550 trees/ac
stand wust have  Preleralily remove all trees. Thin commercially at 30
50 trees or leaving 80 to 90 f1.2/ac. aml
20f1? /ac. removing sugar maple and
noor clones.
Basswood ? ? 7 ‘Crown release thin 70 to
100 trees per acre al age
20-25. Again at age 35-40
Commercial thitming leaving
70 f12/ac. at 15 year inter-
vals thereafier, remaving un-
desireable maple and iron-
wood. and eliminating all
but 1 or 2 sfirouts per
hasswood chinp
Sugar Maple  Selection: Cut on  “Locate skid roads around areas of advanced  Poor quality trees down to
a 15 year culting regeneration and through areas of inade- 9 dbh should be removed
cycle removing quate regeneration so as to disturb the site.  with the marked sawtimber
3.6 MBF/Ac. and while keepiny within basal
leaving 70 10 area quidelines.
80 #1.2/ac
Red Pine’ Clearcut Remove hardwoad Plam Thin at ages 18-20,
overstory. Alfow 1 808-900 26-28, 40-45, and
year to sprout or trees/ ac 55-65te 80, 100. 170,

sucker and spray
herbicides?

and 120 ft:/sc. respective-
ty. Remove 8-12 CCF/ac

far each thinning 3

* Silviculture operations are not adequitely known, therelore, the suggested guide is an estimated based on
extrapolated knowledge.

! Suggestions made in ialics represent piantation opportunities and are not part of natural succession

2 Sugsested herbicides are Tordon 101, 6-8 a1s/ac.; Tordon 101, 4 qts/ac. plus Garlon 4, 2-3 gts./ac.;
Roundup 3.0-3.5 gts. ac/., Velpar L. > 2 gal./ac.. and when named ancf labeled Dupont’'s OPX-T6376. 6-8
oz./ac. Tonlon 101 and DPC-T6376 will not kill grass compelition, For this tank mix Gust; Dovweo 453 ME, or
any other compatahle labeled grass killer. Grass must he controlled. Failnire tn do so may results in poor
survival and will reduce volume growth up to 40%.

* Do not allow tlre hasal area (ier acre lor red pine 1o exceeil |BCGH2 before thinning
Second Printing. 1983 6-2




ACER-0SMORHIZA-CAULOPHYLLUM HABITAT TYPE
(AOC)

SUCCESSIONAL OVERSTORY
See successional diagram as weil as detail
below.

IDENTIFICATION
Fromkey: Blue cohosh more than 5% cover-
age. And spinulose shield fern < twice the
sum of the coverage of sweet cicely, yellow,
canadian, or downy violet. and hlue cahosh.

Additional Habitat Characteristics:

1. This type often occurs on a lower land-
form position resulting in a moisture and
nutrient enriched site. Or on an extremely
rich soil.

2. The understary diversity is usually high
with many nutiient demanding species
present.

3. Eventhough this is a very productive type
lor hardwoods the stand condition is
often very poor with many branchy trees.

CLIMAX OVERSTORY
Dominant:  Sugar maple
Associate: Eastern Hemlock, basswood

Minor: American elm, white ash,
ironwood
UNDERSTORY SPECIES

Succession After Original Logging

1.

3.

Logged ClimaxStands: Seed originsugar
maple with small to moderate amounts of
basswood and occassional eastern
hemlack.

. Logged Successional Stands: Seed and

sprout origin sugar maple, with moderate
amounts of basswood and some white
ash, american elm, and/or ironwood
Stem quality is often very poor in even-
aged stands.

Logged and Burned: not common.

Table of common and important species in arder of decreasingconstancy with expected coverage
range {**primary indicater, ‘additiona! indicator, A phase indicator, + common associate):

Constancy Species

Average Coverage When Present
<5% 5-15 15-25 >258%

>75% Spinulose shield fern
Blue cohosh
Yellow, cinadian, or

downy violet

Sweet cicely
Elderberry
Hairy solomon’s seal
Lady fern
Jack-in-the-pulpit
Twisted stalk

75-50% Trilliums
False solomon's seal
Choke cherry
Bloodroot

<50% Ostrich fern
Ratlesnike fern
Maidenhair fern
Wilil leek

*

e+ o+ 4+

2

SOILS

This habitat is limited to exiremely rich soils. usuaily silt loam in texture. The landform is often
morainic in origin. rolling, with a silt laam cap. The AOC typeoccurswithin this landscape on the

lower slopes and enrichec} bottoms
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SILVICULTURE
GENERAL SiLVICULTURE INFORMATION FOR
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Site Mean Annual Growth* Rotation Yield at Rotation*
Successional Index Pulp Saw Age Pulp Saw  Successional
Stage (50 yrs) {Cu.Fr) {Bd/Ft) Pulp  Saw (CCF) {MBF) Stability
Aspen ? ? ? ? ? ? ? Very Low
White Ash 177-82) ? ? 7 ? ? ? Low
American Elm (77-82) ? ? T ? ? ? Low
Basswood (70-75) 1 1 7 ? ? 1 Maderate

Sugar Maple? (68-73)  (45-55) {100-150) - (75) . {9.3)  Very High
{Uneven-Ageud}? ? 15 ? ? Very tiigh

' Data given in parenthesis- are hased on preliminary or sketchy information.

? Site index and procluctivity for maple on this habitat type niiy be significantly reduced on some of the wetter
{andform positions with this type. Alss, stem quality appears to be oitan very poor when using the even-aged
system.

? Data given assumes uneven-aged management using the selection system.

* Growth data is per acre per year. Yield datais per acre.

SUGGESTEO SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE

Species Harvest Site Preparation Regeneration Thinnings

Aspen Clearcut {eave no more than 50 Sucker “If veneer desired: | pre-
Whole tree har-  Irees or 10 ft.?/ac. espe- commercial thinning at age
vesting prelerred; cially in sugar maple 10. leaving 550 trees/ac.
hircent stand sapiinys. Prelerably remove Thin cnmmercially nt age 30
must have 50 all trees leaving 80 to S0 ft*/ac. and
trees or 20ft?/ac. remaving sugar maple and

poor clones.
Basswood 7 ? ? “Crown release thin 75 to

100 trees/ac. at age 20 to
25. Again at age 35 to 40.
Commercial |hinning there-
after at 15 year intervals
leaving 70ft2/ac. Remove
undesiteable maple & iron-
wood, and eliminate all but
1 or 2 sprouts per hasswood

clump.
White Ash/  "Sholteiwood “During seed cut disturh as *Crown release thin 75 to
S. Maple (exact prescrip-  much of the site as possible 100 trees/ac. at age 15 to
tion is unkown).  using skidding eguipment 20 and again at age 30 to

35. Commercial thinning
thereafter at 15 year inter-
vals leaving 70ft2/ac. alter
each thinning. Remaove un-
desireable mojle, ironwood,
and basswood sjirouts.

S. Maple Selection: ‘Locate skid roads around areas of advanced Paor quality trees down to
cut ona 15 year regeneration and through areas of moderate 9" dbh should be removed
cuttiug cycle re-  regeneration so as tn disturh the site. with the marked sawtimbes
moving ? MBF/ while keeping within basal
ac. and leaving area guidelines.

70 to 80 ft?/ac.

* Silviculture operations are not adefquately known. therefore, the suggested guide is an estimate based on
extrapolated knowledge.
" Heavy cutting leaving less than 70ft> may result in quafity reduction in the residual trees.
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TSUGA-ACER-MITCHELLA HABITAT TYPE
{TAM)

{DENTIFICATION
From key: the sum of the coverage of par-
tridge berry and wild sarsaparilla > ameri-
can {ly honeysuckle; palmate-leaf sweet
coltsfoot, black snake root. joe-pye weed and
jewelweed must be absent or extcemely rare.
And the sum of amnerican fly honeysuckle
and partridgeberry = the sitm of spinulose
shield fern, sweet cicely and yellow, canada,
or downy wiolet.

Additional Habitat Characteristics:

1. Animportant step in identilying this type
is the determination that soils are clay or
clay loam in texiure.

2. This type is common in the clay loam till
in and around the Porcupine Mountains.

3. Wild sarsaparilta will usually have a cov-
erage greater than §% on this type.

Phases:

1. The Equisetum Phase is identified by a
welter site with horsetails common. An
elm and black ash overstory usually is
present.

UNDERSTORY SPECIES

CLIMAX OVERSTORY
Dominant:  Sugar maple, E. hemlock
Associate:  Red maple, basswood, white
ash. yellow birch
Minor: Ironwood

SUCCESSIONAL OVERSTORY

See successional diagrani as well as detail
below.

Succession Alter Original Logging

1. Logged Climax Stands: Seed origin sugar
maple, red oak with limited numbers of
associates. Heavy logging on this type
may raise the water table setting this
type back to a lowland brush/sedge
overstory.

2. Logged Successional Stands: Seed &
sprout sugar maple - red maple with
associates very limited. Or aspen if that
was type cut.

3. Logged and Burmed: Mixed aspen and
red/sugar maple. Balsam lir and white/
black spruce will often be present under
an aspen overslory.

Table of common and iniportant species in order of decreasing constancy with expected coverage
range {**primary indicator. "additienal indicator, A phase indicator, + common associate):

Constancy Species

Average Coverage When Present
<5% 5-15 15-25 >25%

>75% Sedges

Wild sarsaparilla
Wild lity-ol-the-valley
Lady lern

Shinulose shield fern

American ly honeysuckle

Large leaved aster
Twisted stalk
Dewberry
Bedstraw
Yellow beadlily
Partridge berry
Yellow, canada, or
downy violet
Sweet cicely
Bracken fern
Horsetails

+

+ 4+ =+

T4+ 4+

+
=

A

SOILS

The Tsuga-Acer-Mitchella habitat type is found only on clay loam to clay texture soils. The land
form is clay loam till {nioraine) or a lacustrine clay deposit.

Phases:

The Equisetum Phase occurs in the wetter soils of the Tsuga-Acer-Mitchella type.



SILVICULTURE

GENERAL SILVICULTURE INFORMATION FOR
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Site Mean Annual Growih? Rotation Yield a1 Roation®
Successienal Index Pulp Saw Age Pulp Saw  Successional
Stage (50 yrs) {Cu. F1) {Bd./F1.) Pulp Saw (CCF) (MBF) Stahility
Aspen {68-68)' {35-60) -~ 50 118-31) - Low
Reil Maple (44-53) {20-35) ? . 110 . ? High
Sugar Maple  {45-53) {20-35) ? 3 110 ? High
(Uneven-aged)? - ? 20 (1.7-23)
' Daa in parenmhesis are based on preliminary or skeichy information.
* Data given assumes uneven-aged imanag using the selection system.

* Volume data is per acre. Anural growth is pes acre per year.

SUGGESTED SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE

Species Harvest Site Preparation Regeneration _ Thinnings
Aspen Clearcut Leave miximum 50 trees Sucker None
Parent stand or 1011?/ac. Preferahly

must have 50 remove all trees.
trees or 200t*/ac.

Maple “Selection: cut nn Locale skid roads around areas of advancell  Poor iuality irees down to

a 20 year culting regeneration anl throngh areas el inade
cycle removing = 1juate regeneralion to disturb the sile

2 MBF/ac. and

leaving 70-80

ft2/ac

9” dhh shonld he removed
with 1he sawtimlier while
keeping within the hasal
area guidelines.

* Silviculture operations are not adequately known, therelore, the suggested gnide is an estimated based on

extrapolated knowledge.

Second Printing, 1983
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TSUGA-THUJA-LONICERA HABITAT TYPE
(TTL)
SUCCESSIONAL OVERSTORY

See successional diagram as well as detail
below.

Succession After Original Logging

IDENTIFICATION
From key: Habitat must be on clay texture
soil with good surface drainage. American fly
honeysuckle > the sum of partridge berry
and wild sarsaparilla. And palmate-leaf
sweet coltsfoot and black snakeroot absent.

Additional Habitat Characteristics:

1. An important step in identifying this type
is the determination that the soil is clay in
texture.

2. This type is the driest of the three clay
habitat types. The Tsuga-Thuja-Petasites
type is moderately wetter with the Frax-
inus-Eupatorium type showing excessive
soil moisture.

. American {ly honeysuckle will usually
have a coverage greater than 5% on this
type.

CLIMAX OVERSTORY

Dominant:  Eastern hemlock, northern

w

white cedar
Associate: Aed maple. sugar maple
Minor: Balsam fir. white pine
UNOERSTORY SPECIES

1.

Logged Climax Stands: Seed origin sugar
and red maple with considerable amounts
of white pine if seed source is available.
Scattered hemlock and cedar will be
common.

. Logged Successional Stands: Seed origin

sugar maple and red maple with scat-
tered white pine, hemlock and/or cedar.
White pine may dominate if seed source
is availahle.

. Logged and Burned: Aspen, white birch

and/or white pine with some red and
sugar maple, or spruce-fir with mixed
aspen, birch, and red maple. Tag alder
can occur as an upland brush species on
this type.

Table of common and important species in order of decseasing constancy with expected coverage
range {*“primary indicator, “additional indicator, +cormmon associate):

Constancy Species

Average Coverage When Prosent
<&% 5-165 15.25 >25%

>15% Grasses
Sedges
American fly honeysuckle
Wild lily-of-the-valley
Large leaved aster
Spinulose shield fern
St. Johns wort
Yellow beadlily
Choke cherry
Yellow, canada, or
downy violet
Bracken fern
75-50% Lady fern
Buttercups
Beaked hazelnut
Twisted stalk

+

+ 4+ + 4+

*
+

SOILS

This type is limited almost exctusively to lacustrine clay soils with good surface drainage.
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SILVICULTURE
GENERAL SILVICULTURE INFORMATION FOR
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Site Mean Annual Growih®  Rotation Yield st Rotation®
Successional Index Pulp Saw or cycle Pulp Saw  Successional

Stage {50 yrs) (Cu. F1)  (Bd./Ft) Age (CCF) (MBF) Stahility
Aspen (70-80)" {135-B(1) . 45 (30-3B) - Low
White Birch (70-79) ? - 7 ? - Low
White Spruce (60-65) ? . ? 7 - Moderate
Balsam Fir (50-551 ? - 1 7 - Mod. High
Sugar Maple (45-50) {15:30} ? 120 - ? High
tUneven-aged}? - ? 20 - ?

Daia given in parenthesis are based on preliminacy or sketchy information.
2 Data given assumes uneven-aged manayement using the selectien sysiem
3 Growth data is per acre per year, Yield datais per acre.

SUGGESTEQ SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE

Sy Harvest Site Preparation Reg i Thinning:

Aspen Clearcul Leave maximum 50 irees Sucker If sawtimber possible thin
Parent stand or 1011/ac. Prelerably when stands exceed 120
Musst have 50 remave all trees. f1/ac. Leave 6010 70
trees or 2011%/ac f?/ac., remaving as much

sprout maple and inferior
cloues as possible.

W. Spruce Clearcut Remove any hardwood over- Plant 800-800 ?
slory. Spray herbicide 10 trees/ac,
coutrol grass (this is
manditory) and biush.

Balsam Fir “Sheltervzood ? Natural ?

S. Maple *Setection: cul Lucate skid roads around areas ol advanced  Paar quality trees down 10
on a 20 year cni- regeneration and through areas of inade- 9" dih should be removed
ting tycle remov- quate regenteration 1o disturh the site. with the sawtimber while
ing = 1.8 MBF/ keeping with the hasal
ac. and leaving area guidelines.

70-80I12

* Silviculture operations are not adequately known, therefore, the suggested guide is an estimale based on
extrapolated knowledge.

Second Printing, 1983
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TSUGA-THUJA-PETASITES HABITAT TYPE
(TTP)
SUCCESSIONAL OVERSTORY

See successional diagram as well as detail
below.

Succession After Original Logging

IDENTIFICATION
From key: Habitat on clay texture soil which
may have localized impeded drainage. And
palmate-leaved sweet coltsfoot and/or black
snakeroot present.

Additional Habitat Characteristics:

1. Animportant step in identifying this type
is determining that the soil is clay in
texture,

2. This type is wetter than the Tsuga-Thuja-
Lonicera type and drier than the Fraxinus-
Eupatorium type.

3. Large-leaved aster or wild sarsaparilla
are often very abundant on this type and
may cover the palmate-leaved sweet
coltsfoot.

CLIMAX OVERSTORY
Dominant:  Eastern hemlock, northem

white cedar
Associate: Balsam fir, red maple
Minor: Sugar maple

UNDERSTORY SPECIES

1

Logged Climax Stanrls: Poor stocking
seed origin red/sugar maple with balsam
fir. Heavy loiging on this type may raise
the water table setting this type back 1o a
lowland/upland brush overstory.

. Logged Successional Stands: Seed and

sprout red/sugar maple or aspen/birch
with some scattered balsam fir.

. Logged and Burned: Mixed aspen/birch

or balsam poplar depending on previous
overstoly. Balsam lir will often be present
under the aspen/birch/poplar.

Table of common and important species in order of decreasing constancy with expected coverage
range (" *primary indicator, “additional indicatos, +common associate}:

Constancy Species

Average Coverage When Present
<5% 5-15 15-26 >25%

>75% Grasses/sedqes
Dewberry
Large-leaved aster
Barren strawberry
Bunchberry
Horsetails
Palmate-leaved sweet

coltsfoot

Wild sarsaparilla
Bracken fern

50-75% Spinulose shield fern
Wild lily-of-the-valley
Beaked hazelnut
American fly honeysuckle
Tag alder

<50% Black snakeroot
Tall rattlesnake root

SOILS

This type is limited almost exclusively to lacustrine clay soils with moderate surface drainage.
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SILVICULTURE

GENERAL SILVICULTURE INFORMATION FOR
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Pulpweoed
Mean Annual Yield at
Successional Site Index Growth Rotation  Rotation Successional
Stage (50 Yrs.) (Cu./F1.) Age {CCF}) Stability

Aspen {48-60) ? 50 ? Low

White Spruce {44-54) ? 50 ? Mod. High
Balsam Fir (42-49) ? 50 ? High

White Pine {(45-53) 7 7 ? Mod. High
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FRAXINUS-EUPATORIUM HABITAT TYPE

IDENTIFICATION
From key: Habitat on clay texture soil with
impeded drainage. And spotted joy-pye
weed, boneset, and/or water hemlock
comiion.

Additional Habitat Characteristics:

1. An important step in identifying this
type is the deterination that the soil is
clay in texture.

2. Thistypeis the wetlest of the three clay
types.

3. This type usually occurs as broad low
areas or drainways within the Tsuga-
Thuja-Lonicera and Petasites types.

4. Tagalder is often present with coverage
over 20% on this type.

UNOERSTORY SPECIES

CLIMAX OVERSTORY
Dominant:  Black ash, american elm
Associate: Red maple
Minor: Balsam fir, white ash
SUCCESSIONAL OVERSTORY

See successional diagram as well as detail
below.

Succession Alter Original Logging

1. logged Climax Stands: Poor stocking
seed origin black ash and american elm.

2. Logged Successional Stands: Tagalder
or aspen/balsam poplar,

3. Logged and Burned: Unknown.

Table of common and important species in order of decreasing constancy with expected
coverage range (* “primary indicator, *additional indicator, +common associate):

Constancy Species

Average Coverage When Present
<56% 5-15 15-26 >25%

>75% Mints

Tag Alder

Sedges

Dewberry

Wild Strawberry
Spinutose shield fern
Large leaved aster
Barren Strawberry
Jewelweed

Spotted joe-pye weed
Horsetails

Tall Rattlesnake root
Waler Hemlock
Boneset

75-50%

+

SOILS

This type is limited almost exclusively to lacustrine clay soils with impeded surlace drainage.
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TSUGA-MAIANTHEMUM COPTIS HABITAT TYPE
(TMC)

IDENTIFICATION
From key: Habitat type miust have evidence of
impeded drainage. The sum of goldthread, wood
sareet, and bunchberry al feast anehal! the sum
of sphagnum moss, horsetails, cinnamon lern,
marsh marigold, naked miterwort. and twinflower

Additignal Habitat Characteristics:

1

2

This habitat aften occurs as low-lying areas
within maay of the other types.

This type is one of the driest ofthe Grouplll,
non-clay habitats and may occur on slight
slopes which show evidence of impeded
drainage.

. A pit and mound mini-topography is conimon

on this type. The leaves malted down in the
pits normally show evidence of surlace water.

Phases:

1

2.

The Vaccinium Phase is identifiell by fhe
commonness of blueberries in the hahitat,

the Dryopteris Phase is ilentified hy spinu-
lose shield fern > wild lily-of-the-valley: long
keech fern, oak fern and/or hairy solomon’s
seal common. This phase nsnally occurs
within the Acer-Tsuga-Dryopteris habitat type.

UNDERSTORY SPECIES
Table of common and important species in order ¢f decreasing constancy with expected coverage range
{*“primary indicator, "additional indicator, A phase indicator, + common associate):

CLIMAX OVERSTORY

Oominant:  Eastern hemlock, red maple
Associate:  Sugar maple, yellow birch
Minor Balsam Fir, white spruce.

northern white cedar

SUCCESSIONAL OVERSTORY
See successional diagram aswell as detail below.

Succession After Original Logging

1

Logged Climax Stands: Balsam fir/white or
black spruce with moderate amounts of yel-
low biich/red maple, and low amounts of
northern white cedar and /or eastern hemlock.
Scattered vwhite of black ash.

Logged successional Stand: Balsam lir/white
or black shruce with moderate amounts of
yellow birch anil some red maple. Scattered
eastern hemlock. northern white cedar and
white or hlack ash.

Logged and Burned: Aspen/birch/balsam
poplar overstory with balsam fir/white or
black syiruce understory. Scattered yellow
birch/rell maple sprouts. ash, and eastern
hemlack. Overstory will often be broken (dis-
continuous) with a dense understery of var-
ious grasses, sedges, and herbaceous
material.

Canstancy Species

Average Coverage When Present

<5%

5.15 15.25

>75% Wild lily-o!-the-valley
Goldthread

Yellow beadlily
Bunchbenry
Starflawsel

Sedges

Spinulose shield fern
Bracken lern

Wild sarsaparilla
Twisted stalk

Canada blueherry
Shining clubmoss
American fly honeysuckle
Wintergreen

Wood sorrel

Long heech fern

Oak fern

Hairy solomon’s seal”

75-50%

>50%

BB 44+

>25%

SOILS

This type occurs on soils of various textures with impeded soil drainage. Soits may he mineral or shallow™™

{<6"} organic over mineral. This type can occur within any landiorm.

Phases:

1. The Vaccinium Phase occurs primarily on lacnstrine sands. usually within the Ouercus-Acer-Epigaea,

Acer-Quercus-Vaccinium or Tsuga-Maianthemum-Vaccinum hahitat types.

2. The Dryopteris Phase usually occurs onfoamy sails where the Acer-Tsuga-Oryopteris habitat type occurs
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SILVICULTURE

GENERAL SILVICULTURE INFORMATION FOR

PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Site Mean Annual Grawth? Rotation Yield at Rotation

Successional tndex Pulp Saw Age Pulp Saw  Successional

Stage {50 yrs) ICu. Ft}  [Bd./Ft) Pulp Saw {CCF) {MBF) Stability
Aspen (57-76)" ? - 50 ? ? Very Low
White spruce  (55-65) ? 7 50-60 ? ? ? Moderate
Balsam Fir (42-60) ? ? ? 1 Meil. High
Black Spruce  (45-56) ? 50-60 7 Mod. High
Tamarack (56-64) (30-45} . 50-60 . (15-27} - Low
Yellow Birch ? ? ? ? ? ? 7 High
White Ash (50-54) ? ? i ? % ? Low
Basswood (47-54) ? ? ? ? ? ? Merl.
Red Maple (46-55) ? ? ? ? ? ? High
Sugar Maple  45-57 ? ? ? ? 14 ? Very High

' Data given in parenthesis are hased on preliminary or sketchy information.
* Volume data is per acre. Growth is per acre/yr.
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TSUGA-THUJA-SPHAGNUM HABITAT TYPE
(TTS)

IDENTIFICATION
Fromkey: More than twice as much sphag-
num moss and horsetails than the sum of
goldthread, bunchberry, and wood sorrel.
And the sum of goldthread, bunchberry,
and wood sorrel > the sum of naked
miterwort, twinflower, and fringed polygala.

Additional Habitat Characteristics:

1. This type occurs only on areas with
excessive soil moisture.

2. The sphagnum moss usually forms a
nearly complete mat on the type.

3. This type may occur within any of the
Group | or Il types as a low area and is
often limited in size.

CLIMAX OVERSTORY

Dominant: Eastern hemlock, northern
white cedar

Associate:  Balsam fir, black spruce

Minor: Red maple

UNOERSTORY SPECIES

SUCCESSIONAL OVERSTORY
See successional diagram as well as detail
below.

Succession After Original Logging

1. Logged Climax Stands: Heavy logging
usually reduces this type to a lowland
brush - sphagnum moss cover.

2. Logged Successional Stands: Balsam
fir, black spruce and/or tamarack if
conditions permit.

3. Logged and Burned: White birch, jack
pine, cedar, black spruce, and/or
tamarack.

Table of common and important species in order of decreasing constancy with expected
coverage range (**primary indicator, "additional indicator, +common associate):

Constancy Species

Average Coverage When Present
<58% 5-15 15-26 >26%

Gotdthread
Bunchberry

Wild lily-of-the-valley
Starfiower
Sphagnum moss
Sedges

Blueherries

Wooti sorrel
Creeping snowberry
Dewherry

Tag alder

Spinulose shield fern
Yellow beadlily
Horsetails

>75%

75-50%

<50%

+

-

SOILS

This type occurs on soils with excessive soil moisture. Usually the soil is organic {=6") over

mineral, but the sphagnum may rarely occur directly on mineral soil. This type can occur within

any landform.
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SILVICULTURE

GENERAL SILVICULTURE INFORMATION FOR
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Pulpwood
Mean Annual Yield at
Successional Site Index Growth Rotation  Rotation Successional
Stage {50 Yrs.) {Cu./Ft.) Age {CCF)? Stability

Jack Pine {(51-591" ? 60-70 ? Very Low
Tamarack (50-551 (20-301 60-70 ? Very Low
Black Spruce (39-47) ? 60-70 ? Moderate
Balsam Fir {55-66) ? ? ? Moderate
Cedar 25-30 ? 2 ? High

! Data given in parenthesis are based on preliminary or sketchy information.
? Growth data is per acre per year. Yield data is per acre.
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FRAXINUS-MENTHA-CAREX HABITAT TYPE
(FMC)

IDENTIFICATICN
From key: Habitat must have evidence of
impeded drainage. The sum of sedge and
mints > the sum af all understory species
present.

Additional Habitat Characteristics:
1. This habitat type occurs as low areas
within Group Il or lll habitat types.
2. Sedges and mints dominate this type
with tag alder often occurring in cover-
age over 50%.

Phases:
1. The Carex Phase is limited to active
floodplains where trees do not often
qrow.

UNDERSTORY SPECIES

CLIMAX OVERSTORY
Dominant:  Black ash, american elm
Associate: Red Maple
Minor: Balsam fir

SUCCESSIDNAL OVERSTORY
See successional diagram as wetl as detail
below.

Succession After Original Logging

1. Logged Climax Stands: Heavy logging
on this type usuvally reduced the cover to
lowland brush/swamp. Other unknown.

Table of common and important species in order of decreasing constancy with expected
coverage range {"“primary indicator, “additional indicator, A phase indicator, +common

associate):

Constancy Species

Average Coverage When Present
<56% 5-16 15-25 >25%

>75% Sedges

Mints

Tag Alder
Sensitive fern
Dewberry
Jewelweed
Tufted loosestrife
Bedstraw
Lady Fern
Grasses
Raspberry
Flowering fern

75-50%

A

we

+

+ + + +

SOILS

This type occurs on soils with excessive soil moisture of various textures.

Phases: The Cavex Phase occurs on organic over mineral soils deposited in active lloodplains.
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TSUGA-THUJA-MITELLA HABITAT TYPE
(TTM)

IDENTIFICATION

Fromkey:More than twice as much sphag-
num moss, horselails, naked miterword,
and twinflower than goldthread, hunch-
berry, and wood sorrel. And the suin of
naked miterwort, and twinflower > the
sum of cinnamon fern, marsh marigold,
leatherleal, bog rosemary, and pale laurel.
While at the same time the sum of naked
miterwort and twinflower > the sum of
goldthread, bunchberry and wood sorrel.

Additional Habitat Characteristics:

1. This type occurs only on areas with
excessive soil moisture. However, if the
sland being examined is heavily stock-
ed, evidence of soil moisture may not be
ohvious.

2. Many of the heavily stocked cetlar
stands in the tastern U.P. are this type.

UNOERSTCRY SPECIES

3. Sphagnum moss is replaced by other
mosses under heavy cedar stocking, but
naked miterwort. twinflower, and fringed
polygala will still he present.

CLIMAX OVERSTORY
Dominant: Northern While cedar,
eastern hemlock
Associate: Balsam fir
Minor: Red Maple

SUCCESSIONAL OVERSTORY
See successional diagram as well as detait
below.

Succession After Original Logging

1. Logged Climax Stamis: Heavy logging
on this type usually reduced the cover to
lowland brush/swamp.

Other unknown.

Table of common and important species in order of decreasing constancy with expected
coverage range (*"primary indicator, ‘additional indicator. +conmsmon associate):

Average Coverage When Present

Constancy Species <5% 5-15 15-25 >25%
>75% General mosses N
Sedges +
Wild lily-of-the-valley %
Starflower +
Naked miterwort
Twinllower ¥
75-50% Bedstraw +
Dewberry +
Rattlesnake fern +
Bunchberry ek
Sphagnum
Pyrola i
American fly honeysuckle +
Fringed polygata "
<50% Goldthread &
SOILS

This type occurs on soils with excessive moisture. A heavy sawtimber overstory can keep the
waler tahle low hut cutting that overstory olten causes the watertable torise making the site
wetter. Soils are generally heavy in texture and may be shallow to bedrack. But this type also
occurs on wet sands. This type can occur on many landlorrns.
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FRAXINUS-IMPATIENS HABITAT TYPE

(FI
IDENTIFICATION CLIMAX OVERSTORY
From key: Habitattype must have evidence Dominant: White ash, red maple -_—
of impeded drainage. Jewelweed and Dwarf Associate: Sugar rnaple, black ash
Enchanter’s nightshacle common with sphag- Minor: Balsam Fir
num moss < 25% coverage. SUCCESSIONAL OVERSTORY
Additional Habitat Characteristics: See successional diagram as well as detail
: . . below.
1. This type usually occurs as mineral soil ) o ) -
in upland drainways within Group Il hab- Succession After Original Logging
itat types. 1. Logged Climax Stands: Poor stocking
seed origin white ash and red maple
Phases: easily set back 10 lowland hrush/sedge.
1. The Cattha Phase occurs within the 2. Logged Successional Stands: Aspen/
Fraxinus-lmpatiens type where there is balsam poplar or ash/maple depending
flowing water and marsh marigold is on type cut. A,
common. 3. Logged and Burned: Unknowa.
UNDERSTORY SPECIES
Table of common and important species in order of decreasing constancy with expected
coverage range (**primary indicatos, **additional indicator, A phase indicator, + common
associate):
Average Coverage When Present
Constancy Species <8% 5-15 15-26 >26%
>15% Jewelweed E5
Spinulose shield fern +
Lady fern %
Efderberry +
Sedges +
Grasses +
Enchanter’s nightshade L -~
Mints i
Dewberry +
75-50% Jack-in-the-pulpit +
Gooseherries %
Wild lily-of-the-valley +
Raspberry + -~
<50% Marsh marigold A
Nettles t
SOILS

This type occurs on loam to clay texture soils with excessive soil moisture. The landlorm is
usually morainic with this type present in the upland drainways occurring within that landform. %%
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SILVICULTURE
GENERAL SILVICULTURE INFORMATION FOR
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE

Pulpwood
Mean Annual Yield at
Successional Sita hindax Growth Rotation  Rotati Successional
Stage {50 Yrs.} {Cu./F1.) Age (CCF)? Stability

Aspen (58-74) ? 50 ? Very Low
Black Ash ? ? 1 ? High

Yellow Birch (48-60) ? ? 7 High

Red Maple {51-57) ? ? ? High
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PICEA-OSMUNDA HABITAT TYPE

(PO)

IDENTIFICATION
From key: Habitat must have evidence of
impeded drainage. More than twice the
coverage of the sum of sphagnuim moss,
cinnamon fern and marsh marigold as the
sum of goldthread, bunchberry, iiml wood
sorrel. And cinnamon lern > the sum ol
lealherleaf, bog rosemary, and pale laurel.

Additional Habitat Characteristics:

1. This type is a moderately productive
hogland with cinnamon fern occurring in
the understory.

2. This type is often small in acreage and
occurs within other types or as a transi-
tion to the Picea-Chamadaphne-Sphat-
num type.

UNDERSYORY SPECIES

CLIMAX OVERSTORY

Dominant:

Associate:
Minor:

Black spruce, northern
white cedar

Eastern hemlock
While pine

SUCCESSIONAL OVERSTORY
See successional diagram as well as detail
below.

Succession After Original Logging
Logged Climax Stands: Seed origin
black spruce/lowland hbrush.

1.

. Logged Successtonal Stands: Poplar/

birch/red maple depending on seed
source and cover cut,

. Logged and Burned: Unknown.

Table of common and important species in order of ifecreasing constancy with expected
coverage range {" “priinary indicator, "additional indicator, +common associate):

Constancy Species

Average Coverage When Present

>75% Cinnamon fern
Sphagnum moss
Sedges
Starflower
Creeping snowherry
Goldihread
Bunchberry
Yellow beadlily
Gooseberries
75-50% Blueherries
Wild raisin
Spinulose shield fern
Marsh marigold

<5% 5-15 15-256 >25%

PO N N TV

ol

SOILS
This type occurs on organic (>6" depth) soils,
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PICEA-CHAMADAPHNE-SPHAGNUM HABITAT TYPE

IDENTIFICATION

From key: Vegetation dominated by sphag-
num moss; leatherleaf, bogrosemary, and/
or pate laurel well represented.

Additional Habitat Characteristics:
1. This type is the typical non-productive
acid bog and may be very open.

CLIMAX DVERSTORY

Dominant: Black spruce

Associate: Tamarack

Minor: Northern white cedar

UNDERSTORY SPECIES

(PCS)

SUCCESSIONAL OVERSTORY

See successional diagram as well as detail
below.

Succession After Original Logging

1.

Logged Climax Stands: Seed origin black
spruce/tamarack.

. Logged Successional Stands: Unknown.

Cutting is usually light due to low stock-
ing present on this type.

. Logged and Burned: Unknown.

Table of common and important species in order of decreasing constancy with expected
coverage range (*“primary indicator, “additional indicator, +common assaciate):

Constancy Species

Average Coverage When Present

<5%

5-15

15-25

>25%

>75% Sphagnum moss
Labrador tea
Leatherleat

Sedges

Canada blueberry

Creeping snowberry
75-50% Cranberry

Bog rosemary

Pale laurel

Gold thread

Three leaved solomon's seal

Pitcher plant
<50% Wild lris

Sundew

.+

-

SOILS

This type occurs on deep organic soils.
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SCIENTIFIC NAMES OF SPECIES USEO IN
HABITAT TYPE DESCRIPTIONS

TREES
American Beech ............. Fagus grandifolia
American Elm .. ............. Ulmus americana
BB . e a1 G Pojulus grandidentata/tremulcides
Balsam Fir ................. Abies balsamea
Balsam Poplar. .. ............ Pojiulus balsamifera
Basswo0d ... s suesn s Tilia Americana
Black Ash .. ....... ... ... ... Fraxinus nigra
Black"Srfuces . i e ssvansi Picea mariana
Eastern Hemlock . ............ Tsuga canadensis
Ironwood . & ivvss s v ie sus e Ostrya virginiana
Jack Pine ......... ... .. ... Pinus banksiana
Northern Red Dak . ........... Quercus rubra
Northern White Cedar ......... Thuja occidentalis
Red Maple ......covvuvnanns Acer rubrum
Red Pine - s s s s Pinus resinosa
Sugar Maple ................ Acer saccharum
Tamarack s cemamss s s orees Larix laricina
White Ash, ................. Fraxinus americana
UL LT CH | —— Betula papyrifera
White Pile . ic.cc0 avess amne. Pinus strobus
White Spruce ....ovvvienen.. Picea glauca
Yellow Birch . ... ..ooiciains Betula alleghaniensis
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SCIENTIFIC NAMES OF SPECIES USED IN
HABITAT TYPE DESCRIPTIONS

4
FERNS, GROUNDFLORA, AND SHRUBS

COMMON NAME SCIENTIFIC NAME REF.
Barren Strawberry . ... .. ......... Waldsteinia fragarioides . . ......... 1-177
Beaked Hazelnut ................ COryilus' cOrnULd s wiiie siave e i e 5 2-89
Bedstraw ..................ann Galiumspp. . ...vvvvr e 1-357
Bellwort, Large Flowered .......... Uvularia grandiflora ... ........... 1-43
Bellwort, Sessile .. .............. Uvularia sessilifolia . ............. 1-45
Bloodroot .. . st e o Sanguinaria canadensis ........... 1-147
Blue Cladonia .................. Cladonia Mitus . . s i s wamsas 4-145
Blue Cohosh ................... Caulophyllum thalictroides . ........ 1-45
Blueberries . ... ............. ... Vaccinium spp. . .. .. oviieiian . 2
Blueberry, Canada . .............. Vaccinium myrtilloides . ........... 2-266
Blueberry, Late Low . .........,... Vaccinium vacillans .............. 2-268
Blueberry, Low Sweet ............ Vaccinium angustifolium . .. ........ 2-366
BONBSEY oeronstine g sdwidtive s 1os Eupatorium perfoliatum. .., ........ 1-379
Bunchberry . . . owwasssisiime s oo Cornus canadensis . .............. 1-269
BULLBRCUD ...p. - o cgiimimscsmacaiage o ope Ranunculis spp. .......c.oviin.. 1-121
Cherry, Choke .................. Prunus virginiana ... ............. 2-180
Cherry, Pin . .............. ... Prunus pensylvanica ... ... ....ouus
Cherry, Sand .. ................. Prunus pumila . ........ccoenunnn 2-181
CowWheat ..............ovnt. Melampyrum lineare .. ............ 1-349
Cranberry .............. ..., Vaccinium macrocarpon .. ......... 2-275
Creeping Snowberry. .. ........... Gaultheria hispida ............... 1-281
Dewberry ....... ... .o, Rubus flagellaris ................ 6-330
Dwarf Enchanter’s Nightshade . .. ... Circaea alpin@ - ................. 1-245
Elderberry. Red 5. oat -0z ek e Samhbucus pubens ......... ... 2-311
Fern, BTacken . ...uswsisis iage. Pteridum aguilinum .............. 3-220
Fern, Cinnamon .. ............... Osmunda cinnamormea ............ 3-139
Fern, Flowering .. ... ...ovvvunnnn Osmunda regalis ................ 3-135
Eern, Ladyigesmm ssimis 3 Yomr 3en Athyrium Felix-femina............. 3-191
Fern, Long Beech. . .............. Dryopteris phegopterts ............ 3-165
Fern, Maiden Hair ............... Adiantum pedatum ............... 3-219
Eern! 03k *edaas ™ - Bk ase Dryopteris disjuncta . ............. 3-161
Fern, Ostrich .. ................. Pteretis Pensylvanica ............. 3-152
fern, Rattlesnake ............... Botrychium virginiana .. ........... 3-129
Fern; SEnSHIVE. uianssasa s sistils wisttine Onoclea sensibilis ............... 3-155
Fern, Spinulose Shield ............ Dryopteris spinulosa « ... ...ovennn. 3-167
Goldthread . i ssmasmma. o« o Coptis groenlandica .............. 1-139
BO0SEDEIYL. weipisne shusasmis swakainis orefile Ribes'spfl. ............cxwveviss 6-306
Ground Ping, sisse siemnssmssinmens onens » Lycopodium spp... .. vvver i ininnn 8
Hairgrass .........oiviininnnn Oeschampsia flexulosa ............ 5-171
Honeysuckle, American Fly......... Lonicera canadensis ... ........... 2-287
Honeysuckle, Hairy .............. Lonicera hirsuta . .........0ouun.. 2-291
Hoesetail o g s - e - Equisetum spp.. . ... oot 3-69
Jack-in-the-pulpit . .............. Arisaemea atrorubens. . ........... 1-33
Jewelweed . ................... Impatiens capensis . . .. ........... 1-233
Juneberry . ... Amelanchier spp. .. .............. 2-124
Labrador Tea . .....covvvvuennnn. Ledum groenlandicum . . .. ......... 2-249
Larged Leaved Aster ............. Aster macrophyllus . .. ............ 1-394
Leatherwood . ......covvivunnnne. Dirca Palustris . ................. 2-229
Marsh Marigold . . .. ...ovvuninn., Caltha palustris .. ............... 1-139
NetlleS rerrromsn. It - o Urtisa {SPpas ¥ 0. Swsiones oionsimnss 6-438
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FERNS, GRDUNDFLDRA. AND SHRUBS (Cont.)

COMINMION NAME SCIENTIFIC NAME REF.
Partrivge Berry ....... ...l Mitchella repens . ............... 1-369
PitaherPlant . s v sammwmmsmsms - Sarrecenia purpurea .. ............ 1-163

Pyrola . oo Pyrolasip ... 1-273 .
Rasphefry' - = sxams sianssip i ve 1 RubUSYSPR:c e e vimen wia s oa 2-151
Rattlesnike Root, Tafl .. .. ........ Prenantlies altissima .. ........... 1-441
Rattlesnake Root, White .......... Prenanthesalha . ................ 1-441

Reindeer Moss ................. Cladoniarangiferina . .........,... 4-143

Shining Clubmoss ............... Lycopodium lucidulum . , ... ........ 3-95

Solomon’s Seal, False ............ Smilacina racemosa .. ............ 1-49

Solomon’s Seal, Hairsy . ........... Polygonatum pubescens ........... 1-563 -
Solomon's Seal, Three Leaved ... ... Smilacina trifolia .. .............. 1-52

St John's Wort o g owset o i Hypericum gerforatum ,........... 1-226
Starflowwer. . ........ ... oL Trientalis borealis. . .............. 1-287

SUNdewW ..o DEOSEIALSPR:, sicesmsinnsen wsris b 1-164

Sweet Cicely .. ..........oouu... Osmorhiza claytoni . .............. 1-2583

Sweetfern. . ................... Comptonia peregrina .. ........... 2-85

Tag Alder .. .......vniuiunnn Alusrugosa ... 2-91 A_—
Trailing Arbsitus . . oo 0]t T A L T —— 1-279

Trefoil, Pointed Leaved Tick .. ...... Desmodium glutinostm . .., .. ...... 6-102

TR s siamvaaness s Fisie ol Tolliom 0 amsss aians Siaaaes 1.55

Tuftell Loosestrife . .............. Lysimachia thyrsiflora .. ........... 1-285
Twinflower . ... Linnaea DarRali Sl s wwams wewamsis 1-361

Twisted Stalk . ................. Streptopus roseus ............... 1-563

Violet, American Dog . ............ Violal CORBPENSdl e st siasnsin-as 1-236

Violet, Canadian White ,.......... Viola canadensis ................ 1-233

Violet. Downy Yellow . . ........... ViDlal AIIDESCENS «aciz wraeswinvrnrzes 1-233

Violet, Smog:n Yellow . ........... Viola pensylvanica ............... 1-235

Wild IS o swvsssuenaen weas . IriS\MBTSIGOMOF 5o s Ssves i fa s 1-62

Wild) LeeR: . sissimmiv. s smsarms » Allium tricoccum . ............... 1-45

Wildl Lily-of-the-Valley . ........... Maianthemum canadense . ......... 1-52

Wild Baigint « . ssimim maaim e » Viburnuin cassinoides . .. .......... 6-302

Wiltl Sarsaparilla. ............... Aralia nudicaulis ................ 1-2417

Ty S — SalOGEPPacs er wmoisen svamars sree o W 2-63
Wintergreen . . ......vveii.. Gaultheria procumbens . ........... 1-281

Wood Arenione. ... ............. Anemone quinguefolia ............ 1-135 A=
Wood Betony ............. ... Pedicularis canadensis .. .......... 1-349

Wood SOMB] wviassimmvmiars o one e Oxalismontana ................. 1-213

Yellow Beadlily ................. Clintonia borealis ................ 1-48

This list prepared and revised by J. Ferris - March 1983.

Billington, Cecil. 1852. Ferns of Michigan. First Edition. Cranbrook Institute of Scu:nmz' ~
Bloomfield Hills, Michigan. 240 pages (Book No. 3)!

Billington, Cecil. 1968. Shrubs of Michigan. Second Edition. Cranbrook Institute of Science;
Bloomfield Hills, Michigan. 339 pages. {Book No. 2).

Hale, Mason E. 1969. The Lichens, First Edition. William C. Brown Company, Publishers;
Dubuque, lowa. 226 pages. (Book No. 4) e

Newcomb, Lawrence. 1977. Newcomb's Wildflowers Guide. First Edition. Litife, Brown and
Company; Boston, Massachusetts. 490 pages. (Bosk No. 6).

Smith, Helen V. 1966. Michigan Wildflowers. Second Edition. Cranbrouklnsmute of Science;
8loamfield Hills, Michigan. 468 pages. (Boak No. 1}.

Voss, Edward G. 1972. Michigan Flora. First Edition. Cranbrook Institute of Science;
Bloomfield Hills, Michigan. 488 pages. (Book Nr 5.
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