
"""" , 

FIEl&) GUIDE 
HABITAT CLASSIFICATION SYSTEM 

For , 

UPPER PENINSULA OF MICHIGAN 
AND NORTHEAST WISCONSIN 

Developed By 

COOPERATIVE RESEARCH ON FOREST SOltS 
Partially Funded By 

MCINTIRE-STENNIS ACT 
and 

CHAMPION INTERNATIONAL 

Principal Investigators 

Michael S. Coffman-Champion International 

Edward Alyanak-Research Forester 

John Kotar-Michlgan Technological University 

James E. Ferris-Champion International 

PubliShed By 

CROFS; School of Forestry and Wood Products 
Michigan Technological University 

Houghton, Michigan 49931 

mdhyslop
Text Box

mdhyslop
Text Box



ACKNOWLEDGMENTS 
Primary funding for the Initial research and 
development for the Habitat Classification 
System has been provided by CROFS and 
Mcintire-Stennis Forestry Research Act 
(Project No_ MICZ - 20058). Equally impor­

tant is the work-in-kind, or data made avail­
able trom related research studies being 
conducted by the U.S. Forest Service, 
Region-9; Ottawa National Forest; Nicolet 
National Forest; Hiawatha National Forest; 
Michigan Technological University; and 
Champion International Corporation. With­
out this interagency cooperation this field 
guide would not be possible. All line draw­
ings provided courtesy of Cranbrook In­
stitute ot Science. 

For additional copies, contact­

CROFS 
c(o Ford Forestry Center 
Michigan Technological University 
Route 2, Box 736 
L'Anse, Michigan 49946 

©1984, Michigan Technological University 
1980-First Printing 
1983-Second Printing 
1984-Third Printing 

Michigan Technological University Is an equal opportunity 

educational Institution/equal opportunity employer. 



INDEX 
SIC. I _ INTRODUCTION • .  

H,bilallYPI CD",.pt 
The IIlbnll !WI,. 
X". \",hc'101 Sj>.CI" • • . • • • . • • • .  

limlt.lIan. and Adn"tlgn D t  the S,stlm 

,., 
" 

. .. \-\ 

... \·1 
........ \·3 

Sec 2 _ CLASSifiCATION KEY 
Inmut!lOl'lI 101 lilmo the KI, 

lIlY to SInn G,Cltlp •• 
by to Hlb'1111JPu 

.......... 2·\ 

. . . .. .• . . .  2-2 

Soc 3 - INDICATOR SPECIES 
Indu tor Color PI.lOs 

... 2·J 
, . .  , . . •  2-6 

" . , . . • .  3-1 
,. , 

So, 4 _ SUCCESSIONAL PATHS • .  . ...................... 4·\ 
.. 4·\ 

Sec. 5 - SUMMARY INrORMAII0r;.... " .... 5-\ 
G.oundHoli D"I/lbu"0/1 (libl. 5 \) . . • •  , . • . .  5-1. 5·8 
s<re Indn Ibbl, 5.2) "'" ...... 5-2.5·11 
V.lum. GroWlh (Tabl. 5.]1 . . . . . . . . . . . . • . . . . . . . . . . . . .  5·l. 5·12 
H"OM Gr(IWlh R.lation"up.ll,guru 5,\ · 5 10). 5-5.5.13 

H.lght (1m Age (f'g' 5 I . 5 51.. . .. 5·13105·15 
P,nw., H,lght G'OI'Ilh (F,,.. 5_6·5 10), " " ,.5-16'.5.18 

Red P,nl Pllntl!>"n G,.wth Ifj�".n 5 11·5 111 . . ..... 5·5, 5·19 
Sil. lnd .. jFigu'.S I I I............... 5·19 
M,ln AMu" ln",m.n' IF,II"" 5 121 . . . . . . • . . . . . . .  5-19 

,., s.t. 6 - IIASHAT IlPE DESCRIPTIONS • .  

('pllnllUln ollnloll"nl1oOo G"tn 
DeliMioos lind . • .  , .  

................... 6·1 

H.billt T\'1II1 
P,nu"Ylc""",,,,·llnthlmps," IPYIl) 
P,nu'.YICU"","'·C .. u (PVCI . • . . • . .  , • • . .  

Du",cu.·A..,·£p,gllljDAEj .. 
Ac.,·Du""u,·y".in,um IADY.c),. 
h"CI·M."nlh.mum·Y"Uni"m lIMY). 
'""CI.MII"""'.,,,"m (1M). 
A..,·DueJlu,·Yibu,num IAOVih) .... 
A.fI·hugl-DtyOIIt.".jATDj • .  , . • .  , . 

Anr·Yio'.·O.ma,IIIIIIAYOj. 
Acer·D.m.,hi",CIUloph,llum lADe) 
hll\l.·A..,·M"chllll )TAMj 
hugl·Thu,l-lom<tJl Inll ... 
hug.·!hu,.·PemJttllnPj 

.. 6·3 

,.< 
..6-6 

.. ... 6·8 
..,6-10 

.. 6·12 
. .... 6-14 

.. 6·16 
6·18 
6·20 

. .. . ... . .  6·22 
... 6·14 

. ..... 6·26 
.... 6·28 

. ...... 6·30 
.6-32 

f .. "nul·(up.lo""m )HI. 
hugl·M.iltlthlmum·CopH.jlMC) . 
hug.·Thu,.·SpIIIO"um )ns) . • • .  , •• , .  . ......... 6·34 
fm,nul·M.nth"CIJI. IFMC) ..... . 

huC··'to>,··M,'"lIllnM)." . • .  , • .  

! .. "nul·'mp" iln.)") 
Pi .... D,mund·IPDI " .  

$(iUI'''' NI"'"ot Sp,,,n. 

.. .. 6·36 

. ... 6·38 

.... 6·�O 

. ... 6·42 
..6-46 



NOTES 



INTRODUCTION 

The Fieldguide of the Habitat Classifi­
cation System for the Upper Peni nsula 
of Michigan and Northeastern Wis­
consin has been developed by CROFS 
(Cooperative Research on Forest Soils) 
for any individual or organization in­
volved in 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 system for 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 
besed 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 1 stands in which the domi­
nants of corresponding lavers of veg­
etation are essentially the same, /t'o 
the extent that any differences in 
composition are due to chance dis­
semination or to a transitory historic 
factor rather than to a fundamental 
dissimilaritv in site potential), com­
prise one ASSOCIA TION or (Habi. 
tat Type I. It is recogni zed 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 norma lIy 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 indio 
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 l!.. 
I Climax refers to the stage in succes­
sion whereby the vegetative species 
are apparently self-regenerating in 
predictable patterns and have long 
been free of disturbance by fire, 
grazing, logging, etc. 



draws together different successional 
communities1 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 reo 
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 HABITA T 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 are usuallv abbreviated 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 nol appear in early suc· 
cessional stages. However. there will 

2 A successional community (seral 
siage) is comprised of stands which 
are not self.regenerating and which 
eventually give way to other com 
munities or stall8S. 
aFor further discussion on this con· 
leept refer to Plant Communities· A 
Textbook of Plant Synecology by 
Rexford Daubenmir� 1968, Harper 
& Row Publishers. 
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normally be several thai are found in 
aboullhe seme proportion. though in 
lower numbers, as they were found 
in the climax association. These 
species are referred to as KEY INOI· 
CA TOR 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 
s pecies u p o n  d isturbance. 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 composition of �he 
forest, have generally more restrict· 
ed ecological tolerance and are thus 
restricted in their ability to appear 
on other habitat types. I n 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 pastu res 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 a 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 
hal!itat 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. 

h 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 SECOND PRINTING OF THE FIELD 
GUIDE IS BASED ON VERY LIMITED 
DATA AND SHOULD BE USED WITH 
CAUTION. 

The descriptive information used in 
this field guide 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 _ ,I 
the use of the descriptive information 
is detailed in each section. Secondly. 
habitat types are being determined for 
previously established long term reo 
search study sites in the Upper Penin· 
sula so that results from these pro­
jects can be utilized in refining descrip· 
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 pnntlng. 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· 
piing 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. 
John Kotar. 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 soli 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 descri ption 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". 
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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. Your continued help is 
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 
t ypes 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 stili get to the appropriate 
habitat type. 

The key has been totally restructured 
since the first printing. 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 IS slill 
based on the relative 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 bracken fern. 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 at the time 
of seed availability. Consequently. 
some areas will not have all the indi­
cator species normally associated with 
a habitat type. 

Unless the disturbance is severe (such 
as numerous hot fires) the omiSSion of 
a species 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
cent of 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 
can be found on texture/ drainage class­
es other than the one given if 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 line sand can 
support the Acer-Tsuga-Dryopteris h.t. 
if there is a well developed fragipan 
within the soil. As additional soil/hab­
itat information becomes available. 
more specific information and correla­
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) 

Read 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 m2 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, II or III the habitat best fits and procede with that 
group key to identify series. � 

3) Within the appropriate series, kevto habitat type bV 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 bV logging, grazing, 
fire, or is a plantation, the habitat type can often best be determined from the 
nearest undisturbed stand occupying a similar site. 

6) 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 often common with water in 
depressions. Water table (may be perched) usually within one foot of the 
surface. 

Podzol(PodzolizedJ· A sandyor loamv sand soil having a leached A2(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). 

7) Remember, the key is NOTthe claSsification! Validate the determination made 
using the key by checking the written habitat type description. 
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KEY TO SERIES GROUP I 
I. Habitat affected by drought during the growing season, with no evidence 01 

impeded drainage. Soils usually sandy with minimal horizon development. 
Understory vegetation characterized by the presence 01 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-ol-the-valley 
and bracken lern . .. . . .. . . .. . . .. .. . .. . . PINUS SERIES (A) 

1 Habitat not as above . . . .. . ... . ... . . ... 2. 
2. Low sweet blueberry> the sum 01 wild 

sarsaparilla, wood betony, twisted stalk. 
yellow bead lily. false solomon's seal, and 
spinulose shield fern; wood betony not 
common ............................. AeER-QUEReUS SERIES (B) 

2. Low sweet blueberry < the sum 01 the 
above species or wood betony common 
(canada blueberry usually > low sweet 
blueberry) . . .... . .. .. . .. . . .. . . ... . .... TSUGA SERIES (e) 

KEY TO SERIES GROUP II 
II. 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-ol-the-valley. spinulose 
shield fern, smooth yellow violet. canadian while 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 treloil > the sum of spinulose 
shield fern. sweet cicely, and smooth yel­
low violet, canadian white violet or downy 
yellow violet .. . . . . . . . . . . .  '.' . . . . . . . . . . . 2. 

1 .  Habitat understory vegetation not as 
above................................ 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 leal viburnum, 
witch hazel and/or pointed leaved tick 
trefoil common ....................... AeER·QUEReUS 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-
tremely rare or absent. . . . . . . . . . . . . . . . . 3. 

3. Wild lily-ol-the-valley >the sum 01 spinu­
lose shield fern, sweet cicely, red berried 
elder and smooth yellow violet, canadian 
white violet or downy yellow violet ..... TSUGA SERIES (e) 

3. Wild Iily-ol-the-valley < the sum 01 the 
species in 3 above . . • . . . . . . . . . . . . . . . . .  4. 
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4. Spinulose shield fern al least twice as 
much coverage as the sum of sweet 
cicely. blue cohosh and smooth yellow 
violel. canadian white violet or downy yel­
low violet. Or partridge berry present on 
clay loam soils. ....................... ACER-TSUGA SERIES (D) � 

4. Spinulose shield fern < twice as much 
coverage as the sum of the species in 4 
above. Partridge berry extremely rare or 
absent. not a clay loam soil ........... . ACER SERIES (E) 

KEY TO SERIES GROUP III 

III. Habitat with impeded drainage or excessive soil moiSlUre throughoul Ihe 
growing season. or clay loam 10 claysoil with variable drainage. On mineral or 
organic soils with excessive soil moisture. if soil drying occurs il is limiled to a 
short period in late summer. Group III understory vegetation is characlerized 
by goldthread. bunchberry. common wood sorrel. palmate leaf sweel COilS' 
fOOl. spoiled joe-pye weed. touch-me-not. parlridge berry. sphagnum moss. 
naked miterworl. sedges. cinnamon fern and/or leslherleaf 

1. Habitat on clay loa m 10 clay texture soil. . . 2. 

1. Habilat not as above . . . . . . . . • . . . . . . . . .  

2. The sum of partridge berry and wild sar­
saparilla >american fly honeysuckle; pal­
mate leaf sweet collsfoot. black snake 
root. spOiled joe-pye weed/boneset. and 
louch-me-nol must be absent or extreme-
ly rare . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  

2. Habitat not as above . . . . . . . . . . . . . • . . . .  

3. Habitat with impeded drainage; spoiled 
joe-pye weed/boneset. waler hemlock. 
louch-me-not and/or dwarf enchanter's 
night shade common . . • • . . . . . . . . . . . . . .  

4. 

ACER-TSUGA SERIES (D) 

3. 

FRAXINUS SERIES (G)· 

3. Habitat understory vegetation nOI as in 3 � 
above . . . . . . . . . . .. . . . . . . . . . . . .. ...... TSUGA THUJA SERIES (F)· 

4. The sum of sedges and mint> the sum of 
all other understory species present. Or 
louch-me-not and/or clwarf enchanter's 
nightshade common wilh sphagnum moss 
< 25% cove. age ..................... . 

4. Habilal not as above ................. . 

5. Habilat on mi neral or shallow «6") organ­
ic over mineral soil. The sum of gold­
Ihrelld. common wood sorrel. and bunch­
berry at least one half Ihe sum of sphag­
num moss'. horsetail. cinnamon fern. 
marsh marigold. naked milerworl and 
twinflower .......................... . 

5. Habilal wilh vegetation not as described 
in 5 above . . . . . . . . . . . . . . . • . . . . . . . . . . . .  
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FRAXINUS SERIES (G)· 

5. 

TSUGA SERIES (e) 

6. 



6. The sum of goldthread. bunch berry. com­
mon wood sorrel. naked miterwort and 
twinflower > the sum of cinnamon fern. 
marsh marigold. leatherleaf. bog rose-
mary. and pale laurel • • • • • • • • • • • • • • • • • •  TSUGA-THUJA SERIES (F)" 

6. Habitat not as above . . . . . • . . • • . . • • . . . •  PICEA SERIES (H)" 

'Sphagnum moss. maybe replaced by other moss species when cedDr 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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(AI KEY TO PINUS BANKSIANA-RESINOSA 
SERIES HABITAT TYPES 

1. Hairgrass > sedges; spinulose shield fern 
usually absent . • • • •  • . .. .. .. .... . .... . .... . PINUS·VACCINIUM· � 

1. Hairgrass < sedges; spinulose shield fern 
often present . . . . . . . . . . • . . . • • • . . • • . . . . . . . .  

DESCHAMPSIA Habitat Type 

PINUS·VACCINIUM 
CAREX Habitat Type 

(BI KEY TO ACER RUBRUM-QUERCUS RUBRA 
SERIES HABITAT TYPES 

1. The sum of maple leaf viburnum. witch hazel 
and pointed leaved tick trefoil > the sum of low 
sweet blueberry and canada blueberry(habitat 
located in Wisconsin or near Michigan/Wis· � 
consin border) . . . . . . • • . . . • • . • . . • . . . . . . . . . .  ACER·QUERCUS·VIBERNUM 

Habitat Type 

1. Habitat understory vegetation not as in 1 
above . • • . . • • • . . . •  • • • . . .  • • • . .  . • . . . . . . . . . . .  2. 

2. Trailing arbutus at least twice as much cover· 
age as the sum of beaked hazel, wild sarsapa· 
rilla. and barren strawberry . . . . . • . . . • • . . • • . QUERCUS·ACER·EPIGAEA 

Habitat Type 

2. Trailing arbutus < twice the coverage of the 
species in 2 above . . . . . . . • . . . • • • . . • • . . . . . .  ACER·QUERCUS·VACCINIUM 

Habitat Type 

(CI KEY TO TSUGA CANADENSIS 
SERIES HABITAT TYPE 

1. Habitat must have evidence of impeded drain· 
age; at least two of the following species pres· 
ent: goldthread. bunch berry. or common wood 
sorrel . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . • • . . •  

a) Blueberries common (Habitat usually 10' 
cated on lacustrine sand) . . • . . • • . . . • . . . •  

b) Spinulose shield fern > wild lily·of·the· 
valley; long beech fern. oak fern and/or 
hairy solomon's seal common .......... . 

1. Habitat with no evidence of impeded drainage 
or understory vegetation not as in 1 above . •  

TSUGA·MJmmTHEMUM· 
CQPTlS Habitat Type 

Vaccinium Phase 

Dryopteris Phase 

2. 

2. Canada blueberry. low sweet blueberry. and/ ......... 
or wood betony present • . . . • , . . . .. . . . . . . . . . TSUGA·MAIANTHEUM· 

VACCINIUM Habitat Type 

2. Canada blueberry. low sweet blueberry andl 
or wood betony absent or extremely rare . . . . TSUGA·MAIANTHEMUM 

Habitat Type 

a) Habitat on highly podzolized sand with 
good drainage; hairgrass present. . • . . • .  . Deschampsia Phase 
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(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
tridge berry> the sum of spinulose shield fern, 
sweet cicely, smooth yellow violet, canadian 
white violet, and downy yellow violet ....... TSUGA-ACER-MITCHELLA 

al Habitat with localized impeded drainage; 
horsetail common . . . . . • . . . . . . . . . . . . . . . .  

Habitat Type 

Equisetum Phase 

� 1. Habitat not as above . • . . . . . . . . . . . . . . . . . . . . .  ACER-TSUGA-DRYOPTERIS 

al Habitat on highly podzolized sand with 
good drainage; hairgrass present: overstory 

Habitat Type 

often a conifer plantation. . . . . . . . . . . . . . . Deschampsia Phase 

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

cl 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; ulue cohosh common . . • •  . . . • . . ACER-OSMORIZA-

CAULOPHYLLUM Habitat Type 

1. Habitat not as above. . . . . . • •  . . .. . . . . . . . . . .. ACER-VIOLA-OSMORHIZA 
Habitat Type 

al The sum of wild leek and maiden hair fern 
> 5% coverage . . • . . . . . . . . . . . . . . . . . . . . .  

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

Adiantum Phase 

chanter's nightshade> 5% coverage . . . . Circaea Impatiens Phase 

IF) KEY TO TSUGA CANADENSIS-THUJA OCCIDENTIALIS 
SERIES HABITAT TYPES 

1. Habitat on clay soil with good surface 
� drainage ................................ . 

1. Habitat on non-clay soil. often with excessive 
soil moisture . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  

2. Habitat on well drained clay soil; palmate leal 
sweet coltsfoot and/or black snakeroot 
absent • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • 
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2. 

3. 

TSUGA-THUJA-LONICERA 
Habitat Type 



2. Habitat on clay soil which may have locali* 
impeded drainage; palmate leaf sweet coltf. 
foot. and/or black snakeroot present........ TSUGA·THUJA·PETASITES 

Habitat Type 

3 .  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 

3. The sum of goldthread. bunch berry and com· 
mon wood sorrel < the sum of naked miter· 
wort. twinflower and fringed polygala ...... . 

Habitat Type 

TSUGA· THUJA·MITELLA 
Habitat Type 

(GI KEY TO FRAXINUS NIGRA SERIES HABITAT TYPES 

1. Habitat on clay loam to clay soil; spOiled joe· 
pye weed. boneset and/or water hemlock 
common . . . . . . . . . . . . . . • • . . . . • . . • . . . . . . . . .  

1. Habitat not as above . . . . . . . . . . . . . . . . . . . . . • •  

2. The sum of sedges and mint> the sum 01 all 

FRAXINUS-EUPATORIUM 
Habitat Type 

2. 

other understory species present . . . . . .  . . . • .  FRAXINUS·MENTHA·CAREX 
Habitat Type 

al Habitat a floodplain with litlle or no over· 
story present . . . . . . . . . . . . . . . . . . . . . . • . . .  

2. Habitat not as above (often mineral soil. upland 
drainwayl . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . .  

al Habitat usually having flowing water. 
marsh marigold common and sedges well 
represented . • • • . . . . . . . . . . . . . . . . . . . . . . .  

Carex Phase 

FRAXINUS·IMPATIENS 
Habitat Type 

Caltha Phase 

(HI KEY TO PICEA MARIANA SERIES HABITAT TYPE 

1. Cinnamon fern> the sum of leatherleal. bog 
rosemary and pale laurel ................. . 

1 .  Habitat typical non·productive acid bog; vege­
tation dominated by sphagnum moss; leather· 
leaf. bog rosemary and/or pale laurel well 
represented . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  

PICEA-OSMUNDA 
Habitat Type 

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 

COMMON NAME SCIENTIFIC NAME BK.-PG. PLATE # 
Barren Sirawberry Waldsleinia Iragarioides 1·177 3·1 

f'l'\ 
Wild Sirawberry Fragaria virginiana 1·173 3·2 
Beaked hazel nul Corylus cornula 2· B9 3·3 

Bearberry Arcloslaphylos uva·ursi 2·259 3·4 
Black Snakerool Sanicula marilandica 1·253 3·5 
Blue Cohosh Caulophyllum Ihaliclroides 1·145 3·6 
Blueberry. Canada Vaccinium myrlilloides 2·266 3·7 
Blueberry. Low Sweel Vaccinium anguslilolium 2·266 3·8 

� Bog Rosemary Andromeda glaucophylla 2·255 3·9 
Bunchberry Comus canadensis 1·269 3·10 
Dwarl Enchanler' s Nighlshade Circaea alpina 1·245 3·11 
Elderberry. Red Sambucus pubens 2·311 3·12 
Fern. Bracken Pleridium aquilinum 3·220 3·13 
Fern. Cinnamon Dsmunda cinnamomea 3·139 3·14 

� Fern. Lady Alhyrium Felix·lemina 3·191 3·15 
F ern. Long Beech Dryopleris phegopleris 3·165 3·16 
Fern. Maiden Hair Adianlum pedal urn 3-219 3·17 
Fern. Oak Dryopleris disjuncla 3·161 3·18 
Fern. Ralliesnake BOlrychium virginianum 3·129 3·19 
Fern. Spinulose Shield Dryopleris spinulosa 3·167 3·20 
Fringed Polygala Polygala paucilolia 1·217 3·21 
Goldlhread Coplis groenlandica 1·139 3·22 
Hairorass Deschampsia lIexuosa 5·171 3·23 
Honeysuckle. American Fly Lllnicera canadensis 2·287 3·24 
Horselail Equiselum spp. 3· 69 3·25. 26 
Jack·in·lhe·pulpil Arisaema alrorubens 1· 33 3·27 
Jewelweed Impaliens capen sis 1·223 3·28 
Lealherleal Chamaedaphne calyculala 2·256 3·29 
Maple Leal Viburnum Viburnum acerilolium 2·301 3·30 
Marsh Marigold Callha palUSlris 1·139 3·31 

� Mini Menlha spp. 3·32 
Naked Milerwon Milella nuda 1·170 3·33 
Pale Laurel Kalmia polilolia 2·253 3·34 
Palmale leaf Sweet Coltsfoot Petasites pafmatus 6·358 3·35 
Panridge Berry Mitchella repens 1·359 3·36 
Reindeer Moss Cladonia rangilerina 4·143 3·37 

� Sedges Carex spp. 5·246 3·38 
Solomon's Seal. False Smilacina racemosa 1· 49 3·39.47 
Solomon's Seal. Hairy Polygonalum pubescens 1· 53 3·40.47 
Sphagnum Moss Sphagnum spp. 
SpOiled Joe·pye Weed/Bonesel Eupatorium spp. 1·379 3-41 
Sweet Cicely Osmorhiza clay toni 1·253 3·42 

Ifl'iJI'>, Trailing Arbutus Epigaea repens 1·279 3·43 
Treloil. Pointed Leaved Tick Oesmodium glulinosum 6·102 3·44 
Twinllower linnaea borealis 1·361 3·45 
Twisted Stalk SlreplOpus roseus 1· 53 3·46.47 
Violet. Canadian While Viola canadensis 1·233 3·48 
Violet. Downy Yellow Viola !lubescens 1·233 3·49 
Violet. Smooth Yellow Viola !lensylvanica 1·235 3·50 
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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· 52 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 Sorrel Oxalis montana 1·213 3·57 
Yellow Beadlily Clintonia borealis 1· 48 3·58 

List Prepared by Jinl Ferris· March 1983 
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BARREN STRAWBERRY 

Waldstein;,1 fragario;cJes (Michx.l Tratt. 

• Flowers yellow, leaves more obovatc than strawberry or wood 
anemone . 

• Usually found on sandy or clay soils following disturbance. 
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WILD STRAWBERRY 
Fragaria virgil1iafla Duchesne 

-Leaves obovate, nearly lanceolate as distingu ished from barren 

strawberry which has obovate, nearly orbicular leaves. Flowers 
are white for strawberry, yellow for barren strawberry. 

-Found on nearly all upland sites alter disturbance. 

)., 



HAZEL (BEAKED HAZEL) 
Cory fils comuta Marsh . 

• Tall shrub up 10 15 feel. 

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



BEARBERRY 

Arctostaphylos uva·/lrsi (L.) Spreng . 

• Found on vcry dry sand plains. 



BLACK SNAKEROOT 

S<Jnicula marilandica L. 

• Normally found on Tsuga. 
Thuja-Petasites habilallypc . 

• Fruiling plant will be up 10 4 
feellall; non fruiting plant 
will consist of one palmate 
leaf. 



BLUE COHOSH 
Cml/ophyll(Jm (ha/ierroides (L.) Miehx . 

• Found on loam and silt loam soils. 

-Indicates very good site. I, 
- Begins to turn yellow in August, often hard to find in September. 

I 
I 



• Twigs Pubescent 

CANADA BLUEBERRY 
VaccifliuIIJ myrtilloides Michx. 

• Leaf margins entire 

• Do not confuse this species with lowsweel blueberry and late low 

blueberry whose stem is glabrous and leaves are serrate. 
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LOW SWEET BLUEBERRY 

Vaccinium allgusrifo!itlm (AiU Gray 

VaccilliullJ penflsy/vnnicum Lam. 

• Low shrub with glabrous green siems and leaves with finely 
serrate leaf margins as distinguished from canada blueberry 
which has IlUbescent stems and entire leal margins. 

• Difficult to distinguish from thin-leaved bilberry. 

• Found on sandy soils. 
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BOG ROSEMARY 

Andromeda g/aucophvlla Link . 

• As name implies, found i n  bogs. 
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BUNCHBE RRY 

Comus canadensis L. 

3-10 
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DWARF ENCHANTERS NIGHTSHADE 
Circaea alpirla L. 

• Succulent in appearance . 

• Found on rich somewhat 
poorly drained soils. 



ELDERBERRY 

Sambucus pubens Michx . 

• Tall shrub up to 1 2  feet tall. 

• Found on sandy loam to loam soils. 
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BRACKEN F E R N  

Pteridium aguilinum var. latiusculum ( B rake) 

I 
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CINNAMON F E R N  

Osmunda cinnamomea L . 

• Fertile fronds covered with rusty wool when young. 

- Infertile fronds have tufts of tomentum at their bases . 

• Found on poorly drained soils having standing water al l  summer. 

r. �· I 
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LADY FERN 

Alhyrium Felix-feminB (L.) Roth 

• Has the appearance of spinulose shield fern. 

• 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 al base of fronds. 

• Found on moist sandy loam to silt loam soils. 



. 
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LONG BEECH FERN 
Dryopteris phegopteris I L.) Christens. 

• Much "heavier" in  appearance than Oak Fern. � 
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M A I D ENHAIR FERN 

Adiantum pedatum L. 
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OAK F E R N  

Dryopteris disjuncta ( Ledeb.l C.V. Morton 

• Much more "delicate" in appearance 
than Long Beech Fern. 
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RATILESNAKE FERN 
Botrycllium virginic111um (Ll SW. 



SPINULOSE S H I ELD FERN 
Dryopwris spillulosa (O.F. MUll.) Watt . 

• Scales on base 01 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. �20 
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i FRINGED POlVGALA �i Polygala paucifoli<J willd. 

Ii 
• Purple flower in the spring . 

• Do nOl confuse Ihis species 
with wood anemone in the color 
plme. Leaves of polygala are 
en[ire while those of wood 
anemone are sharply toothed. 



GOLD THREAD 
Coptis grof!f1lmldica (Oeder) Fern. 

• Has golden yellow threadlike rootstalk. 

• Some similarity to barren strawberry except smaller ilnd has 
white flower. 

• Found on acid and somewhat poorly drained soils - TSlIga· 

maialltlJemum·coptis habitat type. 



HAIR GRASS 
Deschampsia lIexuosa 

• Fine, wire like leaves, bunchgrass. 
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AMERICAN FLY HONEYSUCKLE 

Lonicera canadensis Marsh 

• Pubescent under leaves when young, nearly glabrous when mature, 

• Typically spreading on Tsuga· Thuja·Lonicera and Acer·Oryoptcris· 

IOflicera habitat types. Upright on all other habitat types. 



MARSH HORSETAIL 

E(IUisetum p,1/IISrre L. 

• Found on poorly 10 somC\'IIhal 
poorly drained soils. 



WATER HORSETAIL 

EquiseliufIl fJuvillfife 

• Found on poorlv drained soils. 
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JACK-IN-THE-PULPIT 

Arisaema arrorubefls (Ait.) Blume 

• Flower for illS il " pulpit ilncl canopy" 
appearance. 

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

• Found on most loam or silt loam soils. Often 
on the AC£'r-Osmoriliza-Cau/ophyllum habitat 
type. 
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JEWELWEED (SPOTTED TOUCH-ME-NOT) 
Impatiens ciJpensis Meerb . 

• Succulent, quickly wilting, many branched up to 6 feet tilli. 

Usually 1 foot tall. 

• Found on somewhat poorly drained soils· FriJxinus fmptJtiens 

habitat type. 
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LEATHER LEAF 
Chamaedaphne calvculilta (L.l Moench . 

• Found in Bogs. 
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MAPlELEAF VIBURNUM 

Viburnum ,1ccrifolium L 

• Leaf has ,I maple shape . 

• Tall shrub 3-6 feet tall. 
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MARSH MARIGOLD 

COWSLIP 

Caltha palustris L. 

• Found on poorly drained soils, 

' I  " 
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AMERICAN WILD MINT 

Mentha arvensis L. 

• Flowers lilac or pinkish, born in dense 
clusters in the leaf axils. 
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NAKED MITERWORT 

Mitella nuda L 

• 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 po/ifolia wang . 

• As name implies, found in bogs. 



PALMATE·LEAF SWEET COLTSFOOT 

Petasites palmarus 

• Found on damp clay soils, 
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PART R I DGE·BERRY 

Mitchella repens L. 
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BLUE CLADONIA (left) 
Cladonia mitis sandst. 

• Found on dry sand plains . 

R E I N D E E R  MOSS (right) 
Cladonia rangiferina (L . )  Wigg. 

• Blue cladonia typically has a bluish green hue while reindeer moss 
is a ash gray. 
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CAREX (SEDGE) 

CAREX spp_ 

• Species undifferentiated at this time . 

• Sedges can be separated from grasses by angular basal stems and 
three ranked leaves. 
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FALSE SOLOM O N 'S-SEAL 

Smilacina racemosa IL.l Des!. 

- Invader on a l l  loamy sand to 
sandy loam soils when site 
disturbed . 

• Do not confuse with rosey 
twisted·stalk or h a i ry solomon 
seal. Flowers on false solomon 
seal are born in a terminal i nflo­
resence while latter two are 
born in leaf axils. 

3-39 



HAIRY SOLOMON SEAL 

Polygonatum pubescens (Willd.) Pursh 

Fragile leaf with stiff�hai r  along veins beneath as 
distinguished from rosey twisted-stalk which is 
finely hairy (comb-like) along leaf margin . 

• Flowers from leaf axils a s  distinguished from 
false solomon seal which flowers i n  a terminal 
inflorescence . 

• Found on sandy loam to silt soils. 
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SPOTTED JOE-PYE WEED 

Eupatorium purpureum L. 

• Tall perennial  u p  to six feet. • Found on wet clays. 

BONESET 

Eupatorium perfoliatum L . 
• Found on poorly drained clay soils. 
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SWEET CICELY (early spring) 
Osmorhiza clavtonj (M ichx.) C.B.  Clark 

- Can be confused with white baneberry. 

- Somewhat pubescent compound (3's to 5'5) leaves. 

- White flowers in spring. 

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

( 

SWEET CICELY ( late summer, early fall) 

• Fruit l i near, black, with slender ribs covered with stiff, u pward· 
pointing appressed bristles that wi l l  cause seed, when mature, 
to catch on clothing. 

• Mature plant dies in late summer, but new basal leaves develop 
that remain green throughout the winter and spring. 
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• Prostrate plant . 

TRAI LING ARBUTUS 

Epigaea repens L. 

• Found on dry sandy soils. 
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POINTED-LEAVED TICK TREFOIL 
Desmodium glutinosum (Muhl)  Wood 
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TWIN flOWER 

Linnaea borealis L. 
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ROSEY TWISTED-STALK 
Streptopus rose us Michx . 

• Flowers born i n  leaf axi ls as distingu ished from 
false solomon seal which are born in a terminal 
inflorescence . 

• Leaf 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 S O L O M O N-SEAL (right) 
Smilacena racemosa 

R O S EY TWISTED-STALK (left) 
Streptopus rose us 

HAIRY S O L O M O N ' 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" i n  
appearance . 

• Leaves are more pointed 
tha n the two yellow violets. 
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DOWNY VIOLET 

Viola pubescens Ait. 

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

• Should 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 . 

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

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

• Found on sandy loam to clay salls. 
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WATER HEMLOCK 

Cicuta maculata L. 



t 
\ 

WILD LEEK 
Allium tficoecum Ait . 

• Leaves die and dissappear by mid-June but seed 
heads remain visible al l  summer . 

• When leaves are crushed they emit a strong 
onion odor. 
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W I LD LI L Y-OF-THE-VALLEY 

Maianthemum canadense Desf . 

• Single leaf when not fruiting, 

two leafs when fruiting. 
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WI LD SARSAPARI LLA 

Aralia nudicaulis l. 

q j • Fruit born on a single stem 

11 1 I I from base of plant. 

I i 
\\ 
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• Tall shrub . 

COMMON WITCH HAZEL 
Hamamelis virginiana L. 

• Flowers i n  the fall .  
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WOOD BETONY 
Pedicularis canadensis L. 

• Do not confuse with common yarrow 
(Achillea mi l lefolium) which is much 
more "delicate" in appearance and i s  
very common throughout t h e  area. 
Wood betony is a lmost entirely res� 
tricted to the Tsuga-Maianthemum­

Vaccinium habitat type. It rarely 
occurs on the Acer-Quercus­

Vaccinium habitat types. 
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WOOD SO R R E L  

Oxalis montana Raf . 

• White flower in spring . 

• Found o n  somewhat poorly to poorly drained soils. 
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SUCCESSIONA L R E LATIONSHIPS 
B Y  HABITAT TYPE 

Because the habitat type classifica­
tion system is based on the climax 
a s s o c i a t i o n ,  SUCCESSIONAL 
STAGES 1 within a given habitat 
t y pe can be identified and the 
SERE2 for that habitat type deter­
mined. The successional relation­
ships exhibited i n  the follo ..... ing 
schematic diagrams were developed 
by reviewi ng 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 i f  given sufficient time. 
The direction of succession was de­
termined by noting the species of 
the smaller diameter classes within 
each cover type/habitat type com­
bination. By correlating overs tory/ 
understory interactions with know­
ledge of light, moisture, and nutrient 
requirement of each species the 
b a s i c  s u c c e s s i o n a l  relationships 
could be determined. 

It should be noted that THE PRE­
CISE SUCCESSIONAL RELA TlON· 
SHIPS HA VE NOT BEEN FULL Y 
DEVELOPED. Field data used in 
classifying the habitat types were 
also used in developing 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 i n for­
mation_ Since the schematic dia­
grams were developed using only 
tabular 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 a sere is termed a 
s u cc e ssional or seral stage even 
though the transition from one stage 
to another is always part of a grad­
ual process rather than an event. 

2AII  temporary communities in the 
sequence of succession are collec­
tively referred to as a sere lor 
chrono seouonce l .  
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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 
t y p o / h a b i t a t  type combi natio n. 
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 
atone. A given cover type may have 
a different successional pathway on 
one habitat type compared to anoth­
er and therMore may react different­
ly to the same treatment. Volume 
growth and other descriptive infor­
mation wilt  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 RESUL T 
OF THE COMB INA TlON OF THE 
TYPE OF DISTURBANCE, TIME 
OF DISTURBANCE, A VAILABLE 
SEED S O U R CE, A VA I LABLE 
SEED, ABILITY OF THE SPECIES 
IN THE INI TIA L STANO TO 
SPROUT OR SUCKER, AND CLI­
MATE JUST PRIOR TO. DURING, 
A ND IMMEDIA TEL Y FOLL OW· 
ING THE DISTURBANCE. For in­
stanco, the typical cl i max stand on 
the Tsuga-Maiamhemum Association 
Ihabitat type) is comprised o f  ap­
proximately 50 to 80% eastern hem­
lock, 1 5  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_ Becauso cast· 
ern hemlock produces above normal 
seedcrops only 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. F u rthermore, ade­
quate germination and initial survi­
val of a eastern hemlock wi l l  occur 
only when the above normal seed 
crops are followed by a warm moist 
spring and a cool wet summer. Finally. 



adequate survival depends on several 
years of above normal precipitation. 
Since this combination occurs infre­
quently(possiblyevery 50 to 1 00 years) 
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. 
T h e re f o r e ,  t h e re a r e  u s u a l l y  
500·3000 maple seedlings under a 
hemlock stand. Although 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 <lIsa exist for 
the species occuring in lower num· 
bers. (there are always a few yellow 
birch seedlings on rotting logs, etc.! 
1 f the old growth climax hemlock 
stand is clearcut an even aged stand 
of seed origin maple develops. The 
p r oportion of yellow 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 same climax 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 witl 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 
t h e  Tsuga·Maianthemum habitat 
t y p e  w i l l  ty pically succeed to 
spruce/f ir quickly. However, if the 
spruce/fir seed source docs 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, 
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The user should also be aware that 
each successional stage does not 
abruptly succeed 10 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 i n  another. 

The purpose of this discussion is to 
show that succession is very com· 
plex and variable. I t is not totally 
unpredictable however. THE KEY 
IN EACH STEP OF RETROGRES­
SION OR SUCCESSION CENTERS 
A R O UNO TYPE OF OISTUR­
BANCE, SEVERITY OF OISTUR­
BANCE, ANO SEED A VA ILABIL­
ITY, THESE ARE FACTORS THE 
L A ND MANAGER HAS SOME 
CONTROL O VER, AND WITH A 
PROPER UNOERSTANOING OF 
SPE{;IFIC SIL VICUL TURE PRO­
CEDURES CAN EXERT VA R Y· 
ING CONTROL O VER RETRO­
GRESSION ANO SUCCESSION ON 
A SPECIFIC HABITAT 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 
cl i rna x associations depicted for 
sandy soils have not been observed 
in the field. Because of natural firo 
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 c l i max associations represent 
what will happen naturally. Black 
spruce is listed <IS a climax specieG 
within the Pinus· Vaccinium·Carex 
habitat type because it was found in 
the understory of jack pine, red pine 
and aspen so frequently. Whether it is 
actually a climax component is uncer­
tain. There is presently no literature 
available to support this conclusion. 
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n �� f' �  
SUGA, MAPLE '\ \f I BASSWOOD )\ WHITE PINE RED OAK 

REO MAPLE 

'" ''/ , , 
ASPEt� \. I WHITE BIRCH I 

" .-/ 
GRASS 

UPLAND BRUSH 
PERENNIALS 

TSUGA·THUJA· 

PETASITES 

EASTERN HEMLOCK 
NORTHERN WHITE CEDAR 

BALSAM FIR 
RED MAPLE 

I 'ALSAM FIR I WHITE SPRUCE REO MAPlE 

I ASPEN I BALSAM POPLAR 
WHITE BIRCH 

I GRASS I UPLAND BAUSH 
PERENNIALS 

• T h e  th icker the arrows, the faster the rate of succession from one stage to the next. Dashed 
arrows indicate possible, but i m probable paths . 

• Double-l i ned boxes represent the most common successional stages for that habitat type i n  
t h e  u p pe r  peninsula of M i c h i ga n .  T h e  wider t h e  spacing between l i nes, the more common 
that successional stage. 



C L I MAX 
ASSOCIA­

TION 

SUCCES­
SIONAL 
STAGES 
WITHIN 

EACH 
S E R E  

SUCCESSIONAL STAGES OF PROBABLE SERES FOR EACH 

HABITAT TYPE COMMONLY FOUND ON LOAMY SOILS 

TSUGA­

MAIA NTH E M U M  

EASTER!l HEMLOCK 
SUGAR MAPLE 

REO MAPLE 

UPLAND BRUSH J PEREtINIALS 
GRASS 

HABITAT TYPE 
ACER- Q U E RCUS­

V I B U R N U M 

ASPEn 
and/or 

WHilE BIRCH 

REO MAPLE 
REO OAK 

1 
RED OAK 

RED MAPLE 
Iwith �ny !ll ihe 

toIlOWUl!l1 
SUGAR MAPI r 

\'IHIH ASH 
IRONWOOD 

AMERICAN Am';!t 

BAsswono 

Vi REO "'" I 

\cPlAND BRUSH-l 
GRASS 

PERENNIALS 

ACE R-TSUGA­

DRYOPTERIS 

SUGAR MAPLE 
EASTERN HEMLOCK 

T 
SUGAR MAPLE 

BASSWOOD 
AEO MAPLE 

AMERICAN BEECH 

r 1 \ 
ASPEN 11\ SUGAR MAPLE 

BLACK CHERRY 
, -" " • • • ... 

I UPLAND BRUSH 
GRASS 

PEAENNIAlS 

ACER-VI OLA­

OSMORH IZA 

SUGAR MAPLE 

T 
SUGAR MAPLE 

BASSWOOD 
IRONWOOD 

AMERICAN BEEW 
AMERICAN ELM 

WHITE ASH 

([ 
ASPE" \ 

SUGAR MAPLE 
BLACK CHERRY 

"� " 
" " 

� 
UPLAND BRUSH 

GRASS 
PERENNIALS 

• The th icker the arrows, the faster the rate of succession from one stage to the next. Dashed 
arrows i n d icate possible, but i m probable paths_ 

• Double-lined boxes represent the most common successional stages forthat habitat type i n  
the upper pen i nsula o f  Mich igan_ The wider t h e  spacing between l i nes, t h e  m o re common 
that successional stage_ 

OSMORH IZA­

CAULOPHYLLUM 

SUGAR MAPLE 
EASTERtl HEMLOCK 

BASSWOOD 

IT 
SUGAR MAPLE 

BASSWOOD 
WHITE ASH 

AMERICAN ELM 

� )( / 

UPLAND BRUSH l 
GRASS 

PERENNIALS 



CLIMAX 
ASSOCIA-

TlON 

I 
SUCCES-
SIONAL 
STAGES 
WITHIN 

EACH 
SERE 

SUCCESSIONAL STAGES OF PROBABLE SERES FOR EACH 

HABITAT TYPE COMMONLY FOUND ON SOILS HAVING IMPEDED DRAINAGE 

TSUGA-MAIANTH E M U M -

COPTIS 

EASTERN HEMLOCK 
RED MAPLE 

SUGAR MAPLE 

/ , 
BALSAM FIR 

REO MAPLE I WHITE SPRUCE 
YELLOW BIACH NORTHERN WHITE CEDAR 

BLACK SPRUCE 

\\ ��'jy " " ASPEN " BALSAM POPLAR " WHITE £lIACH " " n .� " " \\ " UPLAND/lDWLAl1D tI' , BRUSH 
GRASS/SEDGE 

PERENNIALS 

HABITAT TYPE 
FRAXIN US-

I M PATI ENS 

WHilE ASH 
REO MAPLE 

SUGAR MAPLE 
BLACK ASH 

j' 
II WHITE ASH If BLACK ASH 

AMERICAN ELM 

" 
ASPEN 

flALSAM POPLAR 

I GRASS/SEDGE I PERENNIALS 
LOI'ILAND BRUSH 

FRAX I N U S-MENTHA-
CAREX 

BLACK ASH 
AMERICAN ELM 

REO MAPLE 
SEDGE 

0 � I BALSAM POPLAR 
WHITE BIACH 

� 
lOWlAtJO 

[lAUSH/SEDGE 

FRAXI N US-

EU PATO R I U M  

BLACK ASH 
AMERICAN ELM 

1l 
ASPEN 

BALSAM POPLAR 
SEDGE 

JL 
SEDGE/GRASS 
PERENIMlS 

LOWLAND BRU$K 

• The thicker the arrows, the faster the rate of succession from one stage to the next. Dashed 
arrows i n d i cate possible, but i m probable paths_ 

• Dou ble- l i  ned boxes represent the most com mall successional stages for that habitat type i n  
the upper peninsula o f  M i c h i ga n .  T h e  wider t h e  spac i n g  between l i n es, t h e  more common 
that successional stage. 

TSUGA-THUJA-

M I TELLA 

NORHtERN WHITE CEDAR J EASTERN HEMLOCK 

II 
NORTHERN WHITE CEDAR 

BLACK SPRUCE 
BALSAM FIR 

Jl 
LOWLAND BRUSH 

WHITE BIRCH 
BALSAM POPLAR 

BLACK ASH 

� I I LOWLAND BRUSH 
SEDGE 



CLI MAX 
ASSOCIA· 

TlON 

SUCCES· 
SIONAL 
STAGES 
WITHIN 

EACH 
SERE 

I M PEDED D RAINAGE CONT'D. 

HABITAT TYPE 
TSUGA-THUJA- PI CEA- PICEA-CHAMADAPHNE-

SPHAGNUM OSMUNDA SPHAG N U M  

EASTERN HEMLOCK BLACK SPRUCE BLACK srnUCE NORTHERN WHITE CEDAR NORTHERN WHITE CEDAR TAMARACK BALSAM FIR EASTERN HEMLOCK BLACK SPRUCE � fl � TAMARACK 
BLACK ASH BLACK SPRUCE 

WHITE BIRCH lOWLAIlQ BRUSH TAMARACK 
REO MAPLE VEllOW BIRCH ( ..... llh any ol lhe WHITE BIRCH following) n RED MAPLE IIALSAM FIR BALSAM POPLAR NORTHERN WHITE 

LOWLAND BRUSH CEDAR 
SEDGE/GRASS 11 .JACK PINE 
PERENNIALS WHilE PINE 

LOWLAND � BRlISH I I SEUGE SPHAGNUM 
LOWLAND BRUSH 

• T h e  t h i cker the arrows, the faster the rate of succession from one stage to the next. Dashed 
arrows ind i cate possible, but i m probable paths . 

• Double-lined boxes represent the most common successional stages forthat habitat type i n  
the upper peni nsula of Mich igan.  The wider the spacing between l i n es, the more common 
that successional stage. 
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S U M MARY I N F O R M ATION BY HABITAT TYPE AND SPECIES 

Summary tables, sile index, m e a n  a n ­
n u a l  growth, a n d  figures for vegeta­
tion distribution, site information, and 
periodic annual growth are incl uded 
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 Ihe 
tables and figures can be used to allow 
productivity comparisions between spe­
cies within a habitat type, and be­
twecn habitat types for the same spe­
cies. Figures 5. 1 1 and 5 . 1 2  are specifi­
cally for red pine which a l l ow the user 
to evaluate plantation performance 
and to accurately predict long term (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 i n  this section. 

GROUNDFLORA DISTRIBUTION 
(Table 5 . 1 1  

The data presented o n  groundflora 
comes from over 2500 sample plots 
within nearly a l l  cover types found i n  
t h e  Upper Peninsula o f  Michigan and 
Northeastern Wisconsin. The bulk of 
the data comes from the Western half 
of the Upper Peninsula of Michigan, 
but sufficient sampling has been 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 
data is from the Western U.P.,  the data 
wil l  be most reliable for this area. If 
these deviations arc found to be im­
portant for management interpreta­
tions they will be so noted in future 
printings. 

Table 5.1 provides a variety of hnbitat 
characteristics that can be useful 10 
the land manager i n  understanding or 
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i n  identifying a specific habitat type. 
The table is divided up into the three 
groups used i n  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! a n d  
Tsuga-Maianthemum ITM) habitat 
types are found i n  Group I I .  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/· 
hardwood type but it is 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 on the AVQ 
h.t. Soils of the AVO h.t. are usually 
sandy loam to silt loam i n  tex(Ure, and 
because they are found on Group II 
usually have good drainage. Conver­
sely, soils on the TM h.t. are usually a 
fine sand to loamy sand, or a sand that 
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 tab/e. A groundflora or 
shrub species listed in Table 5.1 for a 
specific habitat type means that spe­
cies wiU be found on that habitat type 
at /east 75 percent of the time. It can 
also be found on closely related hnbi­
tat types for which it is not listed, but 
not ns commonly. When it is found, it 
has an average coverage as noted i n  
the table. This table can b e  o f  help to 
the user in two ways: 1 )  in under­
standing the ful l  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 to identify usi ng 
the key alone. For example, you may 
find two aspen stands i n  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 
species but does have some cow wheat, 
sweet fern, large leaved aster, and 
wild sarsaparilla. By finding the rela· 
tive positions of these species in this 
table it is apparent Ihnt the two stands 
are on widelv different habitat types. 
The first stand is in Group II and is 
probably an ATD, AVO, or AOC h.t. 
while the second is in Group I and is 
probably a OAE, AOVac. or TMV habi· 
tat type. The first aspen stand should 
have a relatively high proportion of 
sugar maple mixed in 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 0 
sand or a thin loamy cop oversand and 
gravel. By referring to Ihe Habitat Type 
Descriptions (Section 6) it is highly 
probable that the first stand is on an 
AVO and the second an AOVac. habi· 
tat type. By inference the low site 
index of the first stond is probably the 
result of factors other than site paten· 
tial. A serious error would have re· 
suited if the user had assumed both 
stands to be on the same sile simply 
because both had the same site index! 

SITE INDEX (Table 5.2) 

Data given on site index represents 
the range of one standard deviation 
from Ihe mean where sufficient data 
has been taken to make such an osti· 
mato. 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 reo 
quircments of a site index trec: no 
evidence of past suppression or ex· 
cessive growing room, no damage or 
tree a b n o rmalities present, etc. 
Heights were taken with a clino· 
meter at known distances, and ages 
with increment cores - visually in the 
lab under goad light conditions. 

Several difficulties were land 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 treesl 
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. AI· 
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 oven 
though extreme caution was taken. 
E x po r i en c e  indicat£!s that these 
errors arc 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 
tables, 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 1 0%. 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 
8 to 1 0%. 

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



index concept. Several studies have 
shown that codominant hardwoods 
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 goneralization 
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 'infertilc' soil unti l  the 
roots penetrate an enriched zone, 
and will then grow faster. Thc use of 
standard curvos assumos this does 
not occur. Although separating site 
index by habitat Iype will account 
for much of this variation, the tech­
nique will continue to be subject to 
this type of error until soilliand 
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 
5.1 1 and 5 . 1 2  reveal, sile indox for red 
pine land perhaps other species as 
well) does not necessarily reflect true 
site potential as previously believed. 
The degree of intensity and care in 
managing the sland (especia lly early 
in lhe life of the stand) is so important 
in the case of red pine that il totally 
masks the effect of sile. As such. site 
index can be very misleading if used 
as a measure of site potential. a l­
though it  will always be useful as a 
measure of current Ilerlormance. 

VOLUME GROWTH (Table 5.3) 

The estimate of mean annual volume 
growth for a spocies within a habitat 
type represents the potontiat growth 
rather ' than actual gowth. It also 
assumes the slands ara regulated and 
under relatively intensive manage­
ment. IT IS IMPOR TANT THA T 
THESE QUALIFIERS BE CONSI· 
DERED WHEN MAKING VOLUME 
GROWTH E VAL UA TIONS. I n  mak· 
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ing evaluations to maximize product 
goals nnd financial returns the total 
potential of the site must be consi­
derod; 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 bc produced under fully stocked 
conditions. Reduction factors will 
have to bo applied if some acros are 
understocked, are taken out of pro­
duction because of roads. etc., or are 
otherwise not growing to their ful l  
potential. 

These summary tables allow oasy 
comparison of productivity poten­
tial between spocies an a given habi­
tat type and the same spocies be­
tween habitat types. I n  making deci­
sions of the spocies or species mix 
on a givon habitat type the product 
goals of your organization must be 
balanced with the cast of converting 
andlor maintaining that species or 
s p e c i e s  m i x ,  a n d  i t s  VALUE 
GROWTH. Very often the species 
having the best volume growth will 
not have the best value growth. Un­
fortunately. tho conversion techni­
ques to accelerate succession or re­
trogression for each habitat type are 
not fully known. When known. this 
information will be included in the 
field guide, so that costs can be 
c o m p u ted. Additionally, manage­
ment techniques to bring poorly 
stocked, poor quality second growth 
stands into a regulated condition is 
also unknown for each habitat tYpe. 
Howover, considerable past research 
a n d  recommendations have been 
made for general situations, and 
through a coordinated effort of tho 
cooperators this information can be 
brought into guidelines within a 
short poriod of time. Schoduling and 
cost data would then be possible to 
compute by each user for his situa­
tion. 

Most mean annual volumo growth 
estimates presented in the summary 
table were collected using point 
sampling (BAF 1 0) in  well stocked 
even-agod stands of specific succes­
sional stages of each habitat type. 



To be acceptable sample stands had 
to have at least 75% composition of 
the indicated tree species and show 
no evidence of growth reduction 
caused by poor stand treatment -
n alural 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 i n  the 
si te index procedure and mean annual 
!lrowth 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 spedes/habitat type com bi­
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
live conclusion that these data are not 
far in error. Regardless, further valida­
tion and refinement utilizing addition­
al sampling and CFI data is essential. 

The most reliable information is for 
red pine and sugar maple within the 
Tsugo -Maianthemum, Acer- Tsuga­
Dryopteris, and Acer- Viofa·Osmorhi· 
za habitat types. Specific habitat type 
related studies have been conducted 
on these species and CFI data have 
been utilized. Measured volume grow-
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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-321. 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 
extrapolation assumes the aspen yield 
tables by a similar site index class. 
However, until more direct 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 cu bic 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· 
blems 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 beon 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 ident ify much of that 
source of variation. 



HEIGHT GROWTH RELATIONSHIPS 
(Figures 5.1 - 5 . 1 0 )  

The height over a g e  !Figures 5.1 -5.5) 
and periodic annual height growth 
charts (Figures 5.6-5.10) by habitat 
type provide the user with information 
about the height growth relationships 
of different species on the same habi­
tat type. this data i s  from detailed stem 
analysis on over 1 80 individual trees 
of various species growing on five 
habitat types. As such these should be 
considered as preliminary relation­
ships. Additional data collection is 
required to finally define these relation­
ships. 

The accuracy of these figures i s  a 
function of the number of trees sam­
pled to derive the relationship. Several 
species (such as European larch) have 
only three trees in [he sample and the 
data should be used cautiously. Other 
species have a minimum of 1 2  trees i n  
t h e  sample within a habitat type a n d  
t h e  data i s  more reliable. To assist the 
user the number of trees used i n  deriv­
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.1. which tended to i m prove the aver­
age growth relationships for aspen on 
this habitat type. However, a l l  of the 
better clones 01 aspen known to be on 
Acer-Viola-Osmorhiza h.t. had been 
clearcut prior to sampling and there­
fore could nol be included in the data 
base. Consequently, the height growth 
curves for aspen on the AVO h.t. show 
poorer growth than that found for the 
ATD h.t. This i s  probably not real and 
user should use the aspen growth 
c u rves for the AVO and 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 
clearcul. 

Use in Deve/oping Site Preparation 
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 
heighl 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 competi ng 
species need 10 be controlled when 
planting red pine, a site preparation 
prescription that merely retards sugar 
maple growth for two to three years, 
but ki l ls  aspen wil l  be required. The 
silvicultural prescriptions given for red 
pine within the Tsuga-Maianthemum 
h.t.  i n  Section 6 should provide this 
balance. conversely, red pine height 
growth does not exceed thaI of sugar 
maple on the Acer-Viola-Osmorhiza 
11.1. until about six years of age, and 
aspen until  approximately fifteen to 
twenty years of age !Figure 5 . 1 0). In 
fact red pine height growth may never 
exceed that of aspen suckering from 
beller clones on the AVO h.t.  There­
fore. a site preparation prescription 
[hat either kills both aspen and sugar 
muple or relolrds their growth for many 
years is required. The silvicultura l 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 i n  Figures 5.1 1 and 5. 1 2, 
care m u st be taken to plant only the 
most vigorous red pine seedlings and, 
if grass is present. it must be con­
trolled, especially on the AVO habitat 
type. 

RED PINE PLANTATION GROWTH 
!Figure 5 . 1 1 -5 ,1 2) 
Recent research has revealed that site 
index and mean annual  increment of 
35 to 45 year old red pine pia mat ions 
is highly correlated to early height 
growth of red pine within specific hab­
itattypes. Sufficient data now exists 10 
incorporate this preliminary informa­
tion i n  tl)e 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  i n ­
crement o f  t h e  plantations is highly 
correlated !Rl�.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 . 1 1 and 5.121. I n  evaluating 
the probable cause of this relation­
ship, it  was found that the variation 
within a habitat type is probably not 
related directly to soil  texture. The two 
fastest growing (highest site indexl 
plantations occurred on the Acer-Viola­
Osmorhiza habitat type. One of these 
plots occurred on a sandy loam soil 
and the other on a silt loam. 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 variable growth within a habitat 
type was site preparation for grass 
control. Since most of these planta­
tions were established on old fields or 
cutover areas having almost no brush 
or hardwood sprouting, brush compe­
tition was nol 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 clnssification was of little 
use. I n  the case of site preparation 
however, there did appear to be n good 
cause/effect relationship. Plantutions 
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 Ilighesl site index 
and volume growth. Although Ihis 
cause/effect relationship is merely an 
inference, the relationship is strong 
enough to suggest that control of grassl 
(and seedling vigor) is as important as 
control 01 brush in maximizing long 
term volume growth of red pine. 

tee nth 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 basisl. 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 lor red 
pine (nnd probably other species a s  
well) does not provide a n  accurate 
estimate of site potential. It does, how­
ever, provide an accurate estimate of 
current stand productivity. Existing 
published yield 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 I N  VERY 
LARGE ERRORS, AND CAN LEAD TO 
I N A P P R O P R I A T E  M A N A G E M E NT 
DECISIONS. 

Use of Curves. Land Managers will  
continue to use site index of existing 
red Iline plantations to evaluate per­
formance and to develop yield fore­
casts for these plantations. To prop­
erly estimate true potential of the site 
lor red pine, however, it  w i l l  be neces­
sary to determine the habitat type. 
Once accomplished, 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 01 newly established red 
pine plantations c a n  be evaluated 
using Figure 5.1 1 and 5.1 2. This is 
accomplished bydetermining the num­
ber 01 years since planting it  takes 
about 20 DOMINANT TREES per acre 
within the plantation to reach a height 
of 4.5 feeL l! should take no more than 
4 years for these trees to attain this 
height on a lMV, TM. AlD, or AVO 
habitat type, or 5 years on an AQVac 
habitat type. If it  takes longer 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. 8y using the c u rves. future site 
index and volume growth of the plan­
tation can be predicted, even though it  
may be only 5 to 10 years of age. 

It  i s  difficult to prove the importance 01 
white grubs 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. 80th 
were growing side by side and were 
on the Tsuga-Maianthemu m-Vaccin­
i u m  habitat tvpe. The one receiving 
the better sod control grew over 1 loot 
per year by the second year, and was 
growing over 2 feet per year by the 
seventh year. Conversely, the adja­
cent plantation receiving only sUllerii­
cial sad control grew only slightly 
more than a half a loot per year until 'Whltc g'llbs mllybcliS much ol ll laeto. in 
the eighth year, and did not start grow-

.crllle'llll lhc growth 01 Jlme when ptantcd 
in U .ass a s the g rass complltltion itself. 

i ng ove r 2 lee t pe r yea r u n t i l  the lou r - L--''--'-'---'----=-.:c:=-",-,-,-,,-,-,----,,-,,-,-----, 
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Habitat Type 

Pinus-Vacc in iu m-Deschampsia 
Pi nus-Vacci n i u m-Carex 
Quercus-Acer -Epigaea 
Acer -Querc us-Vacci nium 
Tsuga-Maianthemum-Vaccinium 
Tsuga-Maia nthemum 
Acer-Querc us-Viburnu m 
Acer-Tsuga-Dryopteris 
Acer-Viola Osmorhiza 
Acer-Osmorhiza-Cautophyllum 
T suga-Acer -M i tchella 
Tsuga� Thuja-Lonicera 
Tsuga -Th uja- Petasites 
Tsuga-Maianthemum·Coptis 
Fraxi nus-I mpatiens 

Maple 

--, 

40-503 
50·56 
54-61 2  
6 1 -73 
60-65 
64-69 
68-73 
45·53 
45·50 

N.D. 
45-57 
5 1 -57 

TABLE 5 . 2  
PRELI M I NARY ESTIMATES 

SITE I N DEX' BY HABITAT TYPES 

White White Red Bass-
Aspen Birch Ash/Elm Oak wood 

50·65 40·50 
55-75 N.D.� 50·60 
65·80 N.D. 63·68 
65·80 N . D. 68·73 
73·82 67-73 64·70 N.D. 

Red Jack White 
Pine Pine Spruce 

40-463 50-56 --
45·53 55·60 N.D. 

50-592 56-642 N.D. 
64-68 67-75 40-55 
72-78 73-78 50-62 
78·82 75·80 55·66 
74-79 N.D. N.D. 

Bal-
.om 

Fir 

N.D. 
N.D. 
N.D. 
N. D. 
N.D.  

60·68 
70·80 N.D. 70-75 64-68 (78-82)6 N.D. N.D. 
75·85 N.D. N .D. 67·70 (78·82) 

N.D.  N.D.  77·82 N.D.  70·75 
58-68 N . D. N . D N.D.  N.D.  N.D. N.D. 
70-80 70-75 N.D. N.D.  N, D. 55-60 N,O. 60·65 50·55 
48-60 44-54 42-49 

N.D. 50-54 47-54 55-65 42-60 

N. 
White Black Tam-
Cedar Spruce arack 

45-56 56-64 
N,O. N.D N.D. 

Tsuga-Thuja-Sphagnum 51 ·59 55·66 25·30 39·47 50·55 
Fraxi nus- Picea -Osmu nda N . D. N. D. 

'Site indexes are given in ranges that represent one standard deviation from the mean. Therefore, occasional site i ndices will be greater or less 
than the limits of the range given. 

�Site indices that are underlined are the results of numerous observations ilnd should be reliable. 
JSite indices not underlined are based on only a few stands and may change slightly after more sa mpli ng. 
�N.D. No or insufficient information is available to make an estimate. 
�--Dashed lines indicate the species are not part of the successional pauern for that particular habitat type. 
e()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 avai lable. 
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TABLE 5 . 3  
P R E L I M I N A R Y  ESTIMATES 

M E A N  A N N U A L  VOLU M E  G R OWTH B Y  HABITAT TYPE 

Habitat Type 

Pinus-Vacci III u m ·  Descha mpsiCl 
Pinus-Vacei ni urn -Carex 
Quercus-Acer· Epigaea 
AGer·Q uercus· Vacei niu m 
Tsuga -Malanthemum-Vaccinlum 
Tsuga-Malanthemum 
Acer - Ouercus-Viburnu m 
Acer -T suga -Dryop!eris 
Acer· Violi'! -Osrnorhiza 
Acer-Os mOTh Iza -Ca ulophyll u m 
Tsug<l-Acer-Milchellil 
Tsugil-Thuja-loniceril 
Tsuga · Thuja-Petasites 
Tsuga·Maia nthemum-CopIIS 
F Taxi nus- Impatiens 
T suga -Th lIja-Sphagn um 
PICC<J- F raxinus-Osmunda 

Hard! 
Soft 

M aple Aspen 

N.D.] 
N D N.D.  

120-321 155- 1 1 81 
28·42 (55- 1 1 8) 

(45-55) (55-1  1 8) 
35·48 (70- 1 1 8) 

140-531 170-' 201 
(45-55) N . D. 
120-351 135-601 
( 1 5-30) (55-BOI 

N.D. N.D. 
N.D. N.D. 

PULPWOOD (Co. Fr.IAc.) 

White White 
Birch Ash/Elm 

N.D. 
N.D. 
N.D. 

N. D. 

N.D. 
N. D. 

N.D 

N.D.  
N.D.  
N. D. 
N.O 
N O  
N.O 
N.D. 
N. D. 
N. O 

Red 
Oak 

N.D. 
N.D. 
N.O 

155-801 
164-701 

N.D.  
N.D.  
N.D.  
N . D. 
N . D. 

Bass-
wood 

N. D. 
N.D. 
N.D. 
N.D. 
N. D. 
N. D. 

Red Jack 
Pine Pine 

130-401' 
140-501 

65-85 150-701 
90-1 1 0  (60-85) 

1 1 0-'  45 170-90) 
1 55- ' 80 (80-1 1 0) 

( 1 30-1 55) N.D. 
1 55 - 1 80 
1 55-1 80 

' Dashed line indicates the species is not pClr\ of the successIOnal p;Jttern for the habitat type. 
2Data in parenthesis are based on only a few stands ilnd may change alter future sampl i ng. 
3N.D. No or insufficient information IS available 10 make an estimate. 

5 - '  2 

Bal-
White <om 

Sprllce Fir 

N_O 
N.D. N.D. 
N.D. N.D. 
N. D. N.D. 
N.D. 135-451 

N.D. N.D. 
N O  N_O. 
N.D. N . D. 
N.O. N.D. 
N.D. N.D. 
N.D. N.D. 

N.D. 

N. 
White Black Tam-

Cedar Spruce arack 

N_ O 

N . D. N. D. 
N . D. N. D. 

N.D. N.D. (30-45) 

N.D. N. O 120-301 
N. D. N. D. N.D. 

Second Printing 1 983 



• 

gl· 1 1  -l: c !�. r 

ACER-QUERCUS-VACCINIUM H.T. 

0 0  10.0 20.0 30.0 40 0 50 0 GO,a 70.0 
AVER,\GE TREE AGE IN YEARS 

FIGURE 5 1 Height/nile rcl,11lonsh'11S for Jilck p,ne and rcd pon� on the 
Accr·Oucrcus Vaf;C'nlllln h"bi131 1ypc (Co,lrleS\' 01 ChampIon hl1ern,ltlonal) 

T r ··1 �/.J r: 
, 1 

-=-J !::< jC... - � -=-cr .1<7' , --1--= , 1-'. l- S 

AVERAGE TREE AGE IN YEARS 

, 

j -
t_ • •  LEGEND 

EO�st 

.r, - I-' 
-.� 

�-OBS 

FIGURE 5 2 Helghl/;]!!!! reI1l1'Onsh'l)S lor 11Ick pine ilml lod Illne on the 
TSlIga·Mmanthemum·Vacc,mum hab'lal [Vile (ComiCS\' 01 ChampIOn 
Inlolll;H,onalj 

5·1 3 



t;: 
• 
" 0 
w I 
w w " � 
w 0 < 
ffi > < 

e 

" 

" 

� 

S 

TSUGA-MAIANTHEMUM H.T. 

AVERAGE TREE AGE I N  YEARS 

FIGURE 5.3 Helghl/ age rel,'IIOnshlps lor va,lOus specIes on the TSlIgll' 
MlIllInlhml'''1ll habllat typo ICO,"tcsy of Ch,II"illOn Inte,natlonal) 

ACER-TSU r::..lI._nRYOPTEAIS H.T. 

I�- I-C 1 -: �-:;= L � G-t- I-=:ft Ir--, . 

Ci, t-� I::;::IC:-: r : 

1 -'- 1-,. c:.:. r..::: c..; 
7'F- ::. 

i0 

II j -" /,� 
-c 

E -= CO . • c :;1-1= i1� :'k-;: =c:. CJ:1= ·r ,: r=rt=::= 1.:;-' ''::j: 
0 0  1 0 0  20.0 JO O 40.0 50.0 60.0 '0.0 

AVERAGE TREE AGE IN YEAHS 

FIGURE 5.4 HeIght/aile wlmionshlps for various sflecies on tllu AcUi' 
Tsuga-O,yoplUris habitat type (Coufiesy of Ch,IInplon International) 

5-14  

• 



0.0 10.0 20.0 30.0 40.0 50 0 60.0 70,0 

AVERAGE TREE AGE IN YEARS 
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YEARS TO REACH BREAST HEIGHT FROM PLANTING 
(A\lc'llge of Three OO"" I1<1flt Trees 1)I�r SevCl11h Acre Ploll 

FIGURE 5 _ 1 1  The lelall0n5h,p belween S,le IIld(l� of red pone iHHt h"bltiU 
Il'pe as <lflecilld by the number of ,'NilS II wkcs apprOKirn1l1cly Iwe",�-one 
lIorni"<lnl see(lI,ngs p(lr <lere lo [(loch hreast hei!Jht (4 5 feet) (COWles\-' of 
Ch<lmplol1 lnll�r nmional) 

3 4 6 7 8 
YEARS TO REACH BREAST HEIGHT FROM PLANTING 

IAvurllye of Throe Dr;lllimml Tmes per Seventh Acre Ploll 

FIGURE 5 . 1 2  Tllerelmionshl!J betwcull lolal mcOIllnnnual increment "I red 
rUilc anti hal)'tnl lypc as nllo<:le1l hy I he 1'Ilmber of yonls ., tllkes Iw"nly-onc 
dom;nanl 5ccdl"'95 Ilcr aco) to runch breaSI heiohl 14 5 [(lIll) (Courlesyof 
Chnlllp,on ',,\O)rnn\!onlll) 5 - 1 9  
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HABITAT TYPE 
DESCRIPTIONS 

The following descriptions of habiwt 
types provide the user with an abbre· 
viated discussion of species. soils, pres­
ent cover Iypes, and general silvicul­
ture information and recommenda­
tions for each cover type. Unrortunate· 
Iv. silvicultural data and information 
are missing or limited on many of the 
newer or less important habitat types. 
As additional research provides Ihis 
information it will  be included i n  future 
printings. 

CLIMAX 

Climax overstory/underSlOfY species 
were obtained from studies done wllhin 
the climax associations. with the excep­
tion of the sand dominated habit<ll 
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 tl1at no climax com· 
munities have been found to evaluate. 
Therefore, information included In 
these descriptions were obtained by 
evaluating successional direction In 
sera I stands. 

U N D ERSTORY SPECIES 

Common and important understory 
species that occur on a given habitat 
type are listed by decreasing c a n ·  
stancy ( i . e ,  how often it I S  found on a 
habitat type). Coverage is also given to 
enable tbe user to form a mental pic· 
ture of what a habitat type looks like 
vegetatively. This data is derlv(!(1 from 
over 2500 sample plots and is very 
reliable for the more common upland 
habitat types. The user should refer to 
the discussion of T;)ble 5.1 (Ground· 
flora Distribution) for a further expla­
nation of the l im itations of lilis dnta. 

SOILS 

Although considerable information 
has been collected on soil/habitat 
type correlations, analysiS of Ihese 
correlations is not final. Therefore, 
only broad soil types are described 111 

Ihis section. Further, it is anticipated 
that any discussion of soils will be al 
least as comprehensive as that for 
habilal types. lhe.reby necessitating a 
separate field guide for soils. 
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SUCCESSION AfTER ORIGINAL 

LOGGING 

These descriptions allow the user to 
Identify t h e  general nature of the 
cover types thaI have resulted from 
111e three most common types of past 
logging of our forest lands; logging in 
original old growth climax stands, log· 
ging i n  second growth virgin stands; 
ancl logging followed by burni ng. AI· 
Ihough generalized, these descrip­
tions provide a framework for under· 
standing the complex mosaic of cover 
types Illal ;)re typically found in the 
western U.P. a n d  N , E. Wisconsin 
today. 

These descriptions are not intended to 
Imply that the resulting cover types for 
a given activity within a habitat type 
are inclusive, Other possibilities also 
exisl. AClUal response to an activity 
Ilot only depends on the type of activity 
(i.e. disturbancel but also in its sever· 
ity. available seed, and climatic concH­
tions at Ihe t ime of disturbance (see 
section on succession for further 
diSCUSSion) 

GENERAL SILVICULTURE 

I N F O R MATION 

Perlainent information such as site 
index, volume growth, rotation ages. 
yields, and successional stability are 
presented for each species typicallv 
dominattng a successional stage with· 
in a habitat type. The information 
presented i n  this table also assumes 
that stands are intensively managed 
and are in a regulatedcondilion, There­
fore, moan annual  growth. rotation 
lenglh, and yield at the end of rotation 
provide information of tile species PO­

TENTIAL on a given habitat type rather 
t l lan Wlla! is being producecj with 
todflY'S practices. 'Potential' produc­
tivity rmllOr Ilwn 'actual' is used as it is 
a betler measure of site capability. It is 
e<lsier 10 apply a reasonable reduction 
factor to a species potential productiv­
ity when circu mstances warrant lhan 
to guess the site mighl be capa ble 'o'f 
producing, 

SPECIFIC INFORMA nON ON SITE IN­

DEX AND VOLUME GRO WTH HA VE 

BEEN DEVELOPED FROM LIMITED 

OA T A AND SHOULD BE USED WITH 



CAUTION. A detailed discussion of the 
use and limitations of tllis elala is given 
in the section on summary !abies. 

Rotation ages are suggestions based 
on growth and on projected yields. 
These will be revised as bellerdata 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 yield tables for site classes 
comparable to that for the individual 
habitat tYlles, or where data or specific 
research have provided tentative data. 
However. use of yield tables assumes 
a good correlation between the site 
index employed by the yield tables and 
true site potential for the habitat type. 
This correlation is not known, but is 
the best available at the present time. 

Preliminary data on mean annual and 
periodic annual volume growth is avail­
able for some species/habitat type 
combinations. For instance yields of 
uneven-aged sugar maple on theAcer­
TSilga-Dryopteris habitat type have 
been determined based on cutting 
studies i n  well managed. regulated 
stands in tile Ford Forestry Center. 
Additionally, volume information is 
available for varying ages up to 50 
years of age for red pine on the Tsuga­
Maiamhemum. Tsuga-Maianthemum­
Vaccinillm. Acer- TslIga-Dryopleris. 
a n d  Acer- Viola- Osmorhiza habitat 
types that provide mean annual and 
periodic annual volume growth, yield, 
and other data. This type of i nforma­
tion is lirnited, however, and in general 
yield data is incomplete and additional 
research should be planned to strength­
en these estimates. 

SUGGESTED SILVICULTURE 
SYSTEMS 

An abbreviated listing of a silvicullure 
system that could be used i s  presented 
for each species within a habitat type. 
The user should be aware tllat other 
systems will work on a given spe­
cies/habitat type combination and the 
suggested system represents a typical 
one that would be widely adapted for a 
variety of objectives. 

As noted previously. the systems out­
lined assume stands are already in a 
regulated condition. Procedures and 
systems utilized in bringing unregu­
lated stands inlO regulation have nOl 
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 
t ime. These could provide interirn 
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 i n  order 10 tie 
those research results directly to 
these habitat Iype descriptions 

Herbicide recommendations 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 
and synthesized to develop the recom­
mended herbicides and application 
rates. Sufficient information is now 
available to indicate that these herbi­
cides will generally provide the level of 
control needed to allow near maxi­
mum growth of the conifers. How­
ever. each herbicide provides a differ­
ent spectrurn of cOnlrol and no single 
one will be satisfactory for all condi­
tions the user will finel within his or 
her ownership. Nothing replaces ex­
perience i n  deciding specific IHescrip­
tions. and these recornmendations 
merely provide guidelines for the user 
to get started. Nor are the chemicals 
l i sted the only ones that may be suita­
ble. Others may be equally or even 
better suited. but are not listed l)e­
cause the authors are not familiar 
with Illem. 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 lalest recommenda-
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DEFINITIONS USED 

Constancy a measure of the Ire­
quenq of occurrence of a species 
across a given habl1al type_ 

Eolian or Loess - transported or dep­
oSi ted by Wind, (There IS some dis­
agreement among SOil SCientiSts tlS to 
whether these (Ire fine eolial' or loess 
deposits or are ni)latlon t i l iL  

Podzol (Podzolized) - a sandy or loamy 
s;and 5011 haVing a leached Al (E) 
horrzon Ihat IS often grayish In color. 
With an accumulation of clay. organ­
ICS. and millerais (primarily ifon with 
some alumrnuml In the B honzon In 
highly podzolized Salls thiS accumula­
tion of clays. organiCS. and Iron often 
cements mto an onSWln layer of dis­
continuous dark reddish ilrown plates 
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In the B honzon. (Where used In thiS 
field guide the term podzol or podzol­
ized refers to thiS process father than 
10 meet ing the exact criteria for a 
spoclosol) 

lacustrine - soils formed from former 
luke bed deposits. 

Mominc - a hUlTllllocky deposit of g la­
Cial  t i l l  formed at Ill(! term inal encl. 
Sides or under a receding glacier . 

Drumlin - Whale-back shaped glacml 
feature composed of unsorted t i l l  
whose aXIs IS paral lef to the direction 
of Ice flow 

Coverage - see definitions of cover­
age terminology I n  Sect ion 2 - Classl­
'iCatlOn Key, 



PINUS-VACCINIUM-DESCHAMPSIA HA81TAT TYPE 

(PVD) 

IDENTIFICATION 
FrOIll kev: The slim of hair!]l<tss. sr.dUe. rein­
deer 1110SS and bearberry > the sum of willi 
lily-ol·the-valley and hr�ckel1 fern. And hair 

�rass > sedge. sJlillulosc shield fern usual Iv 
absent. 

Addilional Habitat Characteristics: 
1. This is an cX1remcly !trough1\' type and 

oil en poorly stocked with iack pine. 
2. The hracken fern is normally vcrI' sparse 

on this type and is usually less than 1 loot 
tilll. 

3 This type is COlllmon on "SiHld or pine 
plilins". 

CLIMAX OVERSTORY 
Dominant Jack Pill!! 
Associate: Red Pine 
Minor: While Pine 

UNDERSTORY SPECIES 

SUCCESSIONAL OVERSTORV 
See successional dia!Jrarn as Willi a detail 
below 

Succession After Original lo!Jging 
1 . LO!J!J!!d Climax Stands: Seed oriflin jack 

pine wilh scatleml (cd pine. usually 
poorly stocked. White pine uncommon. 

2. Logged Successional Stands: Jack pine 

and scattered red pin�_ with poor 

asp�n. red maple or oak uncommon 
d�pending on seed source. 

3. loggett �nd BUflwd: Jack pine occas­
sional red pin� 

Table 01 common and imllortanl species in order of decreasing constancy with expected cover age 
range ,"primary indicator. "additional indicator. +coml11on associate!: 

COUSlancv 
>75% 

75-50% 

SOILS 

Silecies 

Hair\lrass 
Sed9� 
Sweetlefll 
lowsweet blueherry 
Flaindeer rnosses 
Trailin9 arbll1US 

Bracken lern 
Canada bhwherry 
Pin cheflY 
Co�w.rhe�t 

Sarlll Clu!try 
Bearherry 

AVeril!le Coverage When Present 
<5% 5·Hi 15·25 >250/. 

+ 
,. 
+ 

+ 
+ 

+ 

JUlleberry -t. 
Wild lily-ol-the-va lley + 

This habitat l\'lle is only lound on sandy soils Vlith linle 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 Annll�1 
GrowthZ Rotation Yield at Successional 

SuccCSSiOllill Site Index Puillwood Age Rolation Stahility 
Stage (50 VIS.) (Cu. Ft.lAc.) [PUlpWDOllj ICCF/Ac.) 

Jack Pine 50·56 [30·40)' 50-55 1 ).21 Hi!lh 
Red Pine 140·46�' 50 ? low 

. Data given In parenllu!sis are hased on preliminary or sketchy inlormation. 
] CI/Ac/Vr. 

SUGGESTED S llVICUlTURAl SYSTEM 

Species Harllest 

Jack Pine Clearwt 
Site Preparation 

'Disk or 
'Patch Scarify 

'Silllicui!ura1 Illcscrilllions ilrc not well known. 

Second Prinlin!l, 1 983. 
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Reueneralioll Thinnings 

'D i rect Seedliu!.] or 
' Direct Seed 2·3 scr.!! NOllE! 
pcr patch 



PINUS-VACCINIUM-CAREX HABITAT TYPE 

(PVC) 

IDENTIFICATION 
From key: The sum 01 hairgrass. SI!�!IC, rein­
deer moss and bearberry > the sum of wild 
lily,ol·the-valley and bracken fern. And sedge 
> hairgrass. spinulosl! shield fern often 
present 

Additional Hahitat Characteristics: 
1. This is a VCI)' droughty type with jack pine 

the only species cilpable of occlifling in 
well stocked Slam/s. 

2. The bracken fern is ahen very sparse on 
this type, and is lIsually less than J �'l feel 
tall. 

3. This type is COlllman on "sand or pine 
plains". 

CLIMAX OVERSTORV 
Dominant: Jack Pine 
Associate- Red Pine 
Minor: Black spruce. white pine 

UNDERSTORY SPECIES 

SUCCESSIONAL OVERSTORY 
Sec successional diagram as well as detail 
helow. 

Succession after original logging: 
1. Logged climax stands: iack pine with 

some red Iline. black spruce, often poorly 
stocked. White pine uncommon. 

2. Logged successional stands: Jack pine 
and scattered red pine with poor aspen. 
red maple or red oak depending on seed 
sourCI!. 

3. LOmled & burned: Jack pine. red pine. 

Table of common and important Sllccil!s in order of dccreasin!l constancy with expected coverage 
range ( " primary indicator. 'additional indictlt{]r, +cornm{]n associate): 

Constancy 

>75% 

75-50% 

SOILS 

Species 

Sedge 
Low sweet blueberry 
Sweet lern 
Sand cherry 
JUlleherry 
Wild lily·ol·the·valley 
Bracken fern 
Trailing arhutus 
Reindeer moss 
Ha irgrtlS5 
Wintergreen 
Cow wheat 
Canada hlueherry 
Spinulose shield fern 

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

+ 
+ 
+ 
.. 

.. 
.. 

.. 
.. 
+ 
.. 

+ 

+ 

This habitat type is onlv found on sandy soils wilh little 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! Rotation Yieltl at Successional 

Successiona l Site Index Pulllwooll Ane Rolation 
Siage (50 Yrs.! (Cu. Ft.lAc.! (Puiliwood) ICCFIA,.) 

Jack Pine 55-60 140·50)' 50 20·25 
Red Pine (45-53) 

1 Data given in parenthesis are based on preliminary or sketchy 1I110111131ion. 
I CflAc'/Yr. 

SUGGESTED SllVICUlTURAl SYSTEM 

tlnrvcst Site Preparation Regcnonltion 

Stahility 

High 
low 

Thinnin[Js 

Jack Pine Clc<llcul "Disk or 
'Patch Scarify 

'Oirect Sced ( Ih Ih. ae.) None 
"Direct Seed 2-3 seed 

-Patch Scarify 
or Oisk T'cnch 

PCI SpOl 
·Plant 900·1000 
trees/ac. 

·Silviculture operations arc not adequately known. therelore the suggested guide is an estimate 

based on ulrarlo1aled knowledge. 

2nd Printing. 1983 



QUERCUS-ACER-EPIGAEA HABITAT TYPE 

(QAEI 

IDENTIFICATION 
From key: The slim of hracken fcrn and wild 
lily-ol-the-valley > tlw sum of hairgrass. 
sell!l!!, reindeer moss ami bearlJmry. And 
tfailing arbutus at least twice as much cov­
erage as the sum of heaked hazelnut, wild 
sarsaparilla, and harren strawberry. 

Additional Habitat Characteristics: 
I .  The bracken fern on this type is often 

nearly continuous except under heavy 
plantation overstories. 

2. The bracken few is generally iIround two 
feet tall or less. 

3. Trailing arbutus. while it is the key indica· 
tor, may not be in high ahundance allll 
Illay occur in palctres only. 

4. Beaked hazelnul, wild �arsaparjllil, and 
harren slrawberry are usually absent or 
e�tremely rare on this Iype. If these spe-
cies occur in fair ahullllance you rnay he 
on the Acer-Quelcus-Vacciniurn halritat 
type. 

UNDERSTORY SPECIES 

CLIMAX OVERSTORY 
Dominan1: Rl!d oak, Red Maple 
AssociaTe: Nonl! 
Minor: White Spwee. while pine 

SUCCESSIONAL OVERSTORV 
See sliccessional diagram as well as [tcrail 
helclW. 

Succession Aller Oliginal logging 
L Logged Climax Sta nds: seed and sprout 

origin Icd oak and Icd maple with black/­
white splttce, IIlhite pine. and SOIllC hal­
sam fir. 

2. Logged Successional Stands: white pine. 
whil� spruce, jack pine and/or red pine. 
depcl1lling un secd source. 

3. Logged and Blirned: jack pine. red pine. 
and/or aspen depcmling 011 seed source. 

T ahle of common and irnlrortant slrecies in order of decle [Ising constancy wilh eXlwctert coveraye 
rall!]e ("primary indicator. °athlilional indicator, + common i1ssocialel: 

Constancy 
>75% 

50· 75% 

SOilS 

Species 
Averalle Coverilgu When Present 
<5% 5-15 1 5-25 >25% 

Bracken tern 
Wintergreen 
low sVleet blueherry 
Trailing mliutlls 
Juncbcrry 
Grasses 
Mosses 
Canarla blueberry 
Cow wheat 
Swern fem 

+ 

Sert!leS + 
Blue r.ladonia + 
Wilrl lily·ol·the·valley 

... 
+ 

The Quercus·Acer-Epigaea habitat tytle is almost always found on sandy soils with poor horizon 
development. The landform is oilen a nearly level outwash or lilcuSlrine deposit wilh hilly or 
dissected areas less co 111111011. In limited areas this type witl ocr.ur on heavier soils v/hich are 
very shallO'll t o  hedrock. 
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SILVICULTURE 

Successiollal 
Slage 

Jack Pine 
Rerl Pine 
While Pine 
Asrcn 

While Spruce 
Black Spruce 
Aed Oak 
Red Maple 

GENERAL SILVICULTURE INFO RMATIO N  F O R  

PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE 

Sile 
Ilidex 

(50 Ylsl 

513·fl4 
50-59 

? 
(50·651 

? 

(40·501 

Mean Annual Growthl 
Pilip Saw 

(Fl.l/Ac.) (IlF/At) 

50· 70' 
65·85 

Rotation 
Au, 

Pulp Saw 

50 

50 80 

Yield al Rotation 
Pulp Saw Successional 

(CCF/ac.) (MIlF/ac.) Stability 

(20-30) Mod. Low 
(25-35) (20-28) Molimale 

Moderate 
Very lolV 
Mod High? 
Mod High? 
High 
High 

I Data given in Ilarenlhcsis ale based on preliminary or sketchy i11101111311011 
1 Growth is per acre per vear. 

SUGGESTED SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE 

Species 

Jack Pine 

Red Pine 

Aspen 

W Spruce 

Balsam Fir 

Harvest 

Clearcut 

Clear cuI 

Cleareul 
Parenl sland 
must have 50 
lIees IIr 20 
Itl/Ac. 
Clearelll 

Site PII!par3tion 

"Oisk OJ disk !Jench to ex· 
pose mineral soil and 
reduce competition. 

"Oisk OJ dis� !Jench to re· 
ducl! competition. If brusl1 
competition warranls. spray 
wilh 1 931.1ac. TOldurl 1 0 1 . 
2 �lS.ilC. Roundup. or I 
gill./ac. Velpar l. 
Leave residual of no marc 
Ihall 50 trees or 1011.1 
B.A lAc. Prelerably remove 
all OVCfStory. 

'Oisk 10 reduce tOnllJetilion. 

Nut a dcslleahlc species 011 this site. 

Nilt a IICSIIcnhlc species 00 this site. 

Rogeneration Thinnings 

Plan! SOO 
tree/ilt o r  
"direct s�ed 
ImJlg Yl lh.lac 

Plant !lOO 
Irees/at 

Sucker 

Plant 900 
trees/at. 

"Thin once al age 25·30 re· 
moving 4·5 CCf and leaving 
601I-iB.A./At 

'TII!n once at 25·JO. 45·50. 
& 65·70 to !lO. 100 fIIilC. 
fI!SlleClively. Remove 5 to 8 
CCF for Ihinllinus 

NOlie 

Red Maple 

Red Oak Not a desircnhle species on this site (excelJl fur wildlilc! 

I Aspen is not iI IHoductivc species on this site and conversion to a softwood is advised . 
. Silviculture operatiolls are not i1de1lualely known. therefore Ihe suggested guide is an estimate based on 

extrapolated knowlerlge 

Second Prilltillg. 1983 
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ACER-IlUERCUS-VACCINIUM HABITAT TYPE 

(AIlVaci 

IDENTIFICATION 
From key: Trailing arbutus < twice as much 
coverage as the sum of beaked hazelnut. 
'1lild sa/saparilla and barren strawbeflV, And 
low sweet blueberry > the stun of wild 
sarsaparilla, wood betony, twisted stalk, yel· 
low beadlily, lalse solomon's seal. and sllinu­
lose shield fern. with wood betony less than 
5% coverage. 

Additional Habitat Characteristics: 

1. Bracken fern coverage is often {lrcater 
than 50% on this type and, though varia­
ble. averages about 2\12 feet and is usu­
ally taller than on the Quercus-Acer· 
Epigae!l type. 

2. Beaked hazelnut is llsually common, 
otten occuring in clUmps. 

3. Wood betony, twisted Slillk. yellow head­
lily, talse soloillon's seal. and spinulose 
shield fern arc often absent or extremely 
mre all this type. It any of Ihese species 
are cornman you Illay be on the Tsuga· 
Mainanthemum·Vaccinium Iype. 

4. low s'mel blueberry is usually well 
represented but may be hidden under a 
cover 01 bracken lew. 

UNDERSTORY SPECIES 

5. Allhough not as ahundant as on the 
TStlga·M aianthemum·Vacciniulll h.l., 
while pine commonly occurred on this 
type betOI!! Ihe white pine cuts at th!! turn 
ot the century. and scallered stumps are 
slill evidenl today. 

CLIMAX DVEASTDRY 
Domin anI: Red Maple, Red Oak 
Associate: E. Hemlock. white pine 
Minor: Balsam tiro white spruce 

SUCCESSIONAL DVERSTDAY 
See successional diagram as weIJ as delail 
below. 

Succession Alter Original Logging 

1. Loggetl Clima� Stands: Seed origin red 
Ilwplc, rell oak. balsam fir, and occas­
sional wltile pine anll while spruce. 

2. longed Successional Stands: sproul red 
maplc. red oak andlor balsam tir, white 
spruce. white pine, with occassional red 
pine, jack pine, aspen, or white birch (or 
cluillps 01 these spccies). 

3. logged and Burned: aSllen/white birch, 
red pine, jack pine. depending on seed 
source. Balsam lif and white spruce may 
be mixed wilh any of the above specics. 

Table of cOlllmon and important species in order of decreasing constancy with Ullected coverage 
range (""primaIY indicator, 'additional indicator. +comlllon associate): 

Constancy 

>75% 

75-50% 

<50% 

SOILS 

Species 
LoVJ swect blueherry 
Bracken fcrn 
Canada hluebeffy 
Wintergreen 
Large leaved aster 
Beaked hazelnut 
Grasses 
Pincherry 
Wood anCIllOll1! 
Junellerry 
Barren strawherry 
Slarflower 
Cow wheat 
Wild sarsaparilla 
Sweet lern 

Average Coverage When Present 
<5% 5-15 1 5-25 >25% 

+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 

+ 

The AOV habital type is m osl cOlllmon on sanrty soi Is with moderate horizon development. The 
landlorm is usually an outwash (lacustrine less cOlnmanf 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 gravel. 
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SILVICULTURE 

Successional 
StRge 

J�ck Pini! 
fled Pine 
White Pine 
Aspen 
While Bifeh 
While Spruce 
Balsam Fir 
Red Oa� 
Red Maple 

GENERAL SILVICULTURE INFORMATION FOR 
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE 

Silr Mean Annual Growthl Rotation Vield at ROlalion 
Index Pilip S •• A,. Pulp S •• 

150 yrs) IFI.lIAc.' (DF/At) Pulp S •• (CCF/nc.) (MOFfat.) 

1l7-75 GO-8& 45 2f)·33 
6�·6B !l0· l 1 D 550-]00 45 70-811 (28·381 123-331 

? 1 ? , 
(55.751' (601 

, ? 
140-551 

? 
150·601 (1001 
140-501 

, Data given in pn!l!nthesrs ale bas!d on preliminary 01 skelchy illfullnallOIl 

1 G'OI'.'111 is per aCle pCI year 

Successional 
SlnbililY 

low 
Mod. Low 
Modmmu 
Verv lol'! 
Very low 
MorlClnlc 
Mod. lllgh 
HiOh 
lIigh 

SUGGESTEO SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE 

Species 

Jack Pine 

Red Pine 

'II' Pine 

Asnen' 

W Birch 

W Spruce 

Balsam fu 

Red Maple 

Ilnrvesl 

Clcami! 

ClearClIt 

Clealcut 

Ciearcul 
Parenl 81illll1 
nilist have 50 
trees or 20fl 1 

'Shel1l:r\\looll 
Ciearclli 

'Shel1erwood: 
Prep cui 10 70ltl 
lac. fil'e years 
larer seed cut 10 
5Off/ac. remov· 
il1g as much 
maple III. alill 
spruce as pOSSI' 
ble FOllr 10 7 yrs 
Imer I�moval 
culting 

SilD Prapnralion 

Iluillove nllY hnrdwoOl1 and 
spIny hcrhicide Ul �ontr!ll 
hfllsh if nccessmy.'.l 

Remove any hardl'wod alld 
spray herbicide to [olilrol 
blilsh if necessart. ' 

Remove any hard�Jood and 
spray herbicide.'.l 
leave residual 01 no more 
Ihan 50 trees 01 IOfP 
II.A./ac. Prelerablv remuvill 
all ov�rstorV. 
? 
Remove allY hardwood ami 
siliay herbicide 10 conhol 
brush II lIecessary , 
'Oulillg seed CUI disperse 
sklddrng. Ouung removal 
cullrng concentrate skiddrng. 
avoulmg areas 01 advanced 
oak .egenelation 

tlol 11 desiroabl� slleties on this sile. 

Renonerlllinll Thinninos 

I'lall\ ono 'Thill nnee 31 ago 25·30 reo 
trees lac. nlovillg 5-6 CCF lac. ami 

leaving 60ft/lac. basal 
area.l 

Plalll 1100,900 '1Iun at age 25·30, 40·45. 
trees/ac. 55·6010 90. 100 and 1 10. 

It l/ac. basal area.' Remove 
6·9 CCF/at. for each 
thinning 

Plant 800·900 ? 
Irees/ac 
Sucker �jone 

Nalural 
l'lanl 900 
Ireeslac 

, Silvicullure olleralions ale nOI adequately known. therelore. Ihe sUlIgested lIunle is an eSlimale based on 
e.111Ipol11led knowledge 

, Suggested helbrCldes are Tordon 1 0 1 .  4 qts./ac., Roundup, 2 elts lac. jup to 2.5QI5. for hard 10 kill red maple 
and 01lkl: Velpar L 4 qts lac .. and when named and labeled Dupont DPX-T6J76. 2·4 oz/ac. (6·8 ol. lor I. oak 
and $. maplel. Tordon 1 0  I. and OPX·T6J76 will not kill grass compclilion failure to reduce grass competition 
will reduce led Iline volume growth hy up 10 30%. Double dlsklng also conlrols aspen suckering wilhout 
herbicides. 

I Do nOI spray Velpilr direclly nn lack IHnc. or ROlJndllp drrectlv 011 while pine. 
I Do not allow bilsill area IICI acre to eueed 1 2 5  hi or 180 h' lor iack pine Oi led pillc respectively belore 

lhillnin9 
• Aspen IS not a prodllclive species on 11115 site alld cDn�elsion to a 5011wood IS advised. 
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TSUGA-MAIANTHEMUM-VACCINIUM HABITAT TYPE 

(TMVI 

IDENTIFICATION 
From key: Canada blueberry, low swec! 
blueberry and/or wood betony present. Anti 
low swell! blueherry < the sum of the COVllr­
age 01 wild sarsalliHilla, wood .betony. 
twisted stalk. Vellow beadlilV. false salam­
Oil'S seal. and spinulose shield fern. 

Additional Habitat Characlerislics: 

1. Canada bluebellY usually OCClJlS in great· 
er coverage than low sweet hiliehelly. 

2. Under conifer plantations or well stocked 
hardwood stands the btuetJl!llies may 
have very tow coverage. 

3. Bracken fern coverage is allen greater 
than 40% 01 this Iype ilnd may he waist 
high 13·3!h ft.}. 

4. It wood betony is present it is likely that 
you are on this Iype. 

5. Wild sarsaparilla is often COUlman on this 
tYlle and usually occurs in graUl'S. 

6. White pine dominated this type prior to 
the heavy white pine CIlts in the h1lrl 01 

UNOERSTORY SPECIES 

the century. Therefore, while pine SlUmps 
and/or residual while pine Dilen are pre­
valenl in stands oi lhis type 

CLIMAX OVERSTORY 
DOlllinalll: Eastern hemlock, red maple 
Associille: SU{]i1r maple, white pine, 

halsam fir. while spruce 
Minor: Red oak 

SUCCESSIONAL OVERSTORY 
See successional diagram as well as delair 
below. 

Succession Aller Original Logging 

1 .  logged Climax Stands: Seed origin red/ 
sugar maple, i1nd halsam fir/white spruce. 

2. logged Successional Stands: sprout red/ 
sugar maple ami/or balsam fir/white 
spruce. with occassional red oak lor 
chllnps of lell oak). and/or white pine. 

1 logged and Burned: aSllen/birch and/or 
balsam IiI/white slHuce. Where seed 
source availahle stands of white. jack. or 
led pine can develop. 

Table of COllllllon anti important species in artier of decreasing constancy with expected coverage 
range ,"'primary indicator, "additional indicator, + cornman associate): 

Constancy 

>75% 

15-50% 

<50% 

SOilS 

Bracken fern 
Wild lily·of·the·valley 
Large leaved ilstH 
Canada hlueherry 
Wild sarsilpilrillil 
Beaked hazelnut 
Grasses 
Winter!lrecn 
Jlllleberry 
Starflowel 
Low sWllet blueberry 
Sed!leS 
Yellow beal!lily 
False solOlllon's seal 
Twisted stalk 
Wood betony 
Spinulose shield lem 

Average Coverage When Present 
<5% 5·15 1 5-25 >25% 

+ 

+ 

+ 

+ 
+ 
+ 

+ 

,. 

+ 

The Tsuga·Maiamhernum-Vacciniulll habitat type is primarily found on sandv soils with 
moderate hOfizon development or shallow sandy loam soils. The landform is usually outwash Of 
lacustrine in origin. or where shallow colian deposits cover course sand and gravel. II is less 
comrnon on moraines where it IIwy occur in areas shallow 10 bedrock. 

6 - 1 2  



SILVICULTURE 

Succc!>Sional 
Stage 

Jack Pille 
Red Pme 
White Pine 
ASllen 
White BilCh 
White Spruce 
Balsam Fir 
Red Oak 
Red Maple 

GENERAL SILVICULTURE INFORMATION FOR 
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE 

Site Mean Annll�l Growth? Aot�tioll Vield at RotatiOIl 
Inde. Pulp Saw Age Pulp Saw 

(50 yrs) (Cu. Fl.) (811Ft) Pulp Saw (CCF/ ac.j (MBF/ac.j 

{73-78) (70·90) 40 (24·30) 
72-78 1 1 0· 145 650·80n 40 60·80 31·40 (29-38) , , , , , ? , 

(65·80)l (55· 1 1 8) ,15: 55 (30-53) , , , , 
50·62 , , , 

(63-68) 
(50-56) 120-321 

Successional 
Stability 

Very law 
lol'l 
Moderate 
Very lol'! 
Very low 
�liod. High 
High 
Mod. High 
High 

I Data given in IJarenlhesis are iwscil un prchlllln�ry or sketchy iufnrlllal1011 
1 Growth is per acre Iwr I'car 
1 Sile Indc� IS highll' \',uiable for aspen hecillise of Its Sl)I\Silivity 10 stan,! \lllatmCIII \�hel1 it was regenerated 

alld bec;Hlse 01 its \'�ry h!!lll !lelletic �arlahill!v 

SUGGESTED SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE 

Species 

Jack Pirre 

Red Pine 

W Pine 

Aspen 

VI Birclt 

VI Spruce 

Balsam Fu 

Rei! Oak 

Harvest 

Ciearcul 

ClearC\lI 

Cleamlt 

Clearcut 
Parent sland 
must ha�e 50 
trces 01 20tt?/ac 

'Shelterwood 

Clcarellt 

·Shciterwnod 

'SlIel!�rvlOod 
Prep, W! to 
801(7/ac, F,ve 
I'ears lalel seer! 
ell! to 60h1/ac 
reIllO�ln!J as 
IlllH:1I 
lila pie nud III as 
Ilossillle, Fum ro 
7 years Intl:r re 
1Il0vai clming 

Sile Prep�rnlion 

Remov� any hmdwollli and 
spray herlHCIllc 10 (11(11(111 
brllsl1 II nccess1II\' '.1 
Remove any hardworJlI and 
spnly Iwillcirle to CIIntrlll 
brush ami !Jrllss il 
necessary ' 

Remove illly hafllwooll illid 
sluily Ilcrtlicide to cunllnl 
brush, r! necessary ',I 
leave residual of no lIIore 
than 50 trees or 10ft1 
B A I At Preferably remove 
all overslury 

RI�l1la\'e illlY hjUlk,nOd and 
Wla\' hcrbicille In wnuol 
IIr1lsII, II necessllly , 

Rcoeneralioll Thirrrrin!ls 

Plallt 700·BOO 'Thin once al age 25·30 r l)' 
trees/ac. rnove 6·8 CCF/ae. ilnd ICilV, 

ing 60lil/ac. basal area,l 

Plant 700·900 Th'lI al a�e 20·22. 28, 30. 
Hees/ac 42-47, an11 55·6510 90. 

1 00, l i D, 1 2 0  Itl/ac re-
spenil'ely, Remove 6·10 
CCF Inc, for each Ih'nning.l 

Plant 700-900 7 
IreeslilL 

Suc�cr tlone 

rjalural 

Plan! 700-900 ? 
trees/at 

'Dluinu siled tilt disperse s�lIldln!/ OIHInU 
le"lo�al wnin!/ concenlrale �kllld'nu, 
avnllJlIIg areas 01 advallr.ed oak uenerarion 

tlot a tlesirealrle sllecies on tIllS s,le 

, Silvitultluc operations arc nOI allcrpla(Cly klllIWIl. therelore, the �II!1ucsled guide is an eS!lmate hased on 
extrapolated knowledge 

1 Sug�esled herhiwles are Toulon 1 0 1 ,  � qls lac.  HOIiIlIIIIIL 2 qts Jac, (lip (0 2.5 qls, for hard (0 kill rell 
maple); Velpal l. 4 qls lac .. ilrlll whrm n<lrned and lahelerl Ollpllnl OPX·T637G, (2·4 oilac.1 (4·6 Ol for r. 
malilel TordOIl 1 0 1 .  ali(I OPX,T631G wrll not krll yrass C!lIIlIJe(ition For this lank flU1 01151. 00Vlw453 ME. 
(Expertmcnlal number, 0010'1 Corpi or any other r.Olllpilllhle grass killer Failure to cOlillol �rass ..... ,11 reduce 
volufI,e growth of red pine by lip 10 30% OOllhle diskrng also controls aspen suckering "lithou! herbicides 

1 00 no! splay Velpar drrecllv on lack PIlIC. or fllllllldlip rilrec(ly 011 ,'Illite pine 
) 00 not allow basal area per acre of iac� pme anrl rcd pine to e�ceed 1 2 5  Itl and 1 80 hi respH!ivelV belofe 

thinning 
• Aspen IS not a prOdUtllVe specres on rillS si!e and corwersiOIl ro a softwood IS adVised. 
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TSUGA-MAIANTHEMUM HABITAT TYPE 

(TM) 

IDENTIFICATION 
From key: Canada hlueberry. low sweet 
blueberry, and wood betony absent or e�· 
trernely rare. And wild-lily·of-the-valley > 
the sum 01 the coverage of spinuiose shield 
fern. swellt cieery. elderberry. and yellow. 
canada or downy violet. 

Additional Hahitat Characteristics: 
1 .  Wild lily-o/-tlle-valley is allen very abuud­

ani and scattered throughout the stand. 
2. Elderherry. yellow violet. jack in-the-pulpit. 

bloodroot, rattlesnake fern. and lady fern 
are very fa/c on this type. If any of these 
species ;ue common you may he on the 
Acer·Tsuga-Oryopteris Of Acer-Viola-Os­
mo/hiza habitat type. 

3. Wood bl!lony, cow wheat. sweet fern. and 
trailing arbutus are extremely fafl! on this 
Iype. If any 01 these are common you may 
be on the T suga-Maianlhemum-Vacciniulll 
habital type. 

Phases: 
l .The Desc/liImpsia phase is limiled to 

moderate 10 highly pO�lOlized sands. usu-

UNDERSTORY SPECIES 

ally in areas with a history of frequent 
fires. haying. larming. or deeply lurrowed 
plantations. 

CLIMAX DVERSTORY 
Dominant: 

Associate: 
Minor: 

Eastern hemlock. sugar ma­
ple. red maple 
Yellow birch 
While spruce. balsam lir. 
white pine. red oak. N. white 
cedar. basswood 

SUCCESSIONAL OVERSTORY 
See successional diagram as well as detail 
below. 

Succession Aller Original Logging 
Uogged Clif11a� Stands: Seed origin-

sugar Ired maple wilh mixed yellow hirch. 
2. logged Successional Stands: Seed and 

sproul origin red/sugar Illilple with mi�ed 
yellow birch. and minor wmponents a! red 
oak. basswood. vJhite cedar. white spruce 
and halsam lir. 

3.Loggell anll burned: aspen/birch and/or 
spruce/fir with tnixed red/sugar maple; 
occasionally led and lack pine. 

Table of COltllnOfi nnd importaut Sltecies in order 01 decreasing constancy with expected coverage 
range (""primary indicator. "additional indicator. D. phase indicator. + wlnmon associate!: 

Allerage Coverage When Present 
Constancy Species <5% 5-15 1 5-25 >25% 
>75% Wil� lily· 01· the-vaHey 

Grasses + 
Sedges + 
Bracken lern + 
Starllower + 
Bedstraw + 
Wilrl sarsaparilla + 
Beaked hazelnut + 
Pin cherry + 
Choke cherry + 
Ground pine + 
Large leavel! aster + 
Juneherry + 
Spinulose shield fern + 

<50% Hairgrass !l 

SOILS 
The Tsuga-MaianthetlllHlI hahitat tYllC  is  characteristically fOUIlI! 011 sandy to sandy loam 
texture soils. I f  the soils art! sand they mus1 oe well developed line sand or very fine sand. or 
podzolized to suppnrt this type. The landform is g r.nerally moraine or outwash covere d rnorain e. 
with lacustrine deposits or areas shallow to bedrock less common 
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SILVICULTURE 
GENERAL SILVICULTURE INFORMATION FOR 

PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE 

Site Mun Annuli CroWlh' Romien 
Sucnnional Imln Pulp S •• " -

Stlgo (50 VIS) (Cu.lAc,i {Dd.lFtI P"" s •• 

Jad PIII� 115·801' ,sn 1 10i ·lD 10 
lied P,ne 78·112 IS�·180 150 900 '" Gil 80 
Asper, 165·801' ISS 1 1 8, " 
Slll"�f 155·66} 1 1 
Ilod Oa� 68·73 (�§ 801 1211U·3001 
S"uar t,Iaple 5¢·61 (28·421 (7�·1001 
IUn�ven·aUfll ( I U O  2001 

, Dala given ,n parelllhu ,s are basfd ol1 ll1el,minll'/ O! sk." hy ;n(olmu roll 
, Dal . g" en anumu unt'/ fn-Iued manlgrllle " ' uSIng 'he srlewan �v slem 

(i,cr....:h d i l l IS tiff aU f pt. year Y,eld d,lIa " plr aere 

, 
10 
95 
1 5  

Yi,'d II RQ,a,in' 
Po, S_ Succnsional 

(CCFI IMBFl 5mbili" 

126 35) Very low 
.1 0 48 (30·41, low 

12436( Very Lo .... , , r�ed Il'gh 
( 1 4· 2°1 Med H,gh 

15-71 IhUh 
1 3  IliUh 

• SIre ,nde. IS h'Uliit �ilfllble 10' npe" bennse 01 " s  U",I1IV" Y 10 �I�nd 1I.lllmenl \'then "' I'/as leqene.aled and h�cause ol lis 
n.\' hlUh !lenellr v1Jflabllny 
Phse P,adllui,ily. PladclClivlly 01 ,e.1 maple and tell p,ne Oil III! Ouch'ft'psil PI'I$8 ,� �'U",hcanltv 10"'" Ihan on lhe h"g�-Maianlhe",u", I,abilal IYI,e 

Red Potlr. 

Red Oa� 

SITE INOEX ANO VOLUME GROWTH ON THE OESCHAMPSIA PHASE 

S�eciu 

R�II t.1nple 
Ami Pille 

Silt Indu 
�In 

5U· S5 
Ga· 7 1  

Mean Annual Volume G rnwlh 
(CriAc IVrl 

(2n·3il 
�9�-1 201 

SUGGESTED SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE 

CltaiCUI 

ClniCUI 

ClealClI! 
Palenl Sland 
m"�1 ha·,e 50 
lien al 20h'/ac 
Cle;lIu,1 

-Sh�lle'\"Icod 
Plep cul 10 
"UII'/a!. r .. ·• 
IU"rl l,,!p" semi 
,"I 10 SOIl' lac. 
1�I"a,",g as nll,�h 
maple 3! posslblu 
roUl 10 _e·.en 
vea,. lale' 
Itllla,'JI CUI 
'Selowon cuI 
O n a  1 5 1 0 2 0  
vur cul1rng q"e 
'emoY,aq 2 3 Of 
J 0 r,lOF lac and 
lea.tnq 1011'/ar 
0( 80h'/ac 

Sile P" palilliOll Rigenefnl;en 
Rtnlo,,, Italdwond II110w 1 PI;onl 100·900 
YUI �o'NIII Splal "e.b,· I'ees/l( 
ctdet III [onllol lllllsh, ,I 
necesul'( '.' 
f!�mO"e Il3rd· ... aod .\110,", 1 Planl 100 900 
teaf lI'O,,"lh SIIl�l llerb' lIen/l[ 
[IIln la cOlillol IrIUlh. ,I 
II�Cf$S�ry 

I.e(l,e I1IUIIII"m 50 I,eel 01 Suc�er 
10 IIl/at p,�lp.ably 

'elll(l"11 III lien 

Remove ha,dv;IIod 111101'1 I l'lanl nOO·900 
yur grawlh Spra\' h�,b,- I,ees/a[ 
CI�!S 10 conllnI INu�h. II 
necuury ' 
-UulIng sud CUI !lllp!!Se s�ldd"rg 
Uurong rema"�1 [ul coneenl,ale sk,d 
dll1U avu>I'"'g MUI al ad.·a",ed 0.1 
!Uua"�"IIIO" 

-Local! skorl m;,ds Bround ilrus 01 
PtI,anced 't!t�ne.a"on an.l lhlOllyh 
arUI 01 ln3dfqutlf regenelanon 10 
dillur� Ihe Sit! 

ThiMonl' 
'Thm 31 age 25·30 10 

GUlI'/iC 'emove 8-10 [[flu 1 

Ih'" 31 �ge. 18-20. 26 28. 
40-45. and 55-S5 10 90. 
100. l i D, and 120 h'/ae 
lor Doch lhmning.' Remove 
8· 1 2 eel lac 101 ealh Ih;lIo'"O 
(jone 

UII�"'r ... n 

'P"CGmmercral [lealll"g ., 
age 15 IC 20. leave 1000 
lIe"'1 (0( Spol lhm Ilall"d 
150 UCI' IIenl. l,b�",rlDn 

(IIllmg ar age 30·35 lU 
00·101t'/ac COIM'e'[lal 
Ih,nn'nos Ihelulter @l I S  
yn, InltWats 1 0  70!1'/a( In 
�JI <aiel maple should be 

'tlllll'e.1 rn lavo. oak 
1'00' qllahly trees do,",n 10 
9" dhh Shoold be IcmO"ed 
w'th Ihe milfhd S311i1lmber 
",hole keep,ng wlth'n balil 
IIU gurdelinrs 

. S , II' lc ull UIlI UI,erahOIlS are O C I �oo .... n 01 nal a,II! Qltal'l lv � " Dwn The l e l o . r . !he sug gnl cd Ilulde IS an eSlim ale based on 
e>uapol aled Mc�_ledo r 

, �i,.���:!
e

�, 
l�e;�:�":!S t'�I!::�t.O:n� 0 
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2
d

5
o�

I
:;,;,�,� ��iOT���S6." 2

h
.:��: ;:c

S 6,nf':1-,r�I�::"Il'I!-: I���I!I 
lo.don 1 0 1  and UPX· 16376 w,1I nOl ll1l g.an c"onpulilion fOl lllll lln� m .. OUSI. Uo· ... <o 4�:1 MI. ,E.pelimencal numbel. 00 .... 

��'�'l
c��r��rs o��I�;�'�'�':�:;��; �����'�I'I��;,�,::��: 

10 [ctillci D'm rna,· 'tdllce red p,ne .ohml� gfowlh by 30'1;. OOllllle 'lrs�ing 

I Do nO! sp,av Vuljlol t di'eclly on )atk I"ne. 0' Anlllldlill IllIfellv on dlllu I"ne 
, 00 no! all" .. t,as�1 o.ta 01 lick IlInl alld ,ud pille 10 uutud 12511' and 1 Bnh" lac '�II'r[I"u� tlelore IhillOllIO 
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ACER-QUERCUS-VIBURNUM HABITAT TYPE 

(AOVib) 

IDENTIFICATION 
From key: MaplelBilf vi�urnum, witch· hazel, 
and lor pointed Icaved tick trefoil common 
and > the sum of low sweet and canada 
blueberry; spinulose shield fern. sweet cicel\,. 
and smooth yellow violet or canada white 
violet. 

Additional Habitat Chamctmislics: 
1 . This habitat only occurs in Northern Wis­

consin or in Michigan nCilr the Wisconsin 
hauler. 

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

3. NOrlhern red oak and white ash com· 
manly occur together all this type, along 
wilh very scatlHcd bitternut hickory. 

UNOERSTORY SPECIES 

CLIMAX OVERSTORV 
Dominant: Red Maille, Red Oak 
Associate: American beech. sugar 

maple, while ash, basswood 
Minor: While pine 

SUCCESSIONAL OVERSTORY 
See successional diauram as well as delail 
below. 

Succession Aller Ori!linal logging 
1 .  logged Climax Siands: Seed origin red 

maple, red oak with some of the asso· 
ciate species like sugar maple and beech 
with occassional while ash. 

2. logged Successional Stands: Seed and 
sprout origin red ItHlple. red oak, with 
mixed sugar maple. white ash. irorlwood. 
beech and hasswood. 

Table 01 common and important spe£ies in order of decreasing constancy with eXllecled coverage 
range ("primary indicalor. 'adllitional indicalor. + I:OHlmon associate). 

Conslancy 

>75% 

50- 75% 

<50% 

SOILS 

Species 

Mapleleaf viburnum 
Hairy solomoo's seal 
Wood aneUlOne 
False solOlllor"s sea l  
Bracken tern 
Chllke cherry 
Grilsses 
Beaked hazelnut 
Trill iums 
Wild sarsaparilla 
Witch·hazel 
larged leaved aster 
Willi lily-ol·the-valiey 
Point�d leilverl tick trefoil 
Spinulose shield fern 

Avcrage Covcrage When Present 
<5% 5-15 15-25 >25% 

+ 

+ 
+ 

+ 
+ 

+ 

+ 

+ 
• 

+ 

This habitat lype is associated with end - moraine topography. The soils consist 01 two to three 
feet of fine sandy loam or sandy loam over loamy sand Iii I. They are well drained and lack 
inhibitin!J layers in the profile. They are commonly stoney hath on and in Ihe profile. Sarona and 
Keweenaw appear 10 he Ihe dominant soil series trOI11 the intormation availahle 10 dale. 
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SILVICULTURE 

Successional 
Stnge 

Aspen 
Sugar Maple I 
W Ash/R 
Oak/R. Maille 
Rerl Oak 
RCII Maple! 
B. Ash 
Balsam Fir 
Rell Pine 

GENERAL SILVICULTURE INFORMATION FOR 

PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE 

Site Meiln Annual Growth Rotation Yield 31 Rotation 
Imler Pulp S.w A,. Pulp S.w 

(50 yrs)1 (FI.I/Ac.p (BF/Ac) Pulp S.w (eeF/ac.) (MBF/ac.) 
(73.8211 (55· 1 1 81 45·50 4J.48 

161·731 (45-5!)) 85·95 
164· 70) (60·68) 

152·�8) (40·49) , 
160·68) (35·45) , 
174· 79) ( 1 30·155� 1700·850l 40 60-80 135·45) (30·39) 

Successional 
SI�hirity 

Very low 

Very lIigh 

Mcd HiDh 
Moderate 
low 

I DaHl till Ihls lable SUllplied by the flleolel tlalional fmes! 110m theu TMIS da1J base. Red pille data plo\'ided 
hy Champion hllemaliollal and is hased on limited S31tl11Im!l. 

I Data given in Ilarcnlhcsis is hilsed 011 luelimillary UI sketchy intormalion 

SUGGESTED SILVICULTURAL SYSTEM FDR EACH SUCCESSIONAL STAGE 

Species tiamlSl 

Aspen Cle arcllt 
Parent Sland 
Musl Iwve 50 
trees or 20111/ac. 

Sugar 'Sheilerwllod: 
Maille/Red P,ep. CUi should 
Oak/While remove lIlaple & 
Ash COIll' IIlldcsireBhle spe· 
plex tillS or trees ICilY' 

illg as milch ash 
and oak as possi· 
ble. Cut to 80hll 
ac Five vea,s 
Iiltc, seed cut to 
60ft 1 ,cmovinU as 
milch maple ilS 
possible. Four \0 
seven years late, 
removal CUI. 

Red Pine Clea'tut 

Site Preparation 

leave lil;uil1lum 50 Irees or 
I Ottl /at, Preferably remuve 
i111 1fecs, 

'Ou,ing seed WI dislJerSe 
Skidding, aVlliding regeneril' 
lion of ,cd oak and white 
ash. During ,emoval wt plan 
to cuncenlrate skidllin!1 III 
avoill flak mHI ash 
,cgellc,ation. 

Regeneralion 

Slicker 

Thinnings 

�jonc 

'Precomme,cial cleaning at 
aoe 1 5  10 20. leave 1000 
stems (01 Spol Ihm illOund 
1 50 crop trces) tavormg oak 
anll ash. liberalio!! cllUilig al 
aue 30-35 to GO·70tt1/ac. 
Commercial thrnllinos there' 
allef @ 1 5 v, lIl'e,Yals to 
70111/i1c. In all cases maple 
shlluld be ,ernoveri to tavOf 
oak and ash. 

Remove hard ..... oud. Allow PIBnt 700·900 Thin ilt ages 20·22. 28·30. 
OIiC VC3r 10 gro ..... sjlfay I,eeslac 42·47, and 55·65 10 90, 
hcrllicilles III COIiIIOI hrush 1 00. 1 1 0, 1 20 111/3C. ,e· 
it IIccessilIY.' Slleclivelv. Acm!lY� 7 · 1 1 

CCF/ac, for eilch thinning_l 

. Silviculture operaliolls are nOI adclluntclv known, therclore, the suggested gUide is an estimale based on 
extrapolated �nnwledge. 

\ Suggested herblcl(les ilrc Tordon I n I ,  4·fi Ills./ac.; AOIIIU!Up, 2.5 Ills./ac.; Veipill L, 4·6 Ills./ac., ,Hid when 
named ilnd labeled Dupont's DPX·T637G: 4·6 oz/ac. Torlloll 1 0 1  will nOl kill ,'Ihite ash. Tordon 1 0 1  and 
OPX·T6376 will not kill grass cOllipelition. For this rni, DOWCO·453 ME tExperilllcntal numher, Dow COlp.I, 
Oust Of any Olh�1 compatible glass killer. 

I Do 001 allow basal area for led pine 10 exceed 1 80 I!1/ac. hetore Ihinning. 
Second Plinling. 1983 
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ACER-TSUGA-DRYDPTERIS HABITAT TYPE 

(ATDI 

IDENTIFICATION 
From key: Wild lily-ol.the·valley < the stlill 01 the 
cO�Claye of spioillose shielll fern, S\'l�el deely, 
ehlcrberry. and yella"j, canadw!l. or IJO\\11y violet 
Ami slllnulosr. shield film a1 least tWice as much 
covela�e 3S the Slim 01 sweet citely. blue cohosh, 
and yellow. canadlarl. or downy violet. 

/'uhlitlOnal Hahitat Characteristics: 

1 TIle uruundllora llil'crsilV is of len Iow an this 
tVlle, Divillg tllC undmsiliry a spnrsc ililpr.aralice 

2 E1ISlcrn hemlock ohell Deems in h31dwooII 
stands in slllali yrmlps Huller than as inilil'iduals 
0I1 11115 1VIle 

3. TIlls haliilal tVlle IS a very common nonhcrn 
hardwood site and occurs on a variety of 5011· 
I<lndform combinations 

Phases 
t. Tile Deschampsia Ph;l$e is linilled 10 highly 

1I0111OIized salilis. or 5al\IIs havillU a well devel­
oped B2 usually in areas wilh a histol"j' or Ire­
(tU�lIt files. haying, farmin!l, 01 deeply furrowed 
planul1ions, 

2 The Dryopteris Phase IS nlentihed by the 
ahscnce or near absence 01 severa! nuuierl1 
demanding species lIally fern, yellow. canada, or 
dO\VIIY violet. jack-in·l\lc·pulp(1. ami ra1tlesn�ke 

UNDERSTORY SPECIES 

JernJ. This phase is liluilell. therefore. 10 areas 
wh�rc (irc suil IS rlOl IIIWvV I!IIOU!!II 10 Slipporl 
Ihese species. I( normally Decms on podlolilcd 
sands or very Ilnl! loalliv sanll� l'Iilh a \�ell 
developed B II(1IilOil or Olhcr tOIlIpcns81ing lac­
lor which Improves the sire 

J The Circaea-Impaliens Phase is usually limired 
to rivulet drainway systems. on sirle slopes or 
upland drain�Jays within Ihis type. 

CLIMAX OVERSTORV 
OOlilinanl 
Assnciale 

Suual mallie 
E. Hemlock. hasswood. allierican 
heech 

Minor Yellow birch. red maple, american 
elm 

SUCCESSIONAL OVERSTORY 
S�c successional diagralll as well as delair helow. 

Succession Aller Ori!linal lU9!ling 
1 .  Lo�Ued Climax Slamls: SI�r�d origin sligar 

1II00111e with SOIlIC ha�swooll and/or irol\wooli. 
2. Logged Successional Stilnds: seed anll sprOUl 

0I19ill sugar maple, Willi mixed basswood anll/ol 
ironwood and minD! cnmponents of yetlo.� birch. 
red maple, and ilmeriC.ln el m. 

l lo!lged and Burned aspen/birch and/or rlll�ed 

�ed!sllgar maple, basS\'Iood. or iron�Jood. SprOul· 
Ing crllnmOIl. 

Table of common and iIllIIOf1i1nt species il1 order 01 decru<lsillg £OnSlancy lIIilh e�pl:[lcd co�erage lange 
( ' ·llriliiary indicalOi. 'alldilinnal lllllicatOl, dllhase inlfic<llm. 'I £Ol111110n associal�), 

CDnstancy 

>75% 

75-50% 

<50';;, 

SOILS 

Species 

Spinulose shield rem 
Suoar maillc seedlings 
Twisted slaik 
Hairy s()lonron's seal 
Sc(lges 
Wild Iily-nl·the-yalley 
Elde/hellY 
SladlowC( 
lady tt�UI 
Yellow, canadian. downy viole( 
.lack in-the-pulpit 
Aalllesnilke fern 
Enchnnler's niohtshallc 
Jewelweed 
Itair UliiSS 

Averalle Covelillle When Plesent 
<5% 5-15 15-25 >25% 

The Accr-Tsuga-Oryoilleris habi1at 1ype is Ch313Clis11caily found on pOlllOlilCd or well developed 
sands 10 loam textured soils The landfolm is generally morainic in Ofigin. hili may he coyeled by all 
eolian deposit. Deefl eolian deposi1s over oulwash sands can also occur. Areas shallow 10 hactufcd 
hedrock or facusrrine arc less tOlnmon. 

Phases: 
The Oeschampsia allil Olyollteris Phases are lilililCll lo well developed jlocllolilcd sands 
The Circaca Impatiens Phaso is  generally lilililed to heavier soils, ollell enriched hy a loess cap. �lId 
is IIsually 100md on ri�l!lot dllli nl'\lay systems or IIpland drainway svslcms. 
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SILVICULTURE 

Successional 
Stage 

fUI'P" 
B.1swoad 
Suga< Maple 
(Unnen·aged)' 
RedPmeJ.-' 

GENERAL SILVICULTURE I NFORMATION FOR 
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE 

Si,. Mun Annu li Growth' Ratation Yield " Romion' 
lodu Pulp S •• " - Pulp S •• 

(50,,1) (Cu. F\.I (Dd.lfloj Pulp Sow leeF) (MBF) 

(7080)' 165- 1 1 11) 50 "" (38·53) (0· 1 01 
(80\.68) , , 1 , , 
fin li5 35-411 185·120) 8!. 179, 

nO-Wi " 3 0  
7882 /S5- t80 750·900 '0 60-80 40·48 (30-4 1' 

Suet.uiana' 
Stahility 

Very law 
lllw 
Very IlIgh 
Very lIiOh 
V/,!1yLo<v 

I 0113 gi.en ,n Plrenli1e"$ me hased on "rellminary 01 skerdlV ;nlOOIl13110l1 
I Dala gi,en anumel urine" autd nranapenmnt !!sing Ihl seletllon svstem 
, Data 111 italICS Ifpr!s�" l  l" anlal,on I'ouih,hloel and 3rf nOI pan 01 na1uml ."(UnIOn 
• {j,o\",h data Iii pel ROt per ,C3I YIeld data Iii per aCle 
, future "1tI1� mav le.nl thai red pUle 1'Olenl,al ,I lome .... hal hl9h�1 ulmg IIn�ns"e ... an3D�mMI Ihan Ih.s d813 jfrUfna 

PhlSes: 
I Drlchmp" 1 Phl1t. PfO�"WVUy at Ihe Ouchlmpsia Phu 'I ""'tMoonr Ihan 0" Ihe '\tel·TsUgl·OI�OpW'1 hab,lal II'pe 

'0 dale the anti pladucllY,ly dala 101 th'li phn! 'Ion ltd pme 
2 Dr,o,t�" s P ..... PIOdu(!OYI'¥ al thr DryopW'1 phuf 0I 1he umt U It,! Atfr·huga·O,voplellS h 1 Ho",e,e •. 'I �1If1 nullt 

rap!oly ,n lhe Sp"UU and renr"'ns �lItl dUling ... el summelS . .... h,ch �hDnuel opelab,h,v rn,",I'onl Illio. i, 'I much marf 
"hagil�" lhan lh� _\TO h I and hequenl Inel. ,nlensi.! larmonp. or aU,er 5neru tfea!m�nl could rfdme il 10 lh� 
Oe,champs,a plmu 

SITE INDEX ANO VOLUME GROWTH ON THE OESCHAMPSIA PHASE 

Spniu 
S'1t Inde. 

[SO VI,) 

60·61 

Mun Annual Volume G.owlh 
ICIIAc.lV •. ) 

SUGGESTED SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE 

Spuies 

Bas�I·.'{Jod 

S. Maple 

RedPmc' 

Ihnnl Sile Plepalltion 

Clnrro.I Whole un It'¥e no mOil Ihan 50 !lees 01 Sudel 
halvU/1I111 II/cllmed. 1 0  It I/ac especially ,t rnaple 
palenl Sfilld IIIUII saplinps alt� n"meIO"I. Plelelabl, 
haif 50 lIau III Ifllllf,P' HII Uets 
ha,c 50 Irer.� "r 
ZOII!/H� 

'Th,n al age 30 .. lten sland tl' 
cuds 120 11.lfac. ln�e 60 10 
70 II' fac .. ItmOY,nu as mudl 
�p/OUI maple and mlellor clones 
n pO$�ible. 

'CIOW/1 Iflean lltin 7S !(en/ac 
at aije 20 10 25. Thon 10 70 
75 1,'/ac. an IS YUI [I'tlu 
Ihe.ultel lemo�rng IIndu" uble 
maple and 1I0"",ood. & elimlnal' 
Ing all bu! I Of 2 sprDUIS pef 
h ..... DOd [lUmp 

Selewon [Ul an a 'IO��le ,k,d 'oads around ilUI of ad,anced tegen· Poor qualilY Irees do ... " 10 9"' 
15 "ear (IIUlng cycle a131'01l and !n'augn altn ot inill1cqllalu leU�nara· dbh should be fenlo.td ",'!h lhe 

,ernovmg 3 0 �mr I I,on so is 10 dlllWI, Ille sile malXtd saw!,",lrtr Ililiit keeping 
at ,. lea''''G 111 10 ",ill\in basal maa gu,dellnel. 
80 1l'/ac 

CllHucul Rr)move l/ordw(lO(/ over· P/;"" 
story Allow / year 10 800·900 
SWOIII or Slicker Ihell /roes/llc 
sflmy lu�,1!,c,(le 1 

Tllln {If _lUI1S /8·20. 
26·28. 40·45. 11/1(155-65 
10 90. 100. / 10. lind 
r 20 Ifllnc. Il1spec(ivel'l. 

Remove 8·12 CCFllIc 
lor each Ihi""'''9 

• S,I,·,eullur ! OI'�ral'On$ lI e nlll adell1l31ely known, l herelote. Ihe �uou est e d Q"ine II In estimated based on ullapol aled 
� nnwlfdQ�. 

, Suggutlonl made ,n ,lalon IIPlesenl pl.nlallcn OPpQf!\lr.'I,el and are /10' I'." 01 naluul lu,ceuoon 
, Suggested hetb,[,des �Ie To.dan 101. 4·6 qn lat. TOldon 1 0 1 .  4 qls /.c plus G.rlon 4. 1-3 qls ac.: Roundup. 2 � _ 3 0  

UII iie. Velpar l. 5·8 qll /u( . and whn "�med and liI�eled [Jupenf, 0I'X·T6J16. 1·4 Ol lie upen ud 6·8 Ol lie. lugll 
maple. TOldon 1 0 1  ind OPX '6316 .. ill nnl k,lt grilllS Campeu!;on.fOf lhll lankm'. Oust Oowco 453 I.1E. lhpt"menlal numbe •. 
[JO'" COfpl c. any olher {omp.r,ble Ijfass k,lt.t GI.11 mUll be canlroiled F.,lwe 'o do 10 .... ,11 dec/eIIle sUI�,nl and ... ,11 
dee,ea'e .olun'e orO"N!h by up 10 3M!: 

, 00 nCI allow balal a!u per aC/t 1m led pme 10 e.teed 1 8 0  II' belal! llllnnlllO 

211d Ptin!ing. 1983 
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ACER-VIOLA-OSMORHIZA HABITAT TYPE 
(AVOI 

IDENTIFICATION 
From keV: Spinulose shield fern < t\�ice the sum 01 
the co�erage 01 sweet cicely. vellow. canadian or 
downy violet and blne cohosh. And blue cohosh 
must have less than 5% coverage. 

Additiollal Habitat Characteristics 

The diversity of understory spedcs is much 
higher than on the relatively sparse A TO habitat 
type. 

2. The vertical develolunem 01 the understory is 
often milch greater than on the ATO habitat 
type 

3. Sedges may lorm a continuous ciirpet on this 
type, especially where grazing or recurrent fires 
once occurred 

Phases: 
I .  The Circaea-Impaliens Phase is usually limited 

to rivulet drainway systems on side slopes or 
upland drainways wilhin this tYlle 

2. The Adiantum Phase is identified by the corn· 
monness of wild leek and maidenhair lern. 

UNDERSTORY SPECIES 

CLIMAX OVERSTORY 
Dmninant· Sugar Maple 
Associate: Basswood 
Minor White ash. yellow birch. iron· 

wood. eastern hemlock. ameri· 
can elm 

SUCCESSIONAL OVERSTORY 
Sec successional diagram as well as detail below. 

Succession Altor Original Logging 

I . logged Climax Stands: seed origin snuar maple 
with small amllllnts of basswoorl and/or 
ironwood. 

2. loggClI SlIcwssional Stilnds: seed and sprout 
origin sligar maple wilh some bassVloorl. amer· 
ican elm and/or ironwood 

3. Loggetf ami Burned: mixed aspen/sligar mallie 
witb some areas of heavy i10llwOOrl anti/Of 
hasswood. Sprouting 01 sugar maple can be 
prolific ilnd sile Ciln be set back to an untler· 
stockerl pucker-brush cover type with sedge 
understory 

Table of common arid imllOrtHnt species in order of decreasing constancy with expected cliver age rangr. 
r-primary indicaror. -adl1itiOllal indicalor. tljlhase indicalor, +tommon associate)· 

Conslancv 

>75% 

50-75% 

<50% 

SOILS 

Species 

Sweet dccly 
Sedges 
Spinulose shield fern 
Yellow. canadian, downv vioJet 
Haif'l solomon's seal 
Twisled stnlk 
Bedstraw 
Larly lern 
Wild lily-of·the·vallcy 
Elderberrv 
False 5010111011·5 seal 
Jack ·in·the ·pulpi t 
Trilliums 
Rattlesnake ferrl 
Blue cohosh 
Bloodroot 
Jc\�elweed 
BeUworts 
Enchanter"s niDhtshade 
Wild leek 
Maitlenhair fern 

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

The Accr-Viola·Osinorhiza habitat type connllonly occms on loam to silt loam lexlure soils. The lanrlform is 
usually moranic in oriuin. rolling. and often loess capped. Lacustrine deposits and areas shallow 10 fractured 
bedrock may support this type. bur are less common. 

Phases: 
The Circaea-Impatiens Phase oCCllrs whem Ihe soils are \"letter. rlsually within a rivulet or major 
drainway system 

The Adiantum Phase occurs on silt loam 10 loam soils. is always on moraines. and is Irclluel1lly associated 
with drumlins. 

6-20 



SILVICULTURE 
GENERAL SILVICULTURE INFORMATION FOR 

PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE 

Site Mean Annual GrO�Jth! RotatiDn Vield at Rotalionl 
Successional hllie. Pulp Saw A,. Pulp , .. Successional 

St�ge (50 YIS) (Cu.lAc.) (Sd. Ft) Pulp S�W (CCF) (MBf) Stability 

Aspen (7�·B51'  17(]- 1 2 01 on 70' 145·591 {o - 10j  Very Low 
8asswoud 67· 70 7 ? ? , Mod. Low 
Ironwood Mod. High 
Sugar Maple 1i4·(j9 40·�3 (100-1 40) " ' (8· 1 1 )  Very High 
(Uneven-aged)l 1200BSj ' " (3.61 
Red Pine'v; 78·82 155·180 750-900 40 60·80 40-48 (30-4 1)  Ver y L o w  
I Data given i n  Ilarenthesis are based o n  preliminart o r  sketchy information. ' 
1 The 70 year ro13110n assumes vcuecr plOliuCl b1feme caution must be taken Vlilh these lengthy rOlations and 

stands must be 11l0nilOlcd fOI hearl rots. 
] Oala gil-en a�sume5 uneven·aged manoQelllenl uSlOg lhe selHllIIII sYS1enJ . 
• 031a in Iialies represelll lllaUlalioll llosslbili\ICS aud are nOl pari 01 niltural succession. 
\ GlOwth !lata is per acrc pcr year YII:!ld dala pel acre. 
� futllfe work lIIay re�eill that red Iline potential is much hiuher when usinU int�nsive manilgement than this 

data presents. 
Phases: 
1. Circaen-Im�aliens Phase. PrOlluclivity of maple. ash. ililil othm Sllccies 011 Ihis plwse is Iluitc yariable 

depcllllinil on tlw relmive wetness alld richllCSs. 
2. AdianlLlIll Philso. Eqllipmcllt ullcrability usually hCl1cr thall lill m;rin AVO h.1. because of bett�r meislilic 

drainaue. Aisli. SOils me Ohllli richcr Ih,lIl AVO mId sile ilHlex of sngar maplc lends to be on the hi!Jh 
enll of 1110 AVO h.1. 

SUGGESTEO SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE 

Species 

Aspen 

Il�sswood 

Sugar II1i1p!e 

Har�esl 

Clealcul �\vhole 
tree hallIesling 
preteru�dJ. Parenl 
stand lIIust have 
50 trces or 
20f11/�C. 

Selection: CUI on 
a 1 5  year tuttillg 
cycle rcrno�lI"Ig 
3.6 MBf lAc. mid 
leaving 70 to 
80 11 .I/ac 
Clcorcu! 

Silc Preparation 

leave no mOle than 50 
trees or 1 01e/ac. especiallv 
in surral rnap!e saplin!ls. 
PrelcI<lbly rcrnove all trees. 

Regcncralion Thinnings 

Sucker 'It �enecr desired: 1 pre· 
conrrnercial thinning m age 
10. leaving 550 tlCes/a£. 

Thin commercially at 30 
leavin� 80 to 90 11.1/at. ami 
removing sugar milille and 
I100r dones. 
'Crown release thin 70 to 
100 trees pm acre at "ge 
20·25. Again at age 35·40 
COlllmcrcial thilillilig leaving 
70 Ili/ac. at 15 year inter· 
Vilis thereafler. lemovinu UII· 
dcsireable maple and iron· 
\�ood. and eliminating all 
but 1 or 2 SJlIouts per 
hassl'lood chunp. 

'locate skid roads ilround aleas of ad�anced 
regcneration and tfllough areas 01 inade· 
quatc rcgencration so ilS to disturb the site. 

Poor qualitv trees down 10 
9" dbh should be remOI'ed 
with Ihe mar�ed savnirnber 
while keeping within bas�1 

Remove hardwood 
oversrory. Allow I 
yeM ro sproul or 
sucker ,md spray 
Ircrbicidcll 

P/"nl 
800·900 
Imes/nc 

are� guidelines. 

Thin 01 ages 18·20. 
26·28. 40-45. and 
55·65 /0 90. 100. 1 10. 
and 120 II' /iJC. respCC/l�e· 
Iy. Remove 8·12 CCF/ac 
lor eilch t"iflniflg.� 

. Silyicul!urc operations ilrc IIDI adequiltely knOl'ln. therelore. the suggested guule is an est imated based on 
extrapolated knol'lledpc . 

I Suggestions made in Itillics represent plantalion OPPOl!ullities .. nd are not pilrl 01 natural succession 
I Suggcsted herbicides are Tordon 1 0 1 .  6-8 Qts/at.; TordOil 1 0 1 .  4 qls/at. plus Gallon 4, 2-3 qts./ac.: 

Roundup 3.0-3.5 qts. ac/ .. Vclpar l. > 2 gal./ac.: and when nilmed and labeled Dupont's OPX·T6376. 6·8 
Ol./ac. TOllion 1 0 1  al1ll OPC·T6376 win no! kill grass competition, For this tank JJli� Oust; OOI�tO 453 ME. 01 
any other compatahle Inheled orass kilicr. Glass must he controlled. Failrll� In do so may results In poor 
sUfvival and Will reduce volumc orol"jlh up to 40%. 

1 00 no! allow tire h asal aren Iler acre lor red pine to eHeel1 1 BOftl lmforu thinning 
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ACER-OSMORHIZA-CAUlOPHYLlUM HABITAT TYPE 

IAOC) 

IDENTIFICATION 
From key: Blue cohosh mOle than 5% cover­
age, And spinulose shield fern < twice the 
sum of the coverage of sweet cieely, yellow. 
Cilnadian, or downy violc!. and hlue cohosh. 

Additional Habitat Characteristics: 

1. This type often occurs on a lower lami· 
form position resulting in a moisture and 
fluuient enriched site. 0, on an extremely 
rich soil. 

2. Thl! understory diversity is usually high 
with many ntJliicnt demanding species 
present. 

3. Even though this is a vcry productive Type 
lor hardwoods the stand condition is 
allen very poor with 1l101I1Y branchy trees. 

CLIMAX OVERSTORY 
Dominant: 
Associate: 
Minor: 

Sugar maple 
Eastern Hemlock. basswood 
American elm. white ash, 
ilonwoo(1 

UNDERSTORY SPECIES 

SUCCESSIONAL OVEASTORV 
See successional diagram as well as detail 
below. 

Succession After Original Logging 
1. logged Climax Stands: Seed origin sugar 

maple with small to moderale amounts of 
basswood and occassional eastern 
hemlock. 

2. logged Successional Stands: Seed and 
sprout origin sugar maille, with moderale 
amounts 01 basswood and some white 
ash, american elm, and/or ironwood. 
Stem quality is often very poor in even· 
aged stands. 

3. logged ami Burned: nol cornll1OI1. 

Table 01 common and important species in IIIder of declCasing constancy with elCpeCled coverage 
range ' ' 'primary indicatlll, 'additional indicator. A phase indicator, + common associate): 

Constancy 
>75% 

75-50% 

<50% 

SOILS 

Species 

Spinulose slli,!!d leOI 
Blue cohosh 
Yellow, cillladiiln, or 

downy violet 
Sweet cicety 
ElderbeflY 
Hairy solomon's seal 
lady lern 
J ad -in -Ihe -puilli I 
Tillisted stalk 
Trilliums 
False solol11on·s seal 
Choke cherry 
Bloodroot 
Ostrich lem 
Ailtllesnilke fern 
Maidenhilir fern 
Wilrl leek 

Average Coverage When Present 
<5% 5-1 5  1 5-25 >25% 

+ 

+ 
+ 
+ 
+ 

+ 

+ 

This hahitat is limited to eXllcmely rich soils. usually silt 10ilm in tcxturc. The landform is often 
morainic in Illig in. roiling, with a silt loam cap. The AOC type occurs within Ihis landscape on the 
lowel slopes and emicherl botl0/11S. 
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SILVICULTURE 
GENERAL SILVICULTURE INFORMATION FOR 

PRIMARV SPECIES IN EACH SUCCESSIONAL STAGE 

Site Mean Annual Growthl Rotation Vield at Rotation' 
Successional Index Pulp S'W A,. Pulp S'W Successional 

Slage (50 yrs) leu. Fl.) jBd.lFI.) Pulp S'W (CCF) (MBF) Stabilit'/ 

Aspen ? ? ? Very Low 
While Ash 177·82)\ ? lO�1 
American Elm (77-82) low 
Basswood (70·15) ? ? ? ? Moderate 
Sugar Maplel 168-13) (45·55) ( 1 00·150J (75) (9.3) Very High 
(Uneven-Aged]) ? 1 5  ? Very lIigh 

I Data given in parenthesis are hased on IHcliminary Dr sketchy information. 
1 Site index and prorilictiyity lor maplu on this habitat type ltlilV be significantly reduced on some of the welter 

landtorm positions wilh this type. Also, stem quality appears to be otton very poor when using the even-aged 
system. 

I Data given assumes uneyen-aued management using the selection system . 
• GroWlh data is Ilcr aCle per year. Yield data is per acre. 

SUGGESTEO SILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE 

Species 

Aspen 

Basswood 

White Ashl 
S. Maple 

S. Maple 

Halvest 

Clearelll 
Whole tree har· 
vesting prelerred; 
IHllent stand 
lIIust have 50 
trees or 2Oftllac. 

·Sholterwood 
(c�acI prescrip. 
tion is unkown). 

Selection: 
cut on a 1 5  year 
cIJl1iug cycle re· 
movin" ? MBF / 
ac. and leaving 
70 to 80 Itl/ac.1 

Site Preparation Relleneration Thinnings 

leave no more than 50 
1fees or 1 0  fl.l/ac. espe· 
cially in sugar maple 
saillinlls. Prelerably remove 
all Irees 

·During seed cut distllrh as 
much of the site as possible 
using skidding equipment. 

Sucker 

'Locme skid roads around areas of advanced 
regeneration and tllrough areas 01 moderDte 
regeneration so as tn disturh the site. 

°If veneer desired: 1 pre· 
commercial thinnin[l at age 
10. leaving 550 trees/ac. 
Thin cnmmercially nt age 30 
leaving 80 tD 90 Itl/nc. and 
removing sugar maple and 
poor clones. 

·Crown release thin 75 to 
100 trees/ae. at age 20 to 
25. Again at age 35 to 40. 
Commercial Ihinning there· 
alter at 1 5  year intervals 
leaving 701t1/ac. Remove 
umlcsireable maple & iron· 
wood, and eliminate all but 
I or 2 sprouts per basswood 
elUOlp. 

·ClOwn release thin 75 to 
100 trees/ac. at age 1 5  to 
20 and again at age 30 to 
35. Commercial thinning 
thereafter at 1 5  year inter· 
vals leaving 701tl/ac. alter 
each thinning. Remove un· 
desircahle mOille. ironwood. 
and hasswood sllrouts. 

Poor quality trees dlM'fl to 
9" dbh should be removed 
wilh the marked sawtimber 
while keeping within basal 
area ouidelines. 

. Silviculture operations are not adequately known, therefore, the suggested guide is iln estimate based on 
extrapolated knowledge. 

1 Heavy cutting leaving less than 701t1 may Jesuit in quality reduction in the residual trees. 

Second Plin,ing. 1 963 
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TSUGA-ACEA-MITCHELLA HABITAT TYPE 
(TAM) 

IDENTIFICATION 
From key: the sum 01 the coverage of par­
tridge berry and wild sarsaparilla > ameri­
can IIV honeysuckle; palmate·leaf sweet 
coltsfoot. black snake rool. joe-pve weed and 
jewelweed must he absent or exrremely rare. 
And the sum of american fly honeysuckle 
and partridgeberry > the slim of spinulose 
shield fern. sweet cicely and yellow, canada. 
or downy \liolel. 

Additional Habitat Characteristics: 

1. An important step in ideOlilying this Iype 
is the determination that soils are etay or 
day loam in lexllue. 

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

3. Wild sarsaparilla will usually have a coy· 
erage oreater than !i% on this Iylle. 

Phases: 
1. The Equisetum Phase is identified by a 

weller site with horsetails common. An 
elm and black ash overstory usually is 
present. 

UNOERSTORY SPECIES 

CLIMAX OVERSTORY 
Dominant: Sugar maple, E. hemlock 
Associate: Red maple. basswood white 

ash. yellow birch 
Minor: Ironwood 

SUCCESSIONAL OVEASTORY 

See successional diagram 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 Burned: Mixed aspen and 
red/sugar maple. Balsam lir and white/ 
black spruce will ohen be present under 
an aspen ovelSlot)'. 

Tahle of COllllllon and impOr1ant species in order 01 decreasing constancy with expected coverage 
range ("primary indicator. 'additional indicator, t::.. Ilhase indicator. + COlllmon associate): 

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

>75% Sedges .. 
Wild sarsaparilla 
Wild lily-ol·the·valley + 
lady lern .. 
Silinulose shield lern ., 
American lIy honeysuckle + 
large leaved aster + 
Twisted stalk + 
Dewberry + 
Bedstraw + 
Yellow bead lily + 
Partridge berry 

75·50% Yellow. canada, or 
downy violet + 

Sweet cicely .. 
Bracken fem + 

<50% Horsetails " 
SOILS 

The Tsuga-Acer-Mitchella habitat IVlle is found onlv on clay loam to clay texlure soils. The land 
10rl1l is clay foam till (moraine) or a lacustrine clay deposit. 

Phases: 
The E'l uisetum Phase occurs in the weller soils of the Tsuga·Acer-Mitcherra Iype. 
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SILVICULTURE 

Successianal 
Stage 

Aspuu 
Rell Mapl� 
Suom Maple 
(Uneven·agedj1 

GENERAL SILVICULTURE INFORMATION FOR 
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE 

Sile Mean Anl1u�1 Growth] Rotation Yield at Rotation] 
Inde� Pulp Saw '" Pulp Saw 

(50 yrs) (Cu. Ft.) (Bd./Ft.) Pulp S •• (eeF) (MBF) 
(58-6B)' (35·60) 50 ( 1 8· 3 1 )  
(44-S3) (20-35) 1 1 0 
(45-53) (20-35) 1 1 0  

20 ( 1 . 7-2.3) 

Successional 
Stability 

l� 
High 
High 

, Datil in parenthesis are based on preliminary or sketchy information. 
1 Datil given assunms uneven·aued lnal1aUemunl (Ising the selection systelli. 
! Volume data is per acre. Anlillill Olowrh is per nere per ycar. 

SUGGESTEO S ILVICULTURAL SYSTEM FOR EACH SUCCESSIONAL STAGE 

Species 
Aspen 

Maple 

Harvest 
Clearcut 
Paren! stand 
must have 50 
trees or 201tl/ac. 

'Selection: CUI nn 
a 20 year cutting 
cycle removinD '?! 
2 MBF/ac. and 
lea�inn 70·80 
hl/ac 

Site Preparation 
leave mil�imllm 50 trees 
or 101tl/at, Prelemhly 
remove all trees. 

Regeneration Thinnil1!1s 
Sucker None 

locale skid roads around areas 01 advancell Poor IllIalily trees dO .... Tl to 
regclleralion anll illJOIlDh areas 01 inade 9" dhh sholiid he remo�ed 
II"ate regeneralion to disturb the sile with Ihe sawlimiler while 

keeping wilhin the basal 
area guidelines. 

• Silvicullure opera lions are nOI adequalely known. Iherelore, Ihe suggesled Yllide is an estimated based on 
e.trapolatcd knowledge. 

Second Printillg. 1983 
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TSUGA-THUJA-LONICERA HABITAT TYPE 

(TTL) 
IDENTIFICATION 

FfOm key: Habitat must be on clay texture 
soil with good surface drainage. American fly 
honeysuckle > the sum 01 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·Pelosiles 
type is moderalely welter wilh Ihe F,ax­
inus·Eupalolium Iype showing excessive 
soil moislure. 

3. Amnican IIV honeysuckle will usualiv 
halle a cOllerage greatcl lhan 5% on this 
tvpc. 

CLIMAX OVERSTORV 
Oominanl: Eastern hemlock. norlhern 

while cedar 
Associate: Red maple. sugal maple 
Minor: Balsam lir. while pine 

UNOERSTORV SPECIES 

SUCCESSIONAL OVERSTORV 
See successional diagram as well as delail 
below. 

Succession Aller Orillinal logging 
I. logged Climax Stands: Seed origin sugar 

and red maple with considerable amounts 
of while pine if seed source is available. 
Scattered hemlock and cedar will be 
common. 

2. logged Successional Stands: Seed origin 
sugar maple and ,ed maple wilh scat· 
leled white pine. hemlock and/or cedar. 
While pine may dominate if seed source 
is available. 

3. logged and Burned: Aspen, white birch 
and lor while pine with SOllie red and 
sugal 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 importanl species in order of decleasing constancy wilh expecled cOllerage 
range r 'polllary indicalor, -additional indicator, +colllmon associate): 

Average Coverage When Presant 
Conslancy Species <5% 5- 1 5  1 5-25 >25% 

>75% Grasses + 
Sedges + 
American IIV honeysuckle 
Wild IiIV·o!-the·valley + 
lalge leaved aster + 
Spinulose shield fern + 
SI. Johns worl + 
Yellow beadlily + 
Choke cherry + 
Yellow, canada, or 

downy violet + 
Bracken fern + 

75·50% lady fern + 
Buttercups + 
Beaked hazelnut + 
Twisted stalk + 

SOilS 
This type is limited aimosl exclusivcly to lacllstrine clay soils with !Iood surface drainage. 
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SILVICULTURE 
GENERAL SILVICULTURE INFORMATION FOR 

PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE 

Site Mean Annual Growth) Rotalion Yield ill Rotation) 
Successional Index Pulp Saw or cycle Pulp S.w Successional 

Staue (50 YIS] (Cu. Fq (Bd.lFt.) ADe (CCF) !MBF) Slabililr 
Aspen (70.801' (IiS·BIl) 45 (30·36) low 
White Birch (70-75) Low 
While Spruce (60-651 Moderate 
Balsam Fir (50·551 Mod. High 
Sugar M�ple (45-50J ( 1 5·30) 120 High 
IUneven·agcdf 10 

, Daln given in /lillCnlhesis ,lie based on plI�limil1ary 01 sitelchy information. 
I Data given assumes uneven-a!led manollcmenl llsing lhe selection system. 
I Growth data is pCI aCle I,er year. Yield data is Ilel aCle. 

SUGGESTEO SILVICULTURAL SYSTEM F O R  EACH SUCCESSIONAL STAGE 

Species 

Aspen 

W. Spruce 

Balsam Fir 

S. Maple 

Harvest 
Clearcul 
Pare!"!' stand 
Milst have 50 
trees or 20ltl/ac. 

elearwt 

'Sheltef\'/ood 

'Selection: cut 
on a 20 year CUI­
ting cycle remov­
ing ;: 1.8 MBF/ 
Ole. and Icaving 
70·80111 

Silo Prcparalion 
leave m3�imum 50 trees 
or I Oitl/3C. Prelerablv 
remove all trees. 

Regenerotion 

Suchl 
Thinnings 
If sawtimber possible thin 
\�hen stands exceed 120 
Itl/ac. leave 60 to 70 
111/ae . .  removinu as much 
SIHOut maple and interior 
cloues as possible. 

RClI\o�e any hardYIood over- Plant 800-900 ? 
story. Spray herhicide to uees/ae. 
coutrol !lfass (this is 
manditofY) and blush. 

NatUlal 

lucate skid roads a/ound aleas 01 3!Naneed 
regeneration and through areas of inade­
Quate reuelleration to disturb the site. 

Poor Quality trees down to 
9" dhl! should be removed 
with the sawtimber while 
keeping with the hasal 
area guidelines. 

. Silviculture operations are not adcQlmtely knovlII. therclorc. the sugoested guide is an estimate hased on 
extrapolated knowledge. 

Second Pfifl1ing. 1983 
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TSUGA-THUJA-PETASITES HABITAT TYPE 
(TIP) 

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

Additional Habitat Characteristics: 
1. An impanenl stcl' in identifying Ihis type 

is determining that the soil is cltly in 
texture. 

2. This type is weller than the Tsuga-Thuja­
Lonicera type and drier than the Fralfinus­
Eupatorium type. 

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

CLIMAX OVERSTOAY 
Dominant: Eastern hemlock, northern 

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

UNDERSTORY SPECIES 

SUCCESSIONAL OVEASTOAY 
See successional diagram as well as delail 
below. 

Succession After Original logging 
1. logged Clirllillr Stanrls; Poor stocking 

seed origin red/sugar maple with balsam 
lir. Heavy 10Uging on this type may raise 
the water table setting this type back 10 a 
lowland/upland brush overstOlY. 

2. logged Successional Stands: Seed and 
sproul red/sugar rnaple or aspen/birch 
v,ith some scattered balsam fir. 

3. logged and Burned: Mixed aspen/birch 
or balsam poplar depending on previous 
overstory. Balsam lir will olten be present 
under the aspen/hirch/poplar. 

Table of common and important species in order 01 decreasing constancy with expected coverage 
range (··primary indicator, 'additional indicalOi. +common associate): 

Average Coverage When Present 
Constancy Species <5% 5-1 5 1 5-25 >25% 

>75% Grasses/sedoes + 
Dewberry + 
large· leaved aster + 
Barren strawberry + 
Bunchbcrry + 
Horsetails + 
Palmate· leaved sweet 

coltsloot 
Wild sarsaparilla + 
Bracken fern + 

50·75% Spinulose shield lern + 
Wild lily-oHhe-valley + 
Beaked hazelnut + 
American fly honeysuckle + 
TaO 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 

Successional 
Stage 

Aspen 
While Spluce 
Balsam Fir 
White Pine 

GENERAL SILVICULTURE INFORMATION FOR 
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE 

Pulpwood 
Mean Annual Yield at 

Sile Index Growth Rolation Rotntion 
(50 Yrs.) (C".!Ft.) Age (CCFI 
148-601 ? 50 ? 

144-541 50 
142-491 50 
145-531 

6-29 

Successional 
Stability 

low 
Mod. High 
High 
Mod. High 



FRAXINUS-EUPATORIUM HABITAT TYPE 

(FEI 

10ENTIFICATION 
From key: Habitat 011 clay texture soil with 
impeded drainage. And spoiled joY-PVe 
weed, bonese!, and/or water hemlock 
common. 

Additional Habitat Characteristics: 
1. An important step in identifying this 

tYIIC is the deterillination that the soil is 
clay in texture. 

2. This type is the wellest of the three clay 
types. 

3. This type usually occurs as bfOad low 
areas or drainways within the Tsuga· 
Thuja·lonicera and Petasites types. 

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

UNOERSTORV SPECIES 

ClIMAX OVERSTORV 
Dominanl: Black ash. american elm 
Associate: Red maple 
Minor: Balsam fir . ..... hile ash 

SUCCESSIONAL OVERSTORV 
See successional diagram as well as detail 
helow. 

Succession Alter Original Logging 

1 .  Logged Clirna:r Stands: Poor stocking 
seed origin black ash and american elm. 

2. logged Successional Stands: Tag alder 
or aspen/balsilill poplar. 

3. Logged and Burned: Unknown. 

Table 01 common and important species in order 01 decreasing constancy with expected 
coverage range (' 'primary indicator . •  additional indicator. +common associate): 

Average Coverage Whlln Present 
Constancy Species <5% 5-15 15-25 >25% 

>75% Mints + 
Tag Alder + 

Sedges + 
Dewberry + 
Wild Strawberry + 
Spinulose shield lern + 

75·50% large leaved aster + 
Darrell Strawberry + 
Jewelweed + 
Spotted joe·pye weed 
Horsetails + 

Tall Ralliesnake root + 
Waler Hemlock 
Boneset 

SOilS 
This tYlle is limited alulOsl exclusively to lacustrine clay soils wilh impeded surlace drainage. 
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TSUGA-MAIANTHEMUM COPTIS HABITAT TYPE 
ITMCI 

tDENTlflCATION 
Fram key: Habitat type nlUSI have evidence of 
impeded drainage. The sum of goldlhread. l'Iood 
sOHel. and bunch berry al least Dlle halt the sum 
01 sphagnum moss, horsetails, cinnamon lefl]. 
marsh marigold. na�ed miterwort and twintlower. 

Addilional Habitat Characlerislics: 

I. This habitat of len occurs as low.IVing areas 
within many 01 the other types. 

2. This type is one al the driest ollhe Group!ll. 
non·clay habitats and may oew! on slighl 
slopes which show eyidence at impeded 
drainage. 

J. A pit and mound mini·topographv is cOnlmon 
on this type. The leaves malled down in the 
pits normally show evidence of surface water. 

Phases: 
1. The Vaccinium Phase is identifierl by 11m 

commonness of blueberries in the Imhitat. 

2. the Dryopleris Phase is illentified hV spinll' 
lose shield fern > wild li1v·ol-the·vnllev: tonu 
beech fern. oak fern and/or hairy solomon's 
seal common. This phase lIslmlly occurs 
within the Acer·Tsuga·Orvopteris habitat type, 

UNDERSTORY SPECIES 

CLIMAX OVERSTDRY 
00lllin3nl: 
IIssociate: 
Minor: 

Eastern hemlock, red maple 
Sugar maple, yellow birch 
Balsam Fir. v.hite spruce. 
northern white cedar 

SUCCESSIONAL OVERSTORY 
See successional diagram as wet! as detail betow. 

Succession Alter Originat Logging 
1. LoDged Clima� Stands: Balsam lir/white or 

black spruce with moderate amounts 01 yel­
low birch/red maple, and low amounts of 
northern white cedar and lor eastern hemlock. 
Scattered \�hite 01 black ash. 

2. logged successional Stand: Balsam lir Iwhite 
or black Silfuce with moderate amoullts of 
yellow birch anrl some red maple. Scattered 
eastern hemlock. northem white cedar and 
white or hlack ash. 

3. Louged and Smned: ASllen /birch/balsam 
POllllll overstory with balsam lir/white 01 
black sllruce understory. Scattered yellow 
birchlrCl1 maple sprouts, ash, and eastem 
hemlock. QverstDry will often be broken Idis· 
continuous) with a dense understory of var· 
ious grasses, sedges, and herbaceous 
rnmerinf. 

Table of common and important species in order 01 decreasing constancy with expected coverage range 
(" primarv indicator, 'additional indicator, tJ. phase indicator, � common associate): 

Constancy 
>75% 

75·50% 

>50% 

SOILS 

Species 

Wild lily·oHhe·valley 
Goldthread 
Yellow beadlily 
Ounchberry 
Starllo'l'lel 
Sedges 
Spinulose shield fern 
Bracken lern 
Wild sarsaparilla 
Twisted stalk 
Canada �Iueherry 
Shining clubmoss 
American fly honeysuckle 
Wintcrgreotl 
Wood sorrcl 
Lonu heech fern 
Onk fern 
Hairy solomon's seal ' 

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

11 
11 
11 

This type occurs on soils of various textures with impeded soil drainaue. Soils may he milleral or shnllow 
1<6") olganic over mineml. This Iylle can OCCUI within any Imldfolln. 
Phases: 
1. The Vaccinium Phase occurs primarily on lacnstrine sands. usually within the Ouercus-Acer·Epigaea. 

Acer-Quelcus·Vacciniulil or Tsuua·MaianthcOIuOl·Vaccimlll1 hahit3l lYpcs. 
2. The Oryopteris Phase usually occurs on loamy soils where the IIccr-Tsuga·Oryopteris habitat type occurs. 
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SILVICULTURE 

Successional 
Siage 

Aspen 
White spruce 
Balsam Fir 
Black Spruce 
Tamarack 
Yellow Birch 
White Ash 
Basswood 
Red Maple 
SUGar Maple 

GENERAL SILVICULTURE INFORMATION FOR 
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE 

Site Mean Annual Growth' Rotation Yield at Rotation 
Inder Pulp S,. A,. Pul,l S •• 

(50 yrs) (Cu. Fq (Bd.lFt.) Pulp S •• (CCf) (MBF) 

(Sn6)' 50 
(55·65) 50-60 
(42·60) ? 
(45·56) ? 50-60 ? 
(56-64) (30-45) 50-60 1 1 5-27) , , , 
1 50-54) 
(47·54) 
146·55) 
45-57 

\ Data given in parp.nlliesis are haserl 011 preliminary or sketchy information. 
1 Volume datn is per acre. Growth is per acrelyr. 

6-33 

Successional 
Stability 

Very low 
Moderate 
MOIL High 
Mod. High 
low 
Hinh 
l,. 
Marl. 
Hinh 
Very High 



TSUGA-THUJA-SPHAGNUM HABITAT TYPE 

ITTSI 

IDENTIFICATION 
From key: More than twice as much sphag­
num moss and horsetails Ihan the sum of 
goldthread. bunchberry, and wood sorrel. 
And the sum of goldthread, bUllchberry. 
and wood sorrel > the sum of naked 
miterwort. twinflower, and fringed polygalil. 

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 I or II lypes as a low area and is 
often limited in size. 

ClIMAX OVERSTORY 
Dominan!: Eastern hemlock, northern 

whit!! cedar 
Associate: Balsam fir. black spruc!! 
Minor: Red maple 

UNOERSTORY SPECIES 

SUCCESSIONAL OVERSTORY 
See successional diagram as well as detail 
below. 

Succession Alter Original Logging 
1. logged Climax Stands: Heavy logging 

usually reduces this type 10 a lowland 
brush · sphagnum moss COVI!r. 

2. Logged Successional Stands: Balsam 
fir, hlack 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 at decreasing constancy with expected 
covl!rag!! fang I! (" tlrimary indicator. 'additionat indicator, +common associate): 

Constancy 

>75% 

75-50% 

<50% 

SOilS 

Species 

Goldthread 
Bunchberry 
Wild lily-of-the·vflIlIlY 
Starflower 
Sphagnum moss 
Sedges 
Blueherril!s 
WOOlt sorrel 
Creeping sllowberry 
Dewherry 
Tag aldl!f 
Spinulose shield fern 
Yellow beadlilv 
Horsetails 

Aueragl! COllerage When Present 
<5% 5-15 1 5-25 >25% 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

This type occurs on soils with exc!!ssive soil moisture. Usually the soil is organic (>6") over 
min eral, but the sphagnu III may rarely occur directly on mineral soil. This type can occur withi n 
any landform. 
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SILVICULTURE 

Successional 
Stage 

Jack Pine 
Tamarack 
Black SWlICC 
Balsam Fir 
Cedar 

GENERAL SILVICULTURE INFORMATION FOR 

PRIMARV SPECIES IN  EACH SUCCESSIONAL STAGE 

PUljlWOod 
Mean Annual Yield at 

Site Inde� Growth Rotation Rotation 
(50 VIS.) (Cu'!Ft.) Ag' (CCFI' 
(51-591  ' 60-70 
(50·551 (20-301 60-70 
(39-471 60-70 
(55-661 
25-30 

I Data given in ptlrenlhcsis arc based on preliminary or sketchy information. 
2 Growth data is pH acre per year. Yield data is per acre. 
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Successional 
Stability 

Very low 
Very Low 
Moderate 
Moderate 
High 



FRAXINUS-MENTHA-CAREX HABITAT TYPE 

(FMC) 

IDENTIFICATIDN 
From key: Habital must have evidence 01 
impeded drainage. The sum 01 sedge and 
mints > the sum of all understory species 
present 

Additional Habitat CharacteriSlics: 
1 .  This habitat type occurs as low arcas 

within Group II or III habitat types. 
2. Sedges and miniS dominate this type 

with lag alder often occurring in cover­
age over 50%. 

Phases: 
1. The Carex Phase is limited to active 

floodplains where trees do not often 
oraw. 

U N DERSTORY SPECIES 

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

SUCCESSIDNAL OVERSTORY 
See successional diagram as well as del ail 
below. 

Succession Aller Original logging 

1 .  logged Climax Slands: Heavy logging 
on Ihis lype usually reduced Ihe cOlier 10 
lowland brush/swamp. Olher unknown. 

Table 01 common and important species in order 01 decreasing constancy with expected 
coverage range ("primary indicator. 'additional indicator, !::J. phase indicator. +COffimon 
associate): 

AI/eroge COl/eroge When Present 
Constancy Species <5% 5-15 15-25 >25% 

>75% Sedges • •  IJ. 
MinIS 
Tag Alder + 
Sensilille fern + 
Oewberry + 
Jewelweed + 

Tufted looseslrife + 

BedSlraw + 
75·50% lady Fern + 

Grasses + 
Raspberry + 
Flowering fern + 

SOILS 
This type occurs on soils with excessille soil moisture of various texlures. 

Phases: The Carell Phase occurs on organic Ollef mineral soils dellosited in aelil/e lIoodplains. 
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TSUGA-THUJA-MITELlA HABITAT TYPE 

(TTM) 

IDENTifiCATION 
From key: More than twice as  much sphag· 
num moss, horsetails, naked milerWOr1. 
and twinflower than goldlhread, hunch­
berry. and wood sorrel. And the stJln of 
naked miterwort, and twin flower > the 
sum of cinnamon fern. marsh marigold. 
leatherleai. bog rosemary. and pale laurel. 
While at the same time the sum of naked 
miterwort and twin flower > 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 bein[J examined is heavily stock­
etl, evidence of soil moislUre may not be 
ohvious. 

2. Many of the heavily stocked cetlar 
stands in the Eastern U.P. are this 'ype. 

UNOERSTORY SPECIES 

3. Sphagnum moss is rcplaced by olher 
mosses under heavy cedar siocking, but 
naked miterwort. twinflnwer, and fringed 
polygala will still he present. 

CLIMAX OVERSTORY 
Dominant: Northern While cedar, 

eastern hemlock 
Associate: Balsam Ii. 
Minor: Red Maple 

SUCCESSIONAL OVERSTORY 
See successional diagram as well as detai' 
below. 

Succession After Original logging 

1 .  logged Climax SIiUlIIs: Heavy logginU 
on this type usually reduced the covllr to 
lowland brush/swamp. 
Othlll unknown. 

Table of coml11on and important species in order 01 decreasing constancy with expected 
coverage range ( " primary indicator. 'adllitional indicator. +COltlmOfl associate): 

Constancy 
>75% 

75·50% 

<50% 

SOilS 

Species 
General ltlosses 
Sedges 
Wild lily-ol·the·valley 
Starllower 
Naked miterwort 
Twinllower 
Bedstraw 
Dewberry 
Ralliesnake lern 
Bunchberry 
Sjlhagnum 
Pyrola 
American fly honeysuckle 
Fringed j10lygala 
Gold thread 

Average Coverage When Present 
<5% 5-15 1 5-25 >25% 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

This type occurs on soils with excessive moisture. A heavy sawtimber overstary can keep the 
waler tahle low hut cutting that overs tory Dilen causes the water table to rise making the site 
wetter. Soils arc generally heavy in texture and may be shallow \0 bedrock. 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 
From key: Habitallype lIlusl have evidence 
01 impeded drainage. Jewelweed and Dwarf 
Enchante(s niohisharlc common with sphag­
num 1Il0SS < 25% coverage. 

Additional Habitat Characteristics: 

1 .  This type usualiV occurs as mineral soil 
in upland drainways within Group II hab· 
ilat types. 

Phases: 

I. The Caltha Phase occurs within the 
F,axinus-Irnllalicns type where thele is 
flowing water and marsh marigold is 
common. 

UNDERSTORY SPECIES 

CLIMAX OVERSTORY 
Dominan!: White ash, led maple 
Associate: Sugar rnallie. black ash 
Minor: Balsam Fir 

SUCCESSIONAL OVERSTORY 
See successional diagram as well as detail 
below. 

Succession Aher Original LODging 
1. logged Climax Slands: Poor siocking 

seed orioin while ash ilnd Icd maple 
easily sct back 10 lowland luush/sedge. 

2_ logged Successional Stands: Aspenl 
balsam 1I011iar or ash/nHllllc dellending 
on type cut. 

3. logged and BUined: Unknown. 

Table of common and important species in order of decreasing constancy with expected 
coverage range (" primary indicator, " additional indicator, 11 phase indicator, + common 
associate): 

Constancy 
>75% 

75·50% 

<50% 

SOILS 

Species 
Jewclwccil 
Spinlilose shield fern 
Lady fern 
Elderberry 
Sedges 
Grasses 
Enchanter's nightshade 
Mints 
Dewberry 
Jack-in·the·pul,Jit 
Gooseberries 
Wild lily·ol-the-valley 
Raspberry 
Marsh marigold 
Nettles 

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

+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

This type occurs on loam to clay texture soils with excessive soil moisture_ The landlorm is 
usually morainic wilh this type present in the upland drainways occurring wilhin that landlorm. 

6-40 



SILVICULTURE 

Successional 
Siage 

Aspen 
Black Ash 
Yellow Birch 
Red Maple 

GENERAL SILVICULTURE INFORMATION FOR 
PRIMARY SPECIES IN EACH SUCCESSIONAL STAGE 

Site Illdox 
(50 Yrs.) 

(5B·741 

(48·601 
(51 ·571 

Pulpwood 
Mean Annual 

Growth 
ICII.JFtj 

6-41 

Rolatioll 
Age 

50 

Yield al 
Rotation 
ICCFI' 

SuccessionAl 
Stability 

Very low 
High 
High 
High 



PICEA-OSMUNOA HABITAT TYPE 

(PO) 

IDENTIFICATION 
From key: Habitat must have evidence of 
impeded drainage. More than twice the 
coveragE! of the sum of sphagnuill 1110SS, 
cinnanlOn fern an" marsh marigold as the 
sum of gold thread, bUJIchberrv. lin II wood 
sorrel. And cinnamon tern > the sum at  
le<llherleaf, bog rosemary. and pale laurel. 

Additional Habitat Charactcristics: 
1. This type is a moderately plOduclivl! 

bagland with cinnamon fern occurring in 
the understory. 

2. This type is often small in acreage and 
occurs within othel types or as a transi­
tion to the Picca-Chamadaphnc-Spha!l­
num type. 

UNDE RSTORY SPECIES 

CLIMAX OVERSTORY 
Dominant: Black spruce, northern 

white cedar 
Associate: Eastern hemlock 
Minor: While [line 

SUCCESSIONAL OVERSTORY 
See successional diagram as well as detail 
below. 

Succession After Original Logging 
1. Logged Climax Stands: Seed origin 

black spruce/lowland brush. 
2. Logged Successional Stands: Poplar/ 

birch/red maple depellding 011 seed 
source and cover cut. 

3. Logged and Burned: Unknown. 

Table of common and important species in order 01 Ilcc/easing constancy with e�pected 
coverage range ! " prilnary indicator, 'additional indicator. +COllllllon associate): 

Constancy 

>75% 

SOILS 

Species 

Cinnamon fern 
Spha!]l1um moss 
Sedges 
StCHflowcr 
Creeping snowherry 
Goldlhread 
BunchhcflY 
Yellow headlilv 
Gooseherries 
Blueherries 
Wild raisin 
Spinulose shield fern 
Marsh marigold 

This type occurs all org[lIIic (>6" depth) soils. 
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Average Coverage When Present 
<5% 5·15 15·25 >25% 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 
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PICEA-CHAMADAPHNE-SPHAGNUM HABITAT TYPE 

(PCS) 

IDENTIFICATION 
from key: Vegetation dominated by sphag­
num moss; lealherleaf. bog rosemary, and! 
or pale laurel well represented. 

Additional Habitat Characteristics: 
1 .  This type is the typical non-productive 

acid bog and may be very open. 

CLIMAX OVERSTORY 
Dominant: Black spruce 
Associate: Tamarack 
Minor: Northern white cedar 

UNDERSTORY SPECIES 

SUCCESSIONAL OVERSTORY 
See successional diagram as well as detail 
below. 

Succession After Original logging 

1 .  Logged Climax Stands: Seed origin black 
spruce Itamarack. 

2. logged Successional Stands: Unknown. 
Cutting is usually light due to low stock­
ing present on this type. 

3. logged and Burned: Unknown. 

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

Constancy 
>75% 

75-50% 

<50% 

SOilS 

SpeCies 
Sphagnum moss 
Labrador tea 
leatherleal 
Sedges 
Canada blueberry 
Creeping snowberry 
Cranberry 
Bog rosemary 
Pale laurel 
Gold thread 
Three leaved solomon's seal 
Pitcher plant 
Wild Iris 
Sundew 

This type occurs on deep organic soils. 
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Average Coverage When Presll�t 
<5% 5- 15  1 5-25 >25% 

+ 

+ 
+ 

+ 

+ 

+ 
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SCIENTIFIC NAMES OF SPECIES USEO IN 

HABITAT TYPE DESCRIPTIONS 

American Beech 
American Elm . 

TREES 

. .  Fagus grandifolia 
· . . . . . Ulmus americana 

Aspen . . . . . . . . . . . . • • . . . . . .  POJluius grandirienlata/tremuloides 
Balsam Fir . .  . Abies balsa mea 
Balsam Poplar . . .  
Basswood . .  . 
Black Ash . . . . . .  . 
Black Spruce . .  . 
Eastern Hemlock 

Ironwood . 
Jack Pine 
Northern Red Oak 
Northern White Cedar 
Red Maple 
Red Pine . 
Sugar Maple . . . .  
Tamarack 
While Ash . 

· . . . . . POI1UIus balsamifera 
· Tilia Americana 

· . . . . . Fraxinus nigra 

· Picea mariana 
. . . .  Tsuga canadensis 

· Ostrva 'Iirginiana 

· Pinus banksiana 
. .  Quercus rubra 

· . . .  Thuja occidental is 
. .  Acer rubrum 

· Pinus resinosa 
. .  ACH saccharum 

· . . . Larix laricina 
. . . . . .  Fraxinus americana 

White Birch . . . . . . . . . . • .  · Betula papyrifera 
White Pine . 
White Spruce 
Yellow Birch . .  

· Pinus strobus 
· . . .  Picea glauca 

· Betula alieghaniensis 
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SCIENTIFIC NAMES OF SPECIES USED IN 

HABITAT TYPE DESCRIPTIONS 

COMMON NAME 

FERNS. GROUNDFlORA. AND SHRUBS 

SCIENTIFIC NAME 

• 

REF. 
Barren Strawberry . . . .  . Waldsteinia fragarioides . 1 - 1 77 
Beaked Hazelnut . . . . . . Cory Ius camula 2-89 
Bedstraw . . . . . . . . . . .  . Galium spp. . . . . . . . . . .  1-357 
Bellwort. large Flowered . Uvularia grandiflora . . . .  1-43 
Bellworl, Sessile . . . . . . . . .  Uvularia sessilffolia . . . .  1-45 
Bloodroot . . • .  . . . . . . .  Sanguinaria canadensis . 1 - 1 41 
Blue Cladonia . . .  . . . . • • . • . . . . . .  Cladonia milus . . 4-145 
Blue Cohosh . . . . . . . . . . . . . . . . . . .  Caulophyllum IhaliClroides . . . . . . . . .  1-45 
Blueberries . . . . . . . . . . . . . • . . . Vacciniurn spp. . . . . . . . . . . . . . . . . . .  2 
Blueberry. Canada . . . .  . _ Vaccinium myrtiUoidcs . . . . . . . . . . 2-266 
Blueberry. late low . . , . . .  Vaccinium vacil1ans . . . . . . . •  • . . . .  2-268 
Blueberrv. low Sweet . . . Vaccinium angustilolium . . . . .  . • . .  2-366 
Boneset . . . . . . . . . . •  Eupatorium pHfolialUm . . . . . . . • . . . .  1 -379 
Bunchberry . . .  . . . .  Comus canadensis . . . . . . . 1-269 
Buttercup . . • .  . . . . . .  Ranunculis spp. . . . . . . . . . . . • • . . . .  1 - 1 2 1  
Cherry. Choke . . . . . . . . • • . . • . . . . .  Prunus lJiruiniana . . . . • . . . .  2-180 
Cherry. Pin . . .  . • • . . . . . . . .  Prunus pensyllJanica . . . . .  . 

Chcrry. Sand . . . • • . . . . . . . .  Prunus pumila . . . . . . . .  . 

Cow Wheal . . . . . . . . . . • • . . . . . . • .  Melampyrum lineare . . . . . . . . . • . . . .  

Cranberry . . . . • . . . . . . • . . . . . . . . .  Vactinium macrocarpon . . . . . . • . . . .  

Creeping Snowbeuy. _ . . . . . . . . • • . .  Gaultheria hispida . . . . . • . • . • .  _ _ _ 
Dewberry _ _ _ _ _ _  . _ . _ _ _ _  . • .  . Rubus lIageliaris _ .  _ _ _ _ _  • •  _ _ _  _ 
Dwarf Enchanter's Nightshade _ . _ . Circaea alpina • .  _ .  _ _ . _ _  . • •  _ _ _  _ 

Elderberry, Red . . . . .  _ . _ _ _ _ . Sambucus pubens . _ _ _ . _ _  • _ . _ _  

Fern, Smeken . _ .  _ . Pteridum aquilinum _ _  . _ . • • .  _ .  _ _ _  _ 
Fern, Cinnamon . . . . . . • • .  _ .  _ .  . Osmunda cinnamolllca . . .  _ _  • . . . .  

Fern. Flowering . .  . . .  _ .  _ _ _ _ . Osmunda regalis . .  _ .  _ • .  

Fern, lady . _ • • • •  , _ _  , . .  Alhyrium Felix-femina _ _ _  . 

Fern, long Beech. . Oryopleris phegoplcris _ _  . 

Fern, Maiden Hair . _ _ _  • .  _ . _ _ _ _  . _ . Adiantum pedatum . . .  _ _  . • . • • • • . . .  

Fern, Oak . . . . . . . . . . • . . . . . . . . . .  Oryopleris disjuneta . . .  , . • . . . • • . . .  

Fern. Ostrich _ _ _  . .  _ _  . _ . _ • • • . • • • .  Pteretis Pensylvaniea . . . . _ • • • • . . . .  

Fern, Rattlesnake _ _  . . . . . . . • . .  _ , _ Botrychium virginiana . . . . . . . . • . . . .  

Fern. Sensitive _ Onoclea sensibilis . . . . . . . . • • • . . . .  

Fern. Spinulose Shield . . . . . . . Oryopteris spinulosa . . .  . 

Goldthread . . . . .  Copt is groenlandica . . . . .  . 
Gooseberry . . • . . . . . • . . . . . . . . .  Ribes SM!. • . • . • . • • • • . • .  

Ground Pine . . . . . .  Lycopodium spp_ 
Hairgrass . . . . . . . . . • . . . . .  . . Oescharnpsia flexulosa . . .  . 

Honeysuckle. American Fly . . . . . . . . .  Lonicera canadensis . . . . .  . 

Honeysuckle, Hairy _ .  _ . . . Lonieera hirsuta . . . . . . .  . 

Horsetail . . . . . . . . . . • . . . . . . . . . . .  Equisetum spp. _ _  . _ . •  _ _ _  . •  _ • • . •  _ 
Jack-in-the-pulpit . . . . .  _ • . . . . . . . .  Arisaemea atrOfubens • .  _ _  . . . • • . • . •  

Jewelweed . . . . . • . . . . .  _ • • • . . . . .  Impatiens capensis . . .  _ _ _  • •  _ • • • .  _ _  

Juneberry • . . .  _ . . . . Amelanchier spp . • . . . . . . • • . • • . . . .  

Labrador Tea . . . . . .  . Ledum groenlandicum . . . .  
Larged Leaved Aster . Aster macrophyllus . . • , . • . . . • .  

Leatherwood . . . . • . . Direa Palustris _ . _ , • . . .  , . . . •  _ . . . .  

Marsh Marigold . . • . . . Caltha palustris . _ . .  , _ _  • •  , _ • _ . .  _ 
Nettles . . _ . _ . _ • • • • •  , • , • . . .  Urtiet! spp_ . . . . . . . . . • . • . . . • . .  
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FERNS. GROUNDFlORA. ,1ND SHRUBS (Con1.) 

COrM{l1m NAME SCIENTIFIC NAME 
Partrhl;;e Berry . . . . . • . . • . . . .  Mitchel1a repens 
Pitcher Plant . . Sarrecenia purpurea . . .  
Pyroln .  . . . . . . . . .  Pvrola S;I[I . • • .  
Raspberry . . .  . . . .  Rubus SPI). 
Rattlesnilke Root. T:l1I . . . . . . . . . . .  Prl!n�nlt;es altissltlw . . . . . . • . .  
Rattlesnake Root. White . . . . . . .  Prl!lIanthes alha . . . . . . . . . . • .  
Reindeer Moss . . .  Cladonia rangiferina . . . . . . . . .  . 
Shining Club moss . Lycopodium luciduluill . 
Solomon's Seal, False . . Srnilacina racemosa 
Solomon's Seal, Hairy . . . . . . .  Polygonatum puIJesceJls . .  
Solomon's Seal, ThreE! leaved . . . .  Smitacina lritolia 
SI. John's Wort . . . . . . . . . .  . Hypericum per/milIum 
Stadla'ller .  . . . . . . . . . . . . . . Trientalis borealis . 
Sundew . . . . . . . . . .  , . . . Drosera spp. 
Sweet Cicelv . . . . . . . • • . . • . . . Osmorhiza claVtoni . .  
Sweetfern . . . . . . . . . . . . . . . . . . Cornptonia peregrina 
Tilg Alder . . . . . . . . . . . . !\IIlus rugosa 
Trailing Arb:tlus . .  . .  Epigaea repens . . .  
Trefoil. Pointel1 leavcd Tick . . . . . . . .  Oesmodium glutinoslIlll . .  
Trillium . . . . .  Trillium 
Tuftetl Loosestrile . . . . . . . . . . . . lysimachia thvrsillora . .  
Twinflower . . . . . . . . . . . . . . . . . ·linnaea bDlcalis . 
Twisted Stalk . Streptopus rose us 
Vinlet. American Dog . . Viola conspersa 
Violet, Canadian White . . .  Viola canadensis 

. Violet. Down\, Yellow . . . . . . . . . . . . .  Viola pubescens . 
Violet. Smo(,:n Yellow . . . . . . .  Viola pensylvanica 
Wild Iris . Iris versicolDl . 
Wild Leek . . . .  Allium Iricoccum . . . . . . . . .  , 
Wiltl Lily-ol-the·Valley . .  . . . . . . . .  Maianthemum canadcnse 
Wild Aai�ifl . . . ViburnulIl cassifloides 
Wilel Sarsaparilla . ,Aralia nudicaulis . .  
Willow � . . . . . . . . . . . _ . . Salix spp. . . . . .  , , , . .  
Wintergreen . Gaullheria procumbens 
Wood Anenlone .  . . . . . .  Anemone quinquetolia 
Wood Betony . . . . . . •  _ _  . . _ . . . . . . Pedicularis canadensis 
Wood Sorrel . . . . . . . .  O)(alis montana . . . . . . . . . . . . .  . 
Yellow Beadlil'{ . . . . Clintonia bDlealis . . . . . . . . . . . . . .  . 

This fist [Herla/cd and revised by J. Ferris · March 1 983. 
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