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PREFACE 

Plant Communities of Ohio consists primarily of a c lass i f ica t ion  and 
description of the existing natural ,  more s tab le  p l a n t  community types i n  
O h i o ,  and an out l ine of methods f o r  surveying these communities. These 
materials were developed f o r  use by the Division of Natural Areas and 
Preserves, Ohio Department of Natural Resources, i n  the inventory, 
cataloging and analysis of communities for  protection planning purposes. 
Except fo r  certain methodology, however, they are  general enough t o  be 
used by other interested par t ies .  

This document is preliminary in a l l  aspects. Time and resource con- 
s t r a i n t s  have n o t  permitted as complete and balanced a research treatment 
as the complexity of plant community study warrants. The c lass i f ica t ion  
system and community descriptions a re  subject t o  a l te ra t ion  and expansion 
as new d a t a  and additional research opportunities become available.  
Comments and questions concerning this document are  appreciated and 
encouraged. 

The philosophy behind t h i s  work assumes an appreciation for the 
complexity of na tura l  systems. I t  assumes t h a t  no c lass i f ica t ion  can be, 
a t  one time, bo th  simple enough for  easy comprehension and complex enough 
t o  represent these systems w i t h  much thoroughness. I t  assumes the reader 
i s  one who i s  open rather t h a n  dogmatic, who appreciates the gray as much 
?s  the black and white, and who seeks the order of things b u t  doesn ' t  
Gemand simplicity.  
p rac t ica l ,  useable document compatible w i t h  the research capabi l i t i es  
and needs of preservation organizations. 

W i t h i n  t h i s  realm, t h i s  publication i s  intended as a 

The concepts presented here represent an additional step i n  the f i r s t  
stage of s c i en t i f i c  inquiry, the descriptive or na tura l i s t  stage. Future 
workers hopefully will transcend t h i s  level to  quantitative ones which 
more adequately describe Ohio's vegetation patterns. 
will involve investigations of the s t a t e ' s  various vegetational continuums, 
correlat ions between vegetational and environmental gradients, and vegeta- 
t i o n  dynamics. 
the systems of this vegetation, i t s  mineral and energy flows and i t s  
complex species interactions.  Then will knowledge of Ohio ' s  plant communi- 
t i e s  be t ru ly  useful as  baseline da ta  fo r  comparison w i t h  man's a l tered 
systems. I t  i s  hoped tha t  this document will help encourage a d d i t i o n a l  
research i n  t h i s  direction. 

Future research 

Eventually more synthetic stages of inquiry will explain 

Research fo r  this document was in i t i a t ed  i n  1976 by the Ohio Natural 
Heritage Program under the direct ion of The Nature Conservancy. A d r a f t  
plant community c lass i f ica t ion  was published i n  1977 as p a r t  of the Ohio 
Natural Heritage Proqram Technical ReDort. In the past f i ve  years since 
t n a t  report ,  the c lass i f ica t ion  system has been revised substant ia l ly ,  
and the community descriptions and survey methodology have been developed 
under the direction of the Division of Natural Areas and Preserves. 

i i i  
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1.1 CLASSIFICATION AND PRESERVATION PURPOSES 

PURPOSES 

The primary reason fo r  the construction of the current c lass i f ica t ion  
i s  t o  provide a framework by which natural plant communities i n  O h i o  may 
be inventoried, cataloged and analyzed for  preservation purposes. As 
"c iv i l iza t ion"  has continued t o  expand throughout Ohio, the need t o  
ident i fy  and protect the decreasing numbers of quali ty community types 
has grown. 
e f f o r t  i s  needed t o  adequately protect the f u l l  spectrum of comnunity 
types rather  than just a selected o r  fortuitous group. An ideal goal 
i s  t o  protect each major community type i n  each physiographic region of 
the s t a t e ,  t o  the extent t h a t  the d i f fe ren t  types occur i n  each region. 
The f i r s t  s tep i n  working toward this goal i s  identifying what these 
communities are .  Hence, the current c lass i f ica t ion  was created. The 
c lass i f ica t ion  was compiled a t  a level believed specif ic  enough to  cover 
the s t a t e ' s  major vegetational var ia t ions,  ye t  general enough to  of fe r  
a r e a l i s t i c  preservation goal .  

Too, i t  has become increasingly evident t h a t  a more systematic 

Whereas the above discussion assumes t h a t  comnuni ty preservation i s  
a worthwhile endeavor, the value of this e f f o r t  i s  dubious t o  some par t ies  
and has various meanings t o  a l l  par t ies .  The preservation of representative 
p l a n t  communities i s  important for several reasons, including the following: 

1 .  

2 .  

Research. Studies of communi t i e s  provide knowledge of 
ecological systems and processes, how materials and 
energy flow through these systems, and how d i f fe ren t  
groupings of animals and plants coexist  i n  seemingly 
integrated patterns.  
cal systems which have and continue t o  evolve toward 
re la t ive ly  s table  equilibriums w i t h  t he i r  physical environ- 
ments. As such, they contrast  w i t h  and contain much 
potent ia l ly  useful information for  man and his comparatively 
unstable communities. Moreover, the natural comunit ies  
serve as valuable controls or benchmarks t o  man's disturbed 
and changing communities. 

Communi t i e s  represent complex biologi- 

Species Richness. 
or threatened plants and animals represents a "f ine f i l t e r "  
approach t o  species richness 
plant comunit ies  provides a "coarse f i l t e r "  approach. 
Comuni ty  preservation protects not only known genetic 
richness., b u t  a lso much divers i ty  no t  yet  recognized, i n -  
cluding tha t  of many "lower" forms. loo, comnunity preservation 
captures many ye t  unknown relationships and processes which 
e x i s t  between species, both ra re  and common, and between 
species and t he i r  physical and chemical environments. A l l  of 
these species aspects represent resources and information of 
possible future benefit  to  man. 

Whereas preservation of specif ic  endangered 

protection, preservation of 
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3 .  Education and Inspiration. The preservation of plant communi t i e s  
provides many and diverse opportunities for  people of a l l  ages, 
i n t e re s t s  and backgrounds. I t  allows people t o  visualize 
the wilderness which the i r  forefathers once confronted. I t  
allows them t o  enjoy and learn about those aspects of nature 
no longer available t o  t h e m  i n  t he i r  c i t i e s  or on the i r  farms. 
To some, i t  i s  primarily an aesthet ic  experience. To a few, 
i t  i s  a deep personal experience which allows rediscovery of 
themselves and t h e i r  places i n  the universe. 

The values, both tangible and intangible,  of natural plant community 
preservation i n  Ohio a re  many. 
when tha t  preservation includes a f u l l  and balanced range of representative 
examples of a l l  major community types. The values are fur ther  increased 
when these examples a re  spread across a l l  regions of the s t a t e .  
breadth will help ensure the preservation of the broadest possible range 
of natural d ivers i ty ,  information and opportunity s t i l l  available i n  the 
s t a t e .  Such a goal may n o t  be possible, b u t  any movement towards i t  will 
represent a valuable ga in .  To seek the goal, a careful b u t  comprehensive 
community def in i t ion  and survey program must be conducted. 

These values are  a l l  great ly  increased 

Such 

PRIORITIES 

The p r i o r i t i e s  or strategy of p l a n t  community surveys by preserva- 
t ion organizations, including the Division of Natural Areas and Preserves, 
necessarily involves a balancing of e f fo r t s  between short-term (next 
decade) and long-term objectives. The major short-term goals a re  as 
follows. 

1 .  

2 .  

Endanqered Communities. 
r a t e  of natural conmiunities i n  Ohio, i t  i s  imperative t h a t  

Given the continued r a p i d  destruction 

immediate attempts be made t o  identify and preserve the best 
examples of the most endangered .community types. 
especial ly  important given the additional res t r ic t ion  of 
limited funds .  Most obvious i n  t h i s  category a re  the boreal 
and p ra i r i e  remnants. Non-cl imatic remnants include additional 
wetland types. The Endangered Community category also includes 
especial ly  h i g h  quali ty stands of e i ther  rare  or common 
comnunity types. 
example, would f a l l  i n t o  this group. There are  now few 
opportunities t o  protect  h i s tor ica l ly  l i t t l e  disturbed stands 
of any type. 

Preserved Comnunities. To determine w h a t  communities need t o  
be preserved, i t  i s  f i r s t  necessary t o  accurately know what 
has already been preserved. Too, i t  i s  not enough t o  know 
simply t h a t  a "bog", for  example, has been preserved. , I t  i s  
necessary t o  know what type or  types of bog i t  i s ,  and w h a t  
the dominant species are.  
f o r  remembering a few interest ing species i n  a community 
while forget t ing or  never seeing the dominant components. 
Systematic inventory and documentation i s  necessary t o  
cor rec t  these deficiencies.  Hence, a basic housekeeping 

This i s  

Some l i t t l e  d i s tu rbed  fo re s t  t r a c t s ,  for  

All people have amazing capaci t ies  
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chore is to complete general surveys of all public and pri- 
vate preserves or natural areas in Ohio. 

3. Community Definition. To insure that a proper balance of 
different comunity types is surveyed and preserved, it is 
essential that the cornunity classification system and 
comunity definitions are reviewed regularly ana, if 
necessary, revised in light of new data. 
requires care that some community complexes are not finely 
divided into several types while other groups of similar 
complexity are treated as single units. 
is required so that a broad and balanced array of different 
community types and genetic diversities over all regions of 
the state are represented in the preservation plan of the 
state. More complete clarification of community definition 
must be continued in the long-term. 

Community definition 

Comnunity definition 

4. Opportunistic Community Studies. Equally rare as certain plant 
communities are capable people and funds to study the communi- 
ties. No opportunities should be lost to promote high quality 
short-term studies when expertise or monies are available. 

The major long-term goals are as follows: 

1. Community Definition. Whereas qualitative community definition 
may be adequate for the short-term, high quality quantitative 
definition is a requisite for the long-term. 
definition is time consuming, but only it can provide the 
objective data necessary for accurate comparisons between 
communities. Such comparisons are needed to insure that the 
proper preservation spread is achieved. The data are also 
needed to monitor the successional status of preserved 
communities, both for preservation purposes and for land use 
benchmark purposes. 

Quantitative 

2. Community Research. In addition to cornunity definition and 
monitoring research, many other types of cornunity research 
should be promoted over the long-term. 
would necessarily be initiated and accomplished by personnel 
and funds unavailable in preservation organizations. The 
major benefit of this work would be knowledge of the processes 
functioning in natural c m u n i  ties, and subsequent application 
of this knowledge, where possible, to man's comnunities. 
is just beginning to understand ecological processes and the 
ways he must adjust to them for continued prosperity. 

Much of this research 

Man 

The skilled staff, time and money necessary to locate, classify, evaluate 
ana rank examples of each plant comunity type will require priority 
placement among preservation activities, including those at the Division 
of Natural Areas and Preserves, if satisfactory progress is to be made on 
the preservation of Ohio plant communities. 
more complex and time-consuming than surveys for rare species or other 
natural features. Resource constraints wi 1 1  require that preservation 

The work is, in many ways, 

4 .  0 Q >> Q3.3 
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organizations seek and encourage outside support of this work in addition 
to allocating their own resources to the effort. 

1 . 2  COMMUNITY CONCEPTS 

COMMUN ITY DE F I N IT IONS 

A specific plant community or plant community stand is a concrete 
group of plants occurring together at a certain place and time. 
may be defined narrowly or broadly but, as defined here, they are fairly 
homogeneous groups of species, as versus genera or physiognomic forms, 
delimited usually to areas of several hectares or less. Some occupy only 
small fractions of hectares. In contrast, an abstract plant community or 
plant community type is a mental concept of reoccurring stands having 
similar compositions. In the 
present classification an abstract plant community is more specifically 
considered a group of a few cover dominant species which reoccur together 
rather commonly in Ohio, or which reoccur infrequently but are markedly 
characteristic (e.g. bogs, prairies, etc.). 

Such stands 

It too may be narrowly or broadly defined. 

HOLISM VERSUS I ND.IV I DUAL I SM 

Two schools concerning the classification of plant communities have 
developed during the twentieth century. At their extremes, the holistic 
school says communities are distinct and repetitive enough that they can 
be classified, while the individualistic school argues that each community 
stand on the earth is unique and that classifications exist only in the 
imagination. Moreover, the holistic school considers community stands 
to consist of highly integrated species groups and patterns evolved over 
time. The other camp considers stands to consist of constantly.changing 
populations of species, each species acting relatively independently of 
the others. 
the less simplistic gray area between these extreme positions. Too, 
truth between the two poles probably varies per community type and community 
stand, and it probably changes over time. 
positions help simplify and clarify the ingredients which comprise the 
middle ground. 

As with many complex concepts, the truth probably lies in 

In any case, the extreme 

The position taken with the current classification is that each vegeta- 
tion stand is "unique" to a greater or lesser degree, but thatmanyfairly 
similar stand types reoccur predictably in similar environments. 
another way, given a limited number of dominant species in Ohio, only 
certain combinations usually occur, or not all combinations are probable. 
The reoccurring species combinations of a specific community type are not 
envisioned as discrete, homogeneous units, but as limited areas where 
many of the species characteristic of that community type are concentrated, 
these concentrations usually grading gradually into other adjacent species 
concentrations comprising other community types. 

Said 
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Understory vegetation i s  believed t o  have similar patterns and t o  be 
closely to  loosely correlated w i t h  the overstory types. Each overstory 
type may have more t h a n  one understory type, and cer ta in  understory types 
occur under more than one overstory type. 
s t a n d  varies per specif ic  microsite and changes over time due t o  canopy 
a l te ra t ions  and other factors .  Nevertheless, only cer ta in  groups of 
understory species normally occur under each overstory type. Over- and 
understory correlations a re  not random. 
eastern deciduous fo re s t  region of North America are  complex, b u t  i t  i s  
assumed t h a t  fur ther  study will c l a r i fy  the i r  patterns.  

Too, the understory of each 

Understory communi t i e s  i n  the 

GRAD I ENTS 

A c lass i f ica t ion  of such comnunities as described above i s  accurate 
t o  the extent i t  ident i f ies  and incorporates the major vegetational 
segments along the various environmental gradients. 
t o  be a r t i f i c i a l  i n  the number of vegetation segments i t  ident i f ies  and 
where i t  draws l ines  between them. I t  would  be similar t o  t a k i n g  a color 
spectrum and d i v i d i n g  i t  i n t o  j u s t  l i g h t  and dark colors,  the eight prime 
colors,  or the eight  colors plus the i n f i n i t e  number of intermediate 
mixtures. In  vegetational c lass i f ica t ion  i t  should be recognized t h a t ,  
often,  cer ta in  a rb i t ra ry  uni ts  must be emphasized a t  the cost  of t ransi t ional  
segments between these units even t h o u g h  the t ransi t ions may have as much 
v a l i d i t y  as the u n i t s  ( i . e .  blue and red may be considered units rather 
t h a n  bluish-red:. Such a r t i f i c i a l i t y  must be accepted as a necessary e v i l .  
In  terms of community protection i t  i sn ' t  a c r i t i c a l  p o i n t  i f  the t rans i t ions  
a re  recognized and included i n  the concepts of and planning for  one or b o t h  
of the "off ic ia l  'I communi t i e s  between which the transit ional types occur. 

I t  must be understood 

SUCCESSION AND EQUILIBRIUM 

Questions concerning the v a l i d i t y  of succession concepts i n  plant 
communities need not be correlated w i t h  the discussion of whether o r  not 
they a re  c l a s s i f i ab le .  Nevertheless, cer ta in  c lassical  concepts of 
succession arose w i t h  the school which viewed communities as d i s t i n c t  
nameable units. 
vegetation towards which succession would normally proceed i n  predictable 
steps.  More recent theory includes several a1 ternative and sometimes 
confl ic t ing hypotheses and many of these dismiss or deemphasize the ro le  
of succession. In concert w i t h  t.he individual is t ic  school, these do n o t  
view community dynamics as consistent groups of species replacing others 
by succession, b u t  as individual species w i t h  specif ic  "s t ra tegies"  
competing w i t h  each other. 

The idea was t h a t  most s i t e s  had a potential climax 

Similarly, the classical  concept of climax i s  now commonly deemphasized. 
The nein argument here i s  tha t  comnunities a re  perpetually changin i n  

"climax" s t a t e s  a re  seldom achieved. 
schools is  hindered by the semantic question of how much change may occur 

response t o  environmental and internal f luctuations so t h a t  equili i! rium 
Debate between pro- and con-cl imax 
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within a stand which i s  s t i l l  considered t o  be i n  equilibrium. 
. theories a re  less  c r i t i c a l  of a climax or re la t ive  equilibrium concept 
t h a n  they a re  of tha t  which assumes orderly successional patterns are 
necessary t o  reach climax. Because,' however, the succession and climax 
concepts have been so closely associated i n  the past, both terms are  
often eschewed now, even when there i s  argument a g a i n s t  only one. 

Some 

The position taken i n  the current c lass i f ica t ion  system is  a g a i n  
between the poles. I t  i s  believed t h a t  most community stands in Ohio 
would mature, i f  not disturbed by man, to  s t a t e s  of r e l a t ive  composit 
s t a b i l i t y ,  a t  l e a s t  fo r  a few centuries.  Specific areas would be 

one 

onal 

disturbed by blowdowns, f i r e  and other natural events, b u t  these norm l l y  
would n o t  strongly a f f ec t  the major proportions of most community types 
i n  any one period. Exceptions would include cer ta in  wetland systems 
subject t o  s ign i f icant  water level changes, or cer ta in  r e l i c t  communities, 
such as p ra i r i e s ,  which a re  dependent on "disturbance". 
however, could be considered examples of dynamic equilibriums. Succession 
i n  the current c lass i f ica t ion  i s  simply considered as a replacement, 
usually gradually, of one community w i t h  another. 
Ohio today i s  considered largely a process result ing from substrate 
rnoi s ture  a1 te ra t ions  fol  lowing na tura l  physiographic dissection or f i  11 i n g  , 
or of climatic changes. Man, of course, confuses these patterns i n  
various ways. Natural changes of cer ta in  community types t o  others are 
not considered t o  represent legitimate succession any more t h a n  changes 
which may occur i n  the opposite direct ions.  
include changes of few to  many species i n v o l v i n g  simple t o  complex in te r -  
actions;  the process may b u t  i s  n o t  assumed t o  involve complex and highly 
integrated interact ions.  

Even the exceptions, 

Primary succession i n  

Succession i s  considered t o  

1.3 CLASSIFICATION ALTERNATIVES 

When creating the present Ohio community c l a s s i f i ca t ion ,  a. choice 

Pre-existing 
had t o  be made whether t o  use some pre-existing c l a s s i f i ca t ion ,  t o  modify 
one or  more of these systems, or to  create  a new system. 
c l a s s i f i ca t ions  included those wholly or par t ia l ly  constructed for Ohio, 
and those constructed for  other areas b u t  useable i n  Ohio. A review of the 
major a1 ternat ives ,  and rat ionale  fo r  the c lass i f ica t ion  chosen are  given 
bel ow. 

OHIO-RELATED CLASSIFICATIONS 

Ohio has a long history i n  vegetation research and c lass i f ica t ion .  
Valuable vegetation descriptions of portions of the s t a t e  go back as f a r  
as  those of Atwater (1818) and others. Sears (1925, 1926), Sampson (1927), 
Transeau and Sampson (1938) and Chapman (1944) provided the f i r s t  compre- 
hensive c l a s s i f i ca t ions  and maps of the original ( i  .e. pre-European 
sett lement) vegetation. Their works were based primarily on combinations 
of original f i e l d  data and analyses of the e a r l i e s t  l a n d  survey d a t a .  
Many of t h e i r  students compiled specif ic  data on individual counties, 
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ai?d several  o the r  workers conducted h igh  q u a l i t y  s tud ies  o f  s p e c i f i c  areas. 
Bea t ley ' s  (1959) study o f  Jackson and Vinton count ies represents a f i n e  
work o f  a s p e c i f i c  area. O f  d i f f e r e n t  scope and purpose, Cannon e t  a l .  
(undated) developed a c l a s s i f i c a t i o n  f o r  surveying w i l d l i f e  h a b i t a t s  i n  
Ohio. 

Gordon (1966, 1969) produced the  most comprehensive o r i g i n a l  vegeta t ion  
map and d e s c r i p t i o n  a v a i l a b l e  f o r  Ohio t o  date.  
the o r i g i n a l  land  surveys, pub1 i c a t i o n s  and d i s s e r t a t i o n s ,  and broad-scale 
reconnaissance. Good general i n t roduc t i ons  t o  the vegeta t ion  of Ohio may 
be found i n  these two works o f  Gordon, the  i n t r o d u c t i o n  i n  Braun (1961), 
and La f fe r t y  (1979). 

His  data were der ived f rom 

I n  a d d i t i o n  t o  c l a s s i f i c a t i o n s  s p e c i f i c  t o  Ohio, many reg iona l ,  
na t i ona l  and con t inen ta l  s tud ies  have inc luded the  s t a t e .  Broadest i n  
scope are  the  b i o t i c  reg ion  c l a s s i f i c a t i o n s ,  B a i l e y ' s  (1980) ecoregion 
d e l i n e a t i o n  being a recent  example.. More s p e c i f i c  a re  the Society  o f  
American Fores ters '  desc r ip t i ons  o f  North American f o r e s t  cover types, 
e d i t i o n s  appearing from 1932 t o  1980. The l a t e s t  e d i t i o n  (Eyre 1980) 
conta ins a map, from the  Nat ional  A t las ,  of cu r ren t  Uni ted States f o r e s t  
types. 
and Kuchler (1964, 1975) descr ibed a l l  p o t e n t i a l  na tu ra l  community types 
across the  Uni ted States.  Cowardin e t  a l .  (1979) provided a recent  
wetland c l a s s i f i c a t i o n  f o r  the  country.  

none were f u l l y  acceptable f o r  use i n  the c u r r e n t  system. 
ex is ted .  
i d e n t i f i c a t i o n  o f  communities t o  a l e v e l  o f  s p e c i f i c i t y  deemed necessary 
fo r  adequate preserva t ion  purposes. Examples i nc lude  the c l a s s i f i c a t i o n s  
of Braun (1950) and Kuchler (1964, 1975). Indeed, some people w i l l  argue 
t h a t  even t h e  c u r r e n t  c l a s s i f i c a t i o n  i s  too general .  Nevertheless, i t  i s  
more spec i f i c  than most previous systems. A second problem was t h a t  
some systems, such as those o f  the  SAF (Eyre 1980) and Cowardin (1979) , 
addressed on ly  c e r t a i n  vegeta t ion  types, such as f o r e s t  o r  wetlands. 
This  alone would n o t  have prevented t h e i r  be ing used f o r  p a r t  of t he  
des i red  c l a s s i f i c a t i o n .  These c l a s s i f i c a t i o n s ,  however, were a l s o  
na t i ona l  systems which f requen t l y  d i d  n o t  adapt w e l l  t o  many Ohio s i t u a -  
t i ons .  Too, the  type  o f  c l a s s i f i c a t i o n  used i n  Cowardin was t a i l o r e d  t o  
wet land systems and would be hard t o  expand conceptua l l y  t o  t e r r e s t r i a l  
communi t i e s .  O f  t he  pre-ex i  s t i  ng Ohio-re1 ated c l a s s i f i c a t i o n s ,  Gordon I s 
(1966, 1969) appeared t o  have the  grea tes t  p o t e n t i a l  f o r  a t  l e a s t  p a r t i a l  
adoption. This  i s  n o t  s u r p r i s i n g  as i t  was the most spec i f i c  y e t  
comprehensive work on the  s ta te .  
and t h a t  o f  h i s  predecessors, - was adopted w i th  expansion and mod i f i ca t ion .  

Braun (1950) concentrated n e  f o r e s t s  o f  eastern Nor th America, 

Analys is  o f  the  e x i s t i n g  Ohio-re la ted c l a s s i f i c a t i o n s  determined t h a t  
Several reasons 

F i r s t ,  most o f  the  systems were too  general i n  scope t o  a l l ow  

I n  many ways Gordon's c l a s s i f i c a t i o n ,  
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OTHER CLASSIFICATIONS 

Ordination 

Of the systems being used outside Ohio, one major a l te rna t ive  was 
ordination s imilar  to  t h a t  created by Curtis (1959) for  Wisconsin. 
type of a system each comnunity s t a n d  is placed i n  i t s  measured mathe- 
matical position r e l a t ive  t o  a l l  other measured stands based on one or 
more community fac tors  h a v i n g  continuous, rather than d iscre te ,  d i s t r ibu t ions .  
Classif icat ions can then be constructed by s l ic ing  the resul t ing continuum 
of stands in to  a rb i t ra ry  groups. Curtis's system, or a modification of 
i t ,  has s c i e n t i f i c  merit and i t  apparently works well i n  Wisconsin. 
Ordination, however, was not chosen for use i n  O h i o  because considerably 
more d a t a  would have to  be compiled and analyzed before an  accurate 
ord ina t ion(s )  f o r  the s t a t e  could be developed, and because such an 
ordination would l ike ly  consis t  of abstract  categories beyond the compre- 
hension of most people, a t  l e a s t  as uni ts  easi ly  recognized i n  the f i e l d .  

implies too much c lass ica l  r i g i d i t y  of community concept. Modern usage 
of such a term, however, does n o t  suggest i t  i s  a homogeneous, well-defined 
"climax" type b u t ,  simply,  a gradient type i n  which beech and sugar maple 
emerge as the most consistent dominant species. I f  a future  attempt i s  
made t o  "c lass i fy"  Ohio's communities by ordination, a t  l e a s t  three major 
gradient correlat ions will have t o  be considered. These include substrate  
wetness, substrate  type (e.g. glaciated,  calcareous western O h i o  contrasting 
w i t h  unglaciated, noncalcareous southeastern Ohio), and climate (e.g.  the 
hemlock-white pine-northern hardwood a f f i n i t i e s  i n  northeastern Ohio, and 
the p ra i r i e  a f f i n i t i e s  i n  western O h i o ) .  

I n  t h a t  

A counter argument i s  t h a t  use of a term such as  "beech-maple forest ' '  

Releve' Synthesis 

t i e s ,  a method widely used i n  Europe and other areas outside of.North 
America (Mueller-Dombois and Ellenberg 1974).  The method consists of 
carefu l ly  locating quadrats i n  stands homogeneous in a l l  layers,  then 
making complete species l i s t s ,  or re leve ' s ,  and species cover estimates. 
The l i s t s  of s imilar  stands a re  then compared i n  a matrix, or  re leve '  
synthesis tab le ,  and reordered so the most similar stands are  c lass i f ied  
together. T h i s  method was used i n  the present Ohio c lass i f ica t ion  only 
t o  the extent  t h a t  the dominant and more common species of d i f fe ren t  s tands  
were subjectively compared and reordered us ing  a matrix. The Ohio c l a s s i -  
f i ca t ion  d i f f e r s  from releve'  c lass i f ica t ion  mainly by u t i l i z i n g  only 
cover dominants, rather t h a n  a l l  species, i n  the separation of community 
types. T h u s ,  the Ohio c lass i f ica t ion  has broader comnunity uni ts .  The 
releve '  method was not used i n  Ohio largely because i t  would have resulted 
i n  more s p l i t t i n g  of overstory-understory combination types t h a n  what 
is desired a t  this time. Too, very l i t t l e  a l l - layer  Ohio vegetation 
data have been compiled w i t h  the degree of spec i f ic i ty  required by the 
releve '  method. These l imitat ions,  however, do not mean the method should 
not be considered for  future  use. 

In contrast  t o  ordination is the releve'  method of c lass i fying communi- 
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C1  ass i f i ca t  ion by Hierarchy 

Another c lass i f ica t ion  type being used widely i n  other areas i s  one 
divided hierarchically from general t o  specif ic  levels based largely on 
physiognomy a t  the highest levels ,  cover dominants a t  the intermediate 
levels ,  and subdominants a t  the lowest levels  (e.g. Brown e t  a i .  1980, 
Buttrick 1981, Driscoll e t  a l .  1978, Radford e t  a l .  1981, United Nations 
Educational, Sc ien t i f ic  and Cultural Organization 1973). This system 
may be used i n  coordination w i t h  the releve'  or other c lass i f ica t ion  
methods. The hierarchical arrangement allows convenient taxonomic 
ordering of communities similar t o  tha t  used fo r  species. I t  i s  more 
standardized on a world level ,  f a c i l i t a t i n g  c lass i f ica t ion  and comparison 
among community types from di f fe ren t  areas.  I t  i s  ideal ly  suited fo r  
e lectronic  d a t a  storage and mapping a t  d i f fe ren t  levels of spec i f ic i ty .  

I n  many ways the c lass i f ica t ion  adopted for  use i n  Ohio i s  of this 
type. I t  groups cer ta in  communities 
by na tu ra l  ecological units rather  t h a n  by physiognomic units (e .g .  tamarack 
bogs are  placed under bogs rather t h a n  under evergreen f o r e s t s ) .  
i t ,  a t  t h i s  stage,  divides the hierarchy only to a level of broadly 
defined, subjectively determined generic groups of cover dominants. 
some c l a s s i f i ca t ions ,  a new formal c lass i f ica t ion  u n i t  i s  not automatically 
established each time a new combination of cover dominants,  l e t  alone 
subdominants, i s  encountered. T h i s  i s  done pr imari ly  t o  simplify the 
system for conceptualization, comnunication, cataloging and protection 
p l a n n i n g .  
t h a n  i n  j u s t  a detailed inventorying ro le .  
groupings of communi t i e s  differ ing for  re la t ive ly  minor causes, including 
successional and his tor ical  factors  and minor topographic variations.  If 
necessary, the Ohio system could be reordered or divided into more 
specif ic  levels i n  the future. In any case, f i e l d  data should be 
gathered so stands a re  described by what they actually a re ,  not by what 
they should be according to  the current or  some other a r t i f i c i a l  c lass i f ica-  
t i o n  system. 
as desired. 

I t  d i f f e r s  primarily i n  two ways. 

Secondly 

Unlike 

I t  allows the system to  function more i n  a c lass i fying capacity 
I t  a lso allows more natural 

Hence, these d a t a  a re  f a i r l y  absolute and could be reordered 

C ONC LUS I ON 

type desired a t  this time, an ec lec t ic  approach was taken whereby the 
best  elements of several c lass i f ica t ions  were u t i l i zed ,  and these were 
modified by current f i e ld  observations. 
systems were al tered primarily by adding spec i f ic i ty  t o  previously 
designated community types, adding comprehensiveness by including 
additional general community categories,  u t i l i z i n g  existing rather  than 
original vegetation (e.+ dedesignating chestnut as an existing dominant), 
ana defining the cornunity types w i t h  more specif ic  ( a l b e i t  sometimes 
a rb i t r a ry )  pragmatic guidelines for  inventory and cataloging purposes. 
For the most p a r t  a hierarchical c lass i f ica t ion  was employed w i t h  the 
larger  categories based on natural physiognomic-ecologic u n i t s ,  and 
the subcategories based on combinations of charac te r i s t ic  dominant genera, 
the appropriate species of which a re  limited by individual community 
def in i t ion .  

As no one exis t ing c lass i f ica t ion  appeared t o  f i t  a l l  needs f o r  the 

Gordon's (1966, 1969) and other 

Breakdown of the c lass i f ica t ion  t o  only this level a11.ows 
, I *' 'a 0 0 :>bz ,G * .. 
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a simplicity which i s  readily grasped f o r  preservation p l a n n i n g .  The 
categories a re  not represented by abs t rac t  ordination-type uni t s ,  b u t  
s t i l l  a re  believed t o  represent recognizable, repeatable cornunity 
gradient types. The nominal genera representing each category a re  
understood t o  n o t  always, by the i r  names alone, accurately represent 
spec i f ic  stands.  
type as represented i n  the community descriptions,  however, minimizes 
this problem. 
independently of the c lass i f ica t ion  system. 
their accuracy and may be reclassif ied or  declassified i n  the future  
as  necessary. 
hopefully, a simple, natural ,  useable and Flexible system. 

Understanding of the variations of each community 

Thus these data re ta in  
Field d a t a  f o r  each community s t a n d  a re  collected 

The current O h i o  c lass i f ica t ion  was created to  represent,  
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2.1 CLASSIFICATION 

ARRANGEMENT 

The community classification proposed in this work is shown in the 
accompanying outline. 
and field observations. 
physiognomic groups containing major species groups. A1 though certain 
species are specified (in the comnunity descriptions) for each group, 
the,groups are usually named only to a generic level in the classifica- 
tion outline. The classification could be taken to more specific levels 
if so desired. The ecologic groupsaregenerally arranged from open to 
closed communities and, within these, "wet" to "dry" communities. The 
classification does not break down all communities to an equal level 
of refinement, several of the herbaceous communi ties being defined only 
to a physiognomic level (e.g. submergent marsh, calcareous cliff 
community, etc.). The classification is not finalized and alterations 
will be made as more data are obtained and new concepts evolve. 

It was formulated subjectively from existing data 
The classification is arranged by major ecologic- 

The community names must be interpreted with appropriate flexibility. 
No classification which divides the vegetation landscape to only the 
level in the present system can cover all situations with nomenclatural 
preciseness. Corrective alternatives would be to utilize considerably 
finer classification levels or to use terms having greater vagueness. 
Each choice has its merits and liabilities. Each unit name in the 
present system is meant to represent a moderately broad community level 
expressed by the names of the cover dominant genera (identified to 
species in the community descriptions) which are its most consistently 
important components. Restriction of each unit name to one or a few 
species does not imply that all of those species are dominant or even 
present in each representative stand, or that other species may not 
occur as codominants. In extreme cases, all of the nominal species 
may be rare or absent in a stand, and species usually of lesser importance 
predominate. Such extremes are not separated out as additional "official" 
community types because they are identifiable as segregates of existing 
"official" communities, they are transitions between two "official" 
communities, and/or they are relatively infrequent. More generally, 
they are excluded to control classification inflation. 

EXCLUSIONS 

The title Plant Comunities of Ohio is obviously arrogant as the 
classification m y  ignores n o n T a 5 a r  species, man-made plant 
communi ties, and unstable comnuni ties undergoing secondary succession 
following man-made disturbance. The non-vascular species would be a 
legitimate component in the system but are excluded only because of lack 
of information and expertise on them. 

Certain communities prized by some people are undoubtedly absent, 
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PLANT COMMUNITIES OF O H I O  

Code number 
( W  = Wetland) 

10.000-w 
11 .ooo-w 

.110-w 

.210-w 

.310-w 

.32O-W 

.330-W 

12.000-w 
,110-w 
,210-w 
.310-W 
.320-W 

13.000-w 
.110-w 
.12o-w 
.130-W 

20.000-w 
21 .ooo-w 

.110-w 

.120-w 
,130-W 
.14OiW 

22.000-w 
.110-w 
.120-w 
.130-W 

30.000 
31 .OOO 

.110-w 

.120 

.130 

.140 

.150 

32.000 
.110 

Marsh Communi t ies 
Marshes 

Submergent Marsh 
F1 o a t i  ng-leaved Marsh 
Mixed Emergent Marsh 
Cattai 1 Marsh 
Sedge-Grass Meadow 

Herbaceous Riverine Communi t ies 
Su bmergen t R i  veri ne Communi t y  
Floating-leaved Riverine Community 
Mixed Emergent Riverine Community 
Water-willow Riverine Community 

Shrub  Swamps 
Mixed Shrub  Swamp 
Buttonbush Shrub  Swamp 
Alder Shrub  Swamp 

Bog-Fen Communities 
Bogs 

Sphagnum Bog 
Lea therl  eaf Bog 
Tall Shrub Bog 
Tamarack-Hardwood Bog 

Fens 
Cinquefoil-Sedge Fen 
Tamarack Fen 
Arbor Vitae Fen 

Pra i r ie  Communi t i e s  
Prairies 

S1 ough Grass-B1 uejoi n t  Prairie 
Big Bluestem Prair ie  
Li t t le  Bluestem Prairie 
Post Oak Opening 
Sand Barren 

Savannas 
Oak Savanna 



40.000 
41 .OOO 

.110 

42.000 
.110 
.120 

50.000-W 
51 .OOO-W 

.110-w 

.12o-w 

.130-W 
,140-W 

52.000- W 
.110-w 
.12o-w 
,130-W 

53.000 
.110 
.120 

.210 

.220 

.310 

,410 
.420 

.510 

.520 

.530 
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Beach and C l i f f  Cornuni t ies 
Beach Cornuni t ies 

Beach-Dune Community 

C l i f f  Connnuni t i e s  
Calcareous C 1  i f f  Community 
Non-calcareous C1 i f f  Community 

Fo res t  Communities 
Swamps 

Map1 e-Ash Swamp 
Oa k-Map1 e Swamp 
Hemlock-White Pine-Hardwood Swamp 
Mixed Swamp 

iii -%4 'SO 

F1 oodpl a i  n Forests 
Maple-Cottonwood-Sycamore F loodpla in  Forest  
River  Birch-Maple F loodpla in  Forest  
Mixed F loodp la in  Forest  

Up1 and Forests 
Beach-Oak-Red Maple Forest  
Beech-Sugar Maple Forest  

Hemlock-White Pine-Hardwood Forest  
Arbor Vitae-Mixedwood Forest  

Mixed Mesophytic Forest  

Oak-Maple Forest  
Oak-Maple T u l i p t r e e  Forest  

Oak-Hickory Forest  
Appalachian Oak Forest  
Oak-Pine Forest  



a t  l e a s t  by famil iar  names, from the c lass i f ica t ion .  
this may occur because these types a re  unknown or too  poorly known by 
the au tho r .  In most cases, however, such cornunities a re  probably 
lumped under broader community concepts and are  not  readily apparent 
in the out l ine.  
an attempt was made t o  keep a l l  communities on a f a i r l y  equal conceptual 
basis .  For instance, pure s tands of single species often have emotional 
appeal for comnunity s t a tus ,  b u t  they usually can be recognized as 
segments of more broadly interpreted community types more appropriate 
to  the c l a s s i f i ca t ion  level used i n  the outline.  

The answer i s  always yes. 
a stand of some community type. More accurately the question should be 
" Is  so-and-so s igni f icant  enough t o  be segregated as a separate c lass i -  
f i ca t ion  type on a level equal w i t h  the other comnunity types i n  the 
c lass i f ica t ion?"  W i t h  the type of c lass i f ica t ion  system employed here, 
such questions never have absolute answers. The main a l te rna t ive  for 
a l lev ia t ing  this probiem i s  t o  give equal r a t i n g  t o  every encountered 
s t a n d  type. 
t o  an  inventory system. 

In  a few cases 

Except as noted above for  cer ta in  herbaceous communities, 

Sometimes the question i s  asked, " I s  so-and-so a community type?" 
The bacteria on the head of a p i n  represent 

Then, however, the c lass i f ica t ion  system i s  reduced largely 

A few recognizable community types, such as seeps and  gravel beaches, 
a r e  knowingly omitted from the c lass i f ica t ion  system due largely to  the i r  
infrequency, small aer ia l  extent and/or lack of known compositional 
consistency. 
s ign i f icant  communities. 
c l a s s i f i ca t ion  i f  they are  found t o  be important  enough. 

This becomes a problem of "where t o  draw the l ine"  on less  
Any of these,  however, can be added t o  the 

2 . 2  DESCRIPTIONS 

CONTENTS 

The accompanying p l a n t  community descriptions contain f ive  parts:  
descr ipt ion,  d i s t r i b u t i o n ,  s t a tus ,  inventory guidelines and selected 
references. A few have sections on management. I n  each description 
section an attempt is  usually made t o  define the community i n  question, 
compare i t  w i t h  s imilar  comnunity types, and describe i t s  major variations.  
A t  this time the description section fo r  many types i s  cursory, w i t h  only 
the most essent ia l  descriptive elements being given.  A t  the end of each 
descr ipt ion section i s  a statement on the amount of research known to  have 
been conducted on the community type i n  O h i o .  
section tha t  many communities have received l i t t l e  study, and very few 
have received quantitative study. 

I t  i s  obvious i n  t h i s  

The d is t r ibu t ion  sections in the community descriptions attempt to  
provide general statements on the known geographical and environmental 
locations of communities i n  and beyond Ohio .  Accurate statements 



19 

concerning the dis t r ibut ions of communities beyond O h i o  a re  very d i f f i c u l t  
t o  make as most communities vary proportionally with the i r  distance from 
the s t a t e .  
regional level and simple comparisons based on presence or absence a re  
invalid: The best comparisons are  ones of degree, such as may be derived 
through s imi la r i ty  indices. 
be obtained from sources which used d i f fe ren t  survey methods or  levels  of 
control,  l imiting the value of the comparisons. 
not allow the use of such analyses for the Ohio communities, a t  l ea s t  
n o t  a t  t h i s  juncture. 

I n  these s i tua t ions ,  vegetational gradients appear on a 

Even w i t h  indices the compared d a t a  must often 

In any case, time d i d  

Also included i n  the dis t r ibut ion sections a re  the names of specif ic  
s tands  representing the described community types. 
limited t o  stands on public property or s i t e s  owned by The Nature 
Conservancy. There i s  no implication t h a t  the named stands represent the 
highest quali ty or most charac te r i s t ic  examples in the s t a t e .  The loca- 
t ions of additional examples of many community types may be found i n  
Herrick (1974) ,  Cusick and Troutman (1978), Melvin (1974) ,  ODNR Division 
of Natural Areas and Preserves (1979) ,  and The riature Conservancy (1974). 

These are  generally 

The s ta tus  section i n  the comnunity descriptions attempts t o  summarize 

This statement varies considerably i n  spec i f ic i ty  depending on the 
I t  i s  meant t o  be useful for  preserva- 

the known existing qual i ty ,  quantity and protectedness of each community 
type. 
extent of knowledge of each type. 
t i o n  planning. 

a general idea of how much inventory e f f o r t  should be given to  each 
community type. 
of Natural Areas and Preserves and other preservation groups. 
meant t o  be helpful fo r  preservation planning. 

The sections on selected references include those works considered 
most basic t o  and necessary fo r  understanding each community type as i t  
occurs i n  O h i o .  Where possible, l i s t i ngs  were limited t o  published 
documents because of t h e i r  greater accessibi l i ty .  
very few documented descriptions,  and these descriptions often a re  b u t  
small sections of more comprehensive works. Other, more popular comuni- 
t i e s  have considerable documentation, only some of which a re  included 
i n  the selected l i s t i ngs .  Although frequently n o t  identified to  specif ic  
community type, many additional Ohio vegetation works a re  l i s t ed  by 
Gordon (1964), Elfner, Stuckey and Melvin (1973), and Roberts and Stuckey 
(1974) .  

The inventory guidelines rection i n  the descriptions attempts to  give 

I t  i s  included especially for use by or for  the Division 
I t  too i s  

Some communities have 

The sc i en t i f i c  nomenclature i n  the community descriptions i s  conserva- 
t i v e  and follows Fernald (1950) except for  certain f a i r l y  well accepted 
a l te ra t ions .  The common names a re  a lso basically those of Fernald 
except where other names a re  believed t o  have broader use. 
McKenny (1968) were consulted for  a l te rna t ive  comnon names of many 
herbaceous species. 

Peterson and 
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Various references are available for the identification of vascular 
plants in Ohio. 
(1950), Gleason (1952), and Gleason and Cronquist (1963). 
to Ohio include those of Weishaupt (1971) on vascular species, Braun 
(1961) on woody species, and Braun (1967) on monocots. 
on pteridophytes include those of Wherry (1961) and Cranfill (1980). 
Valuable checklists are those of Schaffner (1932) and Cusick and Silber- 
horn (1977). 

community descriptions are those employed by the Division of Natural 
Areas and Preserves for processing community inventory data. The Division 
maintains comprehensive manual and computerized files on these data. 
The Division's data system is part of that developed by The Nature 
Conservancy for use in its various state Natural Heritage Programs. 
access to these data for scientific, educational or environmental impact 
review purposes may be obtained through the Division. 

Basic regional manuals including Ohio are those of Fernald 
Manuals specific 

Useful manuals 

The community code numbers on the classification outline and 

Public 

DESCRIPTIONS 
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Submergent Marsh 

j i *  2 4 7 0  

11.110 

DESCRIPTION: Submersed herbaceous plants dominate part  of a lacustr ine system. 
Predominant flowering species inlcude: 

Pondweeds, Potamoqeton spp .  
Horned Pondweed, Zanichellia pa lus t r  
Naiads, Najus spp.  
Waterweed, Elodea canadensis 
Waterweed, Elodea nut ta l l  i i  
Eel grass,  Val 1 isner ia  americana 

i s  - 
Coontail, Ceratophyl lum demersum 
Water-mi 1 f oi 1 , Myri ophyl 1 um 

Water-milfoil, M. s icatum 
(an exzt ic  + 

81 adderworts , Utricularia s p p  . 

exa 1 bescens 

Other flowering species,  aquatic mosses and the liverwort, Riccia f l u i t a n s ,  
occur infrequently. Several a1 gal species a re  commonly present, w i t h  Chara 
spp. especially conspicuous in certain a lkal ine environments. The comun- 
i t y  type is d i s t i n c t  physiognomically from other marsh community types. I t  
may occur beneath a floating-leaved marsh or among the bases of plants of 
a n  emergent marsh or  other wetland comnunity, b u t  i s  should be inventoried 
separately. 

Submergent marshes commonly grade into open, deeper water or, i n  shallower 
water, are  bounded by emersed plants or shores. The emersed plants usually 
represent other marsh comnunity types, shrub swamps or bogs. These types 
often replace submergent marshes following long-term sediment f i l l i n g  of 
the marsh areas. Reverse successions, however, may occur i n  the short-term, 
w i t h  submergent marshes being replaced by open water. 
these hydrological f luctuat ions,  submergent marshes may be dynamic, varying 
i n  composition and coverage on an annual basis.  

As a r e su l t  of 

Ecological data on floating-leaved marshes i n  Ohio a re  limited t o  pr imar i ly  
qua l i ta t ive  studies of selected areas. A few studies (e.g. Judd and Taub 
1973; .Lowden 1969; Moore 1976; Stuckey 1971, 1978) have evaluated f l o r i s t i c  
changes which have occurred in spec i f ic  Ohio marshes d u r i n g  the l a s t  few 
decades. 

DISTRIBUTION: Submergent marsh communities of d i f fe ren t  compositions occur 
throughout the world where physical conditions permit. In proximity t o  
Ohio, they occur i n  a l l  regions b u t  are  especially comnon to  the north, 
in Michigan, Ontario and New York. 
re la t ion t o  their distances from Ohio. The occur i n  a l l  regions of the  
s t a t e  b u t  a re  more prevalent i n  the glaciated sections,  especially adja- 
ent t o  western Lake Erie. Inland they occur as natural stands i n  ke t t l e  
lakes and other ponded uplands on glacial  t i l l ,  and occasionally i n  ponds 
on terraces  of existing or preglacial streams. 
a re  created or augmented by beavers. 

Examples of natural submergent marshes include those a t  Carp Pond and 
Sheldon's Marsh (Erie Co.), Pickerington Marsh (Frank1 i n  Co.) and  Stages 
Pond (Pickaway Co.). Many al tered o r  a r t i f i c i a l  stands occur a t  public 
reservoirs and, especially along western Lake Erie, publ ic  and pr ivate  
wi ld l i fe  areas. 

Their species compositions vary i n  

Some of these water bodies 

STATUS: Natural submergent marshes i n  Ohio have declined i n  quali ty and 
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quantity since the advent of European settlement. Many have been dra ined  
or flooded, and most are affected by pollution. Carp and motor boats  
have affected some stands. Stuckey (1971, 1978) indicated t h a t  i n  Put-In- 
Bay harbor ,  species w i t h  wide ecological amplitudes and charac te r i s t ic  of 
t u r b i d ,  warm, poorly oxygenated waters (e.g. Potamo eton px t ina tus ,  
Val 1 isner ia  americana, Heteranthera d u b i a ,  Cerato + h um demersum and 

Ian those w i t h  narrow M r i o  h llum exa1bescens)haG survived much better t h  
+=-T eco ogica amplitudes and charac te r i s t ic  of c lear ,  cool, well oxygenated 

Potamoqeton amp1 i fo l  ius 
- P.  f i l i formis  . . 

- P. f r i e s i i  - P. qramineus 
P.. natans 
- P. perfol ia tus  
- 

waters, such as the following: 

rgent m Good qual i ty  natural subm 

- P. praelongus 
P. richardsonii - 
P. zosteriformis ~ - ._ 

hes in Ohio are becoming r r 

INVENTORY GUIDELINES: All re la t ively na tu ra l  stands of submergent marsh i n  
Ohio should be inventoried. These may be recognized generally by the i r  
higher water qualities and t h e i r  compositions of species dependent upon 
these qua l i t i es .  
as Potamoqeton crispus, Ceratophyllum demersum, Myriophyllum spicatum 
and others, a r e  not overly dominant. 

Rare species are often present and "weedy" speci,es, such 

SELECTED REFERENCES: 
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East Harbor S t a t e  Park, Ottawa County, Ohio, since 1895. O h i o  J. 
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Stuckey, R.L. 1971. Changes of vascular aquat ic  flowering plants during 
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Floating-leaved Marsh 11.210 

DESCRIPTION: Herbaceous plants w i t h  f loa t ing  leaves dominate part  of a 
lacus t r ine  system. The predominant flowering species include: 

Pondweeds, Potamogeton spp .  
Duckweeds, Lemna minor --- 

L. t r i su l ca  
Spirodela polyrhiza 

Water-meal s , Wol f f i a col umbi ana 
- W .  punctata 

- 

Smartweeds, Polygonum amphi b i  urn 
P. coccineum 

Water-1 i 1 ies; Nymphaea odorata 
- N .  tuberosa 

Other flowering species (e.g. Brasenia schreberi ,  Cal l i t r iche  spp.) may 
occasionally be present. 
floating-leaved species,  t h o u g h  i t  often becomes emersed. 
plants ,  such as water-fern (Azolla carol iniana) and the purple-fringed 
r i cc i a  (Ricciocarpus natans),  may be present i n  some places. 
i t y  type i s  d i s t i n c t  physiognomically from other marsh community types. 
I t  may occur over a submergent marsh or  intennixed w i t h  an emergent 
marsh or other wetland comnunity, b u t  i t  should be inventoried separately.  

L o t u m b l u t e a ) m a y  also occur as a 
Non-flowering 

The comun- 

Floating-leaved marshes generally have d i s t inc t  boundaries s e t  by deeper 
open water and other  communities i n  shallower water, including other 
marsh types, s h r u b  swamps and bogs. Long-term natural succession of 
floating-leaved marshes usually resu l t s  in t h e i r  gradual replacement by 
emergent communities as t h e i r  waters become shallower from deposition. 
Short-term succession, however, may paral le l  e i the r  rising or  f a l l i ng  
water levels  resul t ing from local hydrological conditions. The extent 
and d ive r s i ty  of floating-leaved marshes may vary annually depending on 
prevailing water levels .  

Ecological data on floating-leavedmarshes i n  Ohio a re  limited t o  pr imar i ly  
qua l i ta t ive  s tudies  of selected water bodies. 
and Taub 1973; Lowden 1969; Moore 1976; Stuckey 1971, 1978) have evalua- 
ted f l o r i s t i c  changes which have occurred i n  specif ic  Ohio marshes dur ing  
the l a s t  few decades. 

A few studies (e.g.  Judd 

DISTRIBUTION: Floating-leaved marsh communities of d i f fe ren t  species occur 
throughout theworldwhere physical conditions permit. In proximity t o  
Ohio, they occur i n  a l l  regions but  a r e  especially common to  the n o r t h ,  
i n  Michigan, Ontario and New York. Their species compositions vary i n  
re la t ion  t o  their distances from Ohio. 
i n  a l l  regions of the  s t a t e  b u t  a re  more prevalent i n  the glaciated sec- 
t ions ,  especial ly  adjacent t o  western Lake Erie. Inland they occur as 
natural stands i n  kettle lakes and other ponded uplands on glacial  t i l l ,  
and occasionally i n  ponds on terraces  of existing or preglacial streams. 
Some of these water bodies are created or augmented by beavers. 

Floating-leaved marsh stands occur 

Examples of natural  floating-leaved marshes include those a t  Carp Pond 
and Sheldon's Marsh (Erie Co.), Pickerington Marsh (Franklin Co.) and 
Stages Pond (Pickaway Co.). Many al tered or  a r t i f i c i a l  stands occur a t  
public reservoirs  and, especially along western Lake Erie, public and 
pr ivate  wi ld l i fe  areas.  

0@9.02.S 
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STATUS: Natural floating-leaved marshes i n  Ohio have declined i n  qual i ty  and 
quantity since the advent of European settlement. Many have been drained 
or flooded, and most are affected by pollution. Motor boats have affected 
some stands. Good qual i t y  natural examples are becoming rare. 

INVENTORY GUIDELINES: All re la t ive ly  na tu ra l  stands of floating-leaved marsh 
i n  Ohio should be inventoried. 
of duckweeds and pondweeds are especial ly  important, whereas stands 
res t r ic ted  t o  common species, l i k e  Lema minor, should be inventoried only 
when s ignif icant  for additional reasons. Efforts on stands i n  reservoirs 
should receive low pr ior i ty .  

Stands including the less common species 
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Mixed Emergent Marsh 11.310 

DESCRIPTION: Emersed herbaceous p l a n t s  ( o r  p l a n t s  comnonly emersed) dominate 
p a r t  o f  a l a c u s t r i n e  community. 
per  stand, b u t  i s  h i g h l y  v a r i a b l e  i n  t o t a l  composit ion across Ohio. 
dominant species inc lude:  

The comnunity may be simple t o  complex 
Pre- 

B l u e j o i n t ,  Calamagrostis canadensis 
Manna Grass, G lycer ia  spp. 
Rice Cutgrass, Leers ia  o ry to ides  
Reed Canary Grass, P h a l a r i s  

arundinacea 
Reed Grass, Phraqmites communis 
Cordgrass, Spar t ina  p e c t i n a t a  
Sedges, Carex spp. 
Umbrella-sedges, Cyperus spp. 
Spike-rushes, E leochar is  spp. 
Bulrushes, Sc i rpus spp. 
Marsh Fern, The1 t e r i s  p a l u s t r i s  
Narrow-1 eave*Typha 

a n g u s t i f o l  i a  
Broad-leaved C a t t a i l ,  T. l a t i f o l i a  
Bur-reeds, Sparqanium Spp. 
Water-plantain,  A l i s m a  subcordaturn 
Arrowheads, Sa i t t a r i a  spp. 
Sweetf lag, Acorus + ca amus 

Arrow Arum, Pel tandra v i r q i n i c a  
Pickerelweed, Pontederia cordata 
Rushes, Juncus spp. 
I r i s ,  I r i s  v e r s i c o l o r  
I r i s ,  I. v i r g i n i c a  
Smartweeds, Polyqonum spp. 
Docks, Rumex spp. 
Lotus Ne1 umbo 1 utea 
Ye1 low Pond-1 i l v ,  NuDhar advena - -- 
Rose-mal lows, H7biscus spp. 
Swamp Looses t r i fe ,  Decoc 

v e r t i c i l l a t u s  
Looses t r i fe ,  Lythrum alaturn 
Purple Looses t r i fe ,  - L. s a l i c a r i a  

(an e x o t i c )  
Merma i d-weed , . Pros e r  i naca pa 1 us t r i s 
Swamp M i  1 kweed, -+- A S ~  ep i  as i ncarnata 
Vervains Verbena spp . 
B e g g a r - t i c m e n s  spp. 

The c o r n u n i t y  inc ludes  n o t  o n l y  p l a n t s  emerging from water bu t  a l s o  those 
growing on adjacent,  wet sand o r  mud bars, f l a t s  and banks. 
i n  c l o s e  a s s o c i a t i o n  w i t h  f l o a t i n g - l e a v e d  and submergent marsh communities 
b u t  should be i n v e n t o r i e d  separate ly  from these. 
w i t h  over  h a l f  t h e i r  covers i n  c a t t a i l s  a re  c l a s s i f i e d  as c a t t a i l  marshes, 
w h i l e  those w i t h  over h a l f  t h e i r  covers i n  sedge f a m i l y  species, marsh 
grasses and/or rushes (Juncus spp.) are c l a s s i f i e d  as sedge-grass 
meadows. Emergent marshes d i f f e r  from bogs, fens and wet p r a i r i e s  s imply 
i n  l a c k i n g  o r  having low q u a n t i t i e s  o f  t h e  i n d i c a t o r  species l i m i t e d  pr imar-  
i l y  t o  those communities. 
of these comnunit ies and a r b i t r a r y  judgments must sometimes be made as t o  
which t y p e  dominates a given s i t e .  
emergent marshes o r  these o t h e r  communities, one o f t e n  must r e l y  more on 
i n d i c a t o r  species than dominant cover species. 

A g r e a t  c a n p l e x i t y  o f  comnunity subsets may e x i s t  i n  a s i n g l e  marsh (see 
Lowden, 1969, f o r  a good example o f  t h i s ) ,  and emergent marshes vary i n  
composi t ion i n  d i f f e r e n t  reg ions and water regimes. I f  poss ib le ,  a sub- 
c l a s s i f i c a t i o n  o f  emergent marshes i n  Ohio should be created. Emergent 
marshes a r e  comnonly bounded towards deep water by f loa t ing- leaved o r  submer- 
gent marshes, o r  open water. 
marshes o f t e n  a r e  bounded by o r  grade i n t o  o ther  emergent marsh types, shrub 
swamps, bogs o r  fens. I n  long-term succession, emergent marshes t h e o r e t i c -  
a l l y  become d r i e r  due t o  organic  and minera l  deposi t ion,  and are  eventua l l y  
rep laced by shrub swamps and swamp f o r e s t s .  I n  shor t - term succession, how- 
ever, emergent marshes may proceed towards e i t h e r  d r i e r  o r  wet te r  cond i t ions  
depending on l o c a l  phys ica l  cond i t ions .  

I t  o f t e n  occurs 

Emergent marsh comnunit ies 

Emergent marshes, however, do grade i n t o  a l l  

As many species may be c m o n  i n  e i t h e r  

Towards d r i e r  o r  o t h e r  s i t e s ,  mixed emergent 
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Ecological research on emergent marshes i n  Ohio has been limited t o  primar- 
i l y  qual i ta t ive studies. 
1969; Moore 1976; Stuckey 1971 , 1978; Trautman 1981 ) have documented f lo r -  
i s t i c  changes w h i c h  have occurred i n  specif ic  Ohio marshes i n  the l a s t  few 
decades. 

Some studies (e.g. Judd .and Taub 1973; Lowden 

DISTRIBUTION: Emergent marsh communi t ies of d i f fe ren t  species occur through- 
out the world where physical conditions permit. In proximity t o  Ohio, they 
occur i n  a l l  regions b u t  a re  especially common t o  the nor th ,  i n  Michigan, 
Ontario and New York. 
distances from Ohio. They occur i n  a l l  regions of the s t a t e  b u t  a re  more 
prevalent i n  the glaciated sections,  especially adjacent t o  western Lake 
Erie. 
uplands on glacial  t i l l ,  and occasionally i n  ponds on terraces of exis t ing 
or preglacial streams. 
by beavers. 

Their species compositions vary i n  re la t ion to  their 

Inland they occur as natural stands i n  kett le lakes and other ponded 

Some of  these water bodies are created or augmented 

Examples of natural emergent marshes include those a t  Carp Pond and Sheldon's 
Marsh (Erie Co.), Pickerington Marsh ( F r a n k l i n  Co.) and Stages Pond (Picka- 
way Co.). 
especially along western Lake Erie, public and private wildl i fe  areas. 

Many altered or  a r t i f i c i a l  stands occur a t  public reservoirs and,  

STATUS: Natural emergent marshes i n  Ohio have declined in quali ty and quantity 

Stuckey (1971, 1978) 
since the advent of European settlement. 
have been flooded, and most are  affected by pollution. 
found t h a t  i n  Put-in-Bay harbor, species w i t h  wide ecological amplitudes 
and charac te r i s t ic  of t u r b i d ,  warm, poorly oxygenated waters (e.g. S a r  anium 
eurycarpum, Saqi t tar ia  l a t i f o l i a ,  Scirpus atrovirens and Asclepias incarnata -7- 
have survived much bet ter  than those w i t h  narrow ecological amplitudes and 
charac te r i s t ic  of c lear ,  cool, well-oxygenated waters (e.g. Saqi t t a r i a  
ri ida and Scirpus acutus). 
k t r i f e ,  crowding o u t  native species, has become a problem i n  some Ohio 
marshes since about 1960 (Stuckey 1980). Good quality natural examples a re  
becoming rare. 

INVENTORY GUIDELINES: All re la t ive ly  natural stands of emergent marsh in Ohio 
should be inventoried when they a re  of significant s ize  or composition 
r e l a t ive  t o  the region i n  which they occur. Throughout O h i o ,  small and 
f a i r l y  insignif icant  stands of emergent marsh occur as small patches or 
zones of other comnunities. These usually do not warrant documentation. 
Marshes w i t h  l i t t l e  significance i n  northern Ohio may be s ignif icant  i n  
southern Ohio because of the r a r i t y  of marshes i n  the l a t t e r  area. 

Many have been drained, some 

Similarly, the spread of the exotic purple 
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C a t t a i l  Marsh 11.320 

DESCRIPTION: C a t t a i l s  (narrow-leaved c a t t a i l  , Typha an u s t i f o l  i a ;  broad- 
leaved c a t t a i l ,  1. l a t i f o l i a ;  and/or t h e i r  in termediates -?- comprise over 
h a l f  t he  cover of an emergent marsh comnunity. Associated species may 
be few t o  many, i n c l u d i n g  a l l  o f  those found i n  mixed emergent marshes. 
More common associates,  v a r i a b l e  per  stand and reg ion  of t he  s ta te ,  inc lude:  

Marsh Fern, The lyp te r i s  p a l u s t r i s  
Bur-reed, Sparqanium eurycarpum 
Arrowhead, 
B l u e j o i n t ,  
Rice Cutgr 
Reed Grass 
Sedges, Carex spp. 
Three-square, Scirpl js americanus 
Soft-stem Bulrush, 2. va l i dus  

S a g i t t a r i a  l a t i f o l i a  
Calamaqrostis canadens 

'ass, Leers ia  oryzoides 
, Phragmi tes communi s 

i s  - 

Duckweed, Lema minor 
Pickerelweed, Ponteder ia cordata 
False Ne t t l e ,  Boehmeria c y l i n d r i c a  
Swamp Rose-mallow, Hib iscus moscheutos 
Swamp Rose-mallow, H. p a l u s t r i s  
Swamp Looses t r i f e ,  Becodon v e r t  i c i  11 atus 
B i t t e rswee t  Nightshade, Solanum dulcamara 

(an e x o t T  
Beggar- t icks,  Bidens spp. 

-- 

C a t t a i l  marshes o f t e n  a re  near l y  purestands o f  e i t h e r  c a t t a i l  species, o r  o f  
both species segregated i n t o  patches o r  zones. C a t t a i l s  co lon ize  areas 
t o  t h e  exc lus ion  o f  o the r  species by ex tens ive  vegeta t ive  reproduc t ion  of 
t h e i r  rhizomes. They f r e q u e n t l y  co lon i ze  areas r e c e n t l y  denuded o r  exposed 
by e i t h e r  n a t u r a l  o r  a r t i f i c i a l  causes. Associated species which do occur 
i n  c a t t a i l  communities o f t e n  a re  r e s t r i c t e d  t o  t h e  community margins. 
a ted species are  seldom cons is ten t  per  stand, as demonstrated i n  a d e t a i l e d  
s tudy  by Segadas-Vianna (1951). 

Associ- 

C a t t a i l  marshes grade i n t o  o r  a re  bordered by a l l  o ther  herbaceous wet land com- 
mun i ty  types, i n c l u d i n g  o ther  marsh types, shrub swamps, bogs and fens. 
Long-term succession r e s u l t s  i n  accumulated depos i t i on  o f  t h e i r  own and 
o ther  mat ter ,  and a subsequent d r y i n g  o f  t h e i r  subst rate.  They a re  then 
u s u a l l y  rep laced by sedge o r  grass meadows, shrub swamps, o r  swamp fo res ts .  
Short- term successions may r e s u l t  i n  reve rsa l s  towards we t te r  comnunities. 
I s a r d  (1966) descr ibed a recent  reve rsa l  from maple-elm-ash swamp f o r e s t  
t o  c a t t a i l  marsh a t  Mentor Marsh. 

Eco log ica l  data on Ohio c a t t a i l  marshes are  l i m i t e d  t o  q u a l i t a t i v e  species 
l i s t s  and successional schemes. An ex tens ive  q u a n t i t a t i v e  s tudy of ca t -  
t a i l  stands i n  Oakland County, Michigan was publ ished by Segadas-Vianna 
(1951). 

DISTRIBUTION: C a t t a i l s  occur in temperate and t r o p i c a l  reg ions throughout 
t h e  world.. Broad-leaved and narrow-leaved c a t t a i l s  bo th  occur throughout 
much of Nor th  America. C a t t a i l  marshes s i m i l a r  t o  those i n  Ohio a re  i n  
a l l  ad jacent  s t a t e s  and Ontar io.  Some a u t h o r i t i e s  have r e f e r r e d  t o  broad- 
leaved c a t t a i l  as t h e  comnon i n l a n d  species, whereas narrow-leaved c a t t a i l  
i s  more c m o n  on t h e  A t l a n t i c  coast. Stuckey (1975) and others,  however, 
have repo r ted  narrow-leaved c a t t a i l  t o  have increased i n  abundance, r e l a t i v e  t o  
broad-leaved c a t t a i l ,  i n  western Lake E r i e  i n  t h e  pas t  few decades. 

C a t t a i l  marshes occur throughout Ohio, though more f requen t l y  i n  g lac ia ted  
areas and most abundantly i n  no r the rn  Ohio. They may occur i n  any wet 
areas, f rom lakes t o  drainage d i tches .  Several a u t h o r i t i e s  have i n d i c a t e d  
broad-leaved c a t t a i l  has a wide to le rance  range f o r  pH, w h i l e  narrow-leaved 
c a t t a i l  occurs more f requen t l y  i n  assoc ia t ion  w i t h  bas ic  o r  s a l i n e  waters. 
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Segadas-Vianna (1951), however, found 1 ittle or no correlation between 
these species, their associates, and various substrate characteristics. 

Examples of cattail marshes in Ohio occur at Mentor Marsh (Lake Co.) and, 
largely as a secondary comnunity, Springville Marsh (Seneca Co.). 

STATUS: Cattail marshes are relatively common in Ohio and not known to be 
endangered in any specific region or in any specific compositional form. 
Many of them, however, are secondary communities associated with disturbed 
areas or newly created ponds or reservoirs. 
common. 

Large natural stands are not 

INVENTORY GUIDELINES: Inventory efforts should concentrate on 1 arger natural 

Secondary communities generally should 

stands exhibiting greater successional stability. Attempts should be 
made to survey stands of different compositions and different relation- 
ships with associated communities. 
receive little attention, as should minor zonations of cattails in more 
complex vegetational patterns (although the sum of the parts of these 
patterns may be significant). 
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Sedge-Grass Meadow 11.330 

DESCRIPTION: Sedge family members, charac te r i s t ic  grasses,  rushes ( i  .e.  
Juncus s p p . ) ,  and /or bur-reeds ( i . e .  Sparganium spp.) comprise over 
half the cover of an emergent marsh or wet meadow. 
include: 

Predominant species 

Marsh Fern, The1 t e r i s  pa lus t r i s  
Narrow-1 eave&Typha 

Broad-leaved Cat ta i l ,  T. l a t i f o l i a  
Bur-reed, Sparganium a?iier?canurn 
Bur-reed, S. eur car um 

Rice Cu tgrass ,  Leers1 a o r y z o t d e s  
Reed Canary Grass, Phalari s 

arundinacea 
Sedge, Carex comosa 
Sedge, C .  c r in i t a  
Sedge, c. f rank i i  
Sedge, c. granularis 
Sedge, E. grayi i  
Sedge, c. hystricina 
Sedge, c. lanu inosa 

Sedge, C. scoparia 
Sedge, E. squarrosa 
Sedge, E. s t ipa ta  
Sedge, E. s t r i c t a  

anqustifol i a .  

Bluejoint,-Ca + ama ros t i  s canadensis 
Fowl Manna + Grass, G yceria s t r i a t a  

Sedge, E. - + upu  i n a  

Sedge, C .  t r ibuloides  
Sedge, E. vu1 p i  noi dea 
Twig-rush ,  Cladium mariscoides 
Umbrella-sedges, C erus spp. 

Spi  ke-rush, Eleocharis ac icu lar i s  
Spike-rush, E .  calva 
Spike-rush, F. obtusa 
Spike-rush, T. m i  
Fimbristylisy Fimbristylis autumnal i s  
Beak-rushes, Rhynchospora spp. 
Three-square, Scirpus americana 
Bulrush, S. atrovirens 
Wool-grass, S. cyperinus 
River BulrusF, S. f l u v i a t i l i s  
Bulrush, S. l ineatus  
Soft-stemBulrush, S. validus 
Rush, Juncus acuminztus 
Rush, J .  dudleyi 
Rush, J. effusus 
Rush, 3. tenuis 
Rush, 7. torreyi 

Three-way Sedge, -Y- Du ichium arundinaceum 

- 

Various forbs may also be present, b u t  they charac te r i s t ica l ly  occur i n  
re la t ive ly  low abundances. 
grade in to  mixed emergent marshes, fens and wet or wet-mesic p ra i r i e s ,  
b u t  they lack  the species,  especially forbs, w h i c h  characterize these 
communities. I n  some s t ands ,  however, i t  i s  more appropriate t o  consider 
sedge-grass meadows as simpler variations or extensions of these communi t i e s .  

The community varies i n  composition per region and s i t e .  A more commonly 
encountered combination i s  tha t  dominated by just sedges ( i . e .  Carex s p p . )  
and/or bluejoint.  
pro1 i f i c  reproduction through the i r  rhizomes and the formation of tussocks 
or "tussock meadows." 
(1959, p.  369-372.). 
Openings i n  northwestern Ohio a re  dominated by spike rushes, twig-rush, 
beak-rush ( R .  cap i t e l l a t a )  and, i n  small local areas,  f imbris tyl is .  
Aldrich (1931) described the "Juncus-Scirpus Associes," usually dominated 
by Juncus effusus, w o o l - g r a s s , m o m e t i m e s  r ice  cutgrass, as  a major 
secondary community i n  northeastern Ohio. 

Sedge-grass meadows are  associated and form continuums w i t h  nearly a l l  
wetland community types, including swamp fores t s .  
t o  shrub swamps. Many, if not  most, of these meadows are  secondary i n  
or igin following c u t t i n g  and g raz ing  of swamp fores t s ,  and g r a z i n g ,  d r a i n -  
i n g  and burning of marshes and wet pra i r ies .  
ary s tands proceeds more rapidly t h a n  i n  the primary, more s tab le  stagds.. 

Sedge-grass meadows are  similar t o  and often 

Some sedges and bluejoint form nearly pure s m  by 

Some sedge meadows i n  the sandy swales of the Oak 
A good review of such meadows was given by Curtis 

They cornonly succeed 

Succession i n  these second- . ,  - 

O @ ~ Q ~ ~  
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Ecological research on sedge-grass meadows i n  Ohio has been limited t o  
abbreviated f l o r i s t i c  surveys of selected areas. 

DISTRIBUTION: 
and boreal regions. 
regions. 

The meadows occur on wet or seasonally wet soils throughout  Ohio. They are 
most c m o n  on poorly drained uplands and around lakes in the Glaciated 
Plateau of northeastern Ohio and T i l l  Plains of western Ohio. They were 
probably once common in the Lake Plains b u t  most have been plowed under. 
They are s t i l l  c m o n  i n  the interdunal swales of the Oak Openings. 
Unglaciated Plateau, they are restricted mostly t o  cleared floodplains and 
terraces .  
much of w h i c h  i s  derived from the deposition of the i r  own organic matter. 
The s o i l s  are a l l  usually wet in the spring, b u t  some may become qui te  
droughty by l a t e  summer. 

Few, good, knowingly primary stands of sedge-grass meadows exis t  in Ohio. 
One good b u t  l ess  typical example i s  the major community a t  Irwin Pra i r ie  
(Lucas Co.). 
(Seneca Co.) and Kiser Lake Wetlands (Champaign Co.). 

Sedge-grass meadows are distributed worldwide in temperate 
In North America, they are  most comnon i n  the glaciated 

Close t o  O h i o ,  they are  common in Michigan, Wisconsin and Ontar io .  

In the 

They basically occur on mineral s o i l s  b u t  may develop over p e a t ,  

Pa r t i a l ly  secondary examples occur a t  Springville Marsh 

STATUS: Whereas secondary stands of sedge-grass meadows are re la t ive ly  common 
in patches, often small, throughout the s t a t e ,  sizeable probable primary 
stands a re  few. 
draining and farming. Drainage, followed by e i ther  human destruction or 
increased succession rates, i s  the major threa t  t o  those remaining primary 
stands . 

Some primary s tands have undoubtedly been destroyed by 

INVENTORY GUIDELINES: All primary sedge-grass s tands of s ignif icant  size or 
composition should be inventoried. 
ignored b u t  will  often be included i n  an inventory as  par t  of a mixed 
emergent marsh s t and .  Secondary stands are n o t  usually important for 
inventory, b u t  occasionally may warrant a t tent ion i f  they have attained 
r e l a t ive  successional s t a b i l i t y  or are unusual i n  composition. 

Narrow zones around lakes should no t  be 
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ern Ohio. Am. Midl. Nat. 30: 346-402. 

Curtis, J.T. 1959. The vegetation of Wisconsin. Univ .  Wisconsin Press, 
Madison. 657 p. (See p. 365-377.) 
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Submergent Riverine Community 12.110 

DESCRIPTION: Submersed herbaceous plants dominate part  of a r iver ine system. 
Predominant f 1 owering species incl ude: 

El odea canadens is 
E. n u t t a l l i i  

Pondweeds, Potamogeton spp .  
Waterweed , 
Waterweed, - 

Other flowering species, aquatic mosses and the liverwort Riccia f lu i t ans  
occur infrequently. Several f i  1 amentous a1 gae species are  comnonly pres- 
ent .  The comnunity type often occurs intermixed w i t h  or  adjacent t o  
floating-leaved or  emergent r iver ine communities, b u t  shou ld  be inventor- 
ied separately from these. The type includes stands i n  water which flows 
e i the r  a l l  o r  p a r t  (e.g. oxbows) of a year,  usually every year. The type 
excludes headwater marshes which normally display very slow flowage and 
are  n o t  subjected t o  large annual sediment movements. The d is t inc t ion  
between a marsh and r iver  system, however, is n o t  always clear .  

Eelgrass, Val1 isner ia  americana 
Coontai 1 , Ceratophyl 1 um demersum 
Water-milfoil, M rio h llum spicatum +- (an exotic 

Submergent r iver ine communities' usually are  bounded by open water on the 
channel sides of deeper streams, and by emergent communities or  stream 
banks on the shallower s ides .  Orderly successional patterns a re  generally 
disrupted by the annual movements of sediments and the subsequent reforma- 
t ions of the channel. 
autogenic developments. 

Successions a re  based more on physiographic than 

Ecological data on submergent r iver ine comnunities i n  Ohio a re  nearly 
nonexistent. A few species l i s t s  have been compiled. 

DISTRIBUTION: Submergent r iver ine communities occur throughout the world. 
They occur in a l l  regions around Ohio and generally differ i n  t h e i r  species 
compositions in d i rec t  relationship to  the i r  distance from the s t a t e .  The 
communities occur i n  stream channels and floodplain ponds and oxbows 
throughout Ohio. 

STATUS: Submergent r iver ine stands a re  common i n  Ohio b u t  most consist  of 
algae and, local ly ,  a few flowering plant species highly tolerant  of 
pollutants,  tu rb id i ty  and warmer water. Trautman (1981) explained tha t  
ear ly  19th century Ohio streams contained abundant vegetation i n  quiet ,  
unshaded water. Less aquatic vegetation grew i n  areas shaded by t r ees ,  
which then were larger  and denser. Since tha t  period, dredging, pollution, 
sedimentation and turb id i ty  have eliminated the large and more diverse beds 
of submersed vegetation. The introduction of carp has probably augmented 
these problems s ignif icant ly .  Many oxbows or floodplain ponds have been 
f i l l e d  for  farming. Stuckey (1976) found submersed vascular species gener- 
a l l y  absent form the Sandusky River system today as a result of tu rb id i ty  
and s i l t e d  bottoms. 

These degraded conditions probably persist i n  most streams of the s t a t e .  
Sewage and industr ia l  pollution is  be t te r  controlled i n  many areas,  b u t  
short-term pollution slugs probably of fse t  most advances i n  b io t i c  l i f e .  
Runoff of sediments, f e r t i l i z e r s  and ,  possibly, herbicides remains a major 
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problem i n ,  especial ly ,  the agricul tural  areas of western and northern O h i o .  
Reforestation has helped reduce agricul tural  sedimentation i n  southeastern 
Ohio streams d u r i n g  the p a s t  few decades, b u t  much of t h i s  has been o f f se t  
by increased sedimentation and acid drainage from coal mines. As a r e su l t  
of a l l  of these fac tors ,  h i g h  qual i ty  submergent r iver ine comuni t i e s  i n  
Ohio a re  now very rare.  

INVENTORY GUIDELINES: A1 1 substantial  submergent r iver ine stands i n  re la t ive ly  
unpolluted water, containing ra re  native species, or containing a h i g h  
d ivers i ty  of species should be inventoried. , Stands consisting primarily 
of algae should be inventoried only when known to  be s ignif icant .  

SELECTED REFERENCES: 
Stuckey, R . L .  1976. Aquatic vascular plants of the Sandusky River Basin. 

Pages 295-333 i n  D.B.  Baker, W.B. Jackson and B . L .  Prater, eds. 
Sandusky RiverBasin Symposium, Flay 2-3, 1975, T i f f i n ,  Ohio. U.S. Gov. 
P r i n t i n g  Office, Washington, D . C .  

Trautman, M.B. 1981. The f i shes  of O h i o ,  rev. ed. Ohio State  Univ .  Press, 
Columbus. 782 p. (See p. 15-27.) 
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Floating-leaved Riverine Community 12.210 

DESCRIPTION: Herbaceous plants with f loa t ing  leaves dominate p a r t  of a river- 
ine system. Predominant flowering species include: 

Pondweeds, Potamogeton spp .  
Duckweed, Lemna minor -- 

Duckweed, Spirodela polyrhiza 

Other flowering species (e.g.  Polysonum amphibium, Nymphaea sp., Call i t r i c h e  
sp.) and,  rarely,  non-flowering species may be present. The community type 
often occurs intermixed with o r  adjacent t o  submergent or emergent r iver ine 
comnunities, b u t  should be inventoried separately from these. The type ' 

includes stands i n  water which flows e i the r  a l l  o r  p a r t  (e.g. oxbows) of a 
year ,  usually every year. The type excludes headwater marshes which normal- 
ly  display very slow flowage and a re  not subjected t o  large annual sediment 
movements. The d is t inc t ion  between a marsh and riverine system i s  n o t  
a1 ways cl ear.  

Floating-leaved riverine comnunities may occur over the en t i r e  breadth of 
slow streams, or  may be res t r ic ted  t o  the slower waters i n  shallower or 
more protected areas. 
floodplain ponds. They are  commonly bordered by deeper or  more rapidly 
moving open water, and by emergent vegetation on r iver  banks i n  shallower 
areas. Flooding, usually annually, s h i f t s  t h e i r  substrates and prevents 
predictable succession patterns.  On a very general, long-term scale ,  base 
leveling resu l t s  i n  larger ,  slower streams more sui table  t o  many f loat ing-  
leaved species. 

They may cover the middle surfaces of oxbows or 

L i t t l e  ecological data on Ohio floating-leaved r iver ine communities ex i s t .  
The r a r i t y ,  low d ive r s i t i e s  and disturbed natures of these communities 
reduce in te res t  i n  them. 

DISTRIBUTION: Floating-leaved r iver ine communities occur i n  most r iver  systems 
of the world,  and in most major systems i n  s t a t e s  adjacent t o  Ohio. 
they are  most prevalent i n  the larger r ivers ,  those w i t h  slower currents 
and  more abundant oxbows and floodplain ponds. 

I n  Ohio, 

STATUS: Duckweed communities a re  comnon i n  Ohio, being usual features over 
the slower currents of stream margins i n  the low water periods of l a t e  
s m e r .  They commonly cover the surfaces of floodplain ponds and oxbows 
not otherwise dominated by emersed species. 
st imulates their  growth. 
probably declined. The smaller rooted floating-leaved species, such a s  
pondweeds and smartweeds, a re  not as comnon i n  the s t a t e ,  and often con- 
s i s t  of the more disturbance-tolerant species. In some streams, they are  
more frequent i n  more protected backwater areas.  I t  i s  d i f f i c u l t  t o  say 
how c m o n  the rooted species were pr ior  t o  European sett lement,  b u t  i t  i s  
probable they were more comnon and diverse t h a n  today. They have undoubt- 
edly been affected by stream dredging, brush clearing and deforestation 
whjch have stream-lined channels and a l tered stream flows; by increased 
sedimentation of t h e i r  substrates; and by increased levels  of f e r t i l i z e r s ,  
herbicides, organics, metals, mine acids and temperatures. 

Water-lilies probably were never c m o n  i n  Ohio r ivers  and today are  almost 

Fe r t i l i ze r  runoff possibly 
T h e  ra rer  duckweed species a re  n o t  common and have 
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absent from them. 
t o  lower, more mature stream gradients. 

They require slow currents and are  generally res t r ic ted  

INVENTORY GUIDELINES: Duckweed stands in Ohio rivers are comnon and only the 

Stands 

la rges t  usually warrant inventory e f fo r t s ,  unless they include uncomnon 
duckweed .or other floating-leaved species. 
duckweed species are  n o t  comnon and usually should be inventoried. 
containing water - l i l i es  should always be documented. 

Substantial stands o f  non- 
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quadrat d a t a  for stands along the Scioto,  Hocking and Muskingum rivers, 
and Stuckey and Wentz (1969) studied the effects of p o l l u t i o n  i n  a section 
of the Ottawa River. 

DISTRIBUTION: 
the world, and i n  a l l  regions adjacent t o  O h i o .  Those i n  the eastern 
deciduous forest region have generic compositions similar t o  those i n  
the state. 
dredged or channel ized. 

The cornunities exist 
an environment periodically or always innundated by f lowing water. The 
communities vary i n  composition depending on stream gradients, frequencies 
and d u r a t i o n s  of f loods,  water and substrate chemistries, current and 
historical human impacts, and other factors. 

Emergent riverine communities occur i n  most river systems of 

Emergent communities exist in all  O h i o  streams not  recently 

wherever seed or  propagule stock colonizes 

One good example of a mixed emergent riverine comnunity occurs a t  Dupont  
Marsh on the Huron River, Erie County. 

the margins of streams throughout O h i o ,  b u t  large stands (excluding water- 
willow stands) are uncommon. 
common i n  the state, those w h i c h  d i d  occur have been heavily impacted by 
man. Trautnan (1981) related historical descriptions of streams w i t h  
large stands of wild rice (Zizania aqua t i ca ,  now a threatened species i n  
Ohio) and other aqua t i c  vegetation. Channelization; dredging; dams; and 
agricultural , urban, industrial and mine p o l l u t i o n  have undoubtedly 
affected the qualities and q u a n t  t ies  of most stands. Stuckey and Wentz 
(1969) for example, found i n  the Ottawa River t h a t  many southern, ecologic- 
a l l y  narrow species had been rep aced by more tolerant, widespread species, 
largely as a result of industria pollution. They listed the fol lowing as 
southern, less tolerant species: 

STATUS: Small bands of mixed emergent riverine communities are common a long  

A l t h o u g h  large stands may never have been 

Carex frankii 
Sc i rpu s amer i caiius 
Saururus cernuus 
Ruaex v e r m t u s  
Amaranthus. tuberculatus 
Stro host les helvola 
*taris 

Samolus parviflorus 
L i p p i a  lanceolata 
Lycopus rube1 lus 
Physostegia virginiana 
Justicia americana 
m a l  ba 
&m autumnale 

They 1 isted the following as widespread, tolerant speices: 

S a q i t t a r i a  latifolia 
Polyqonum coccineum 
- P. hydropiper 
- P.  1 apa th i fo l  i u m  

Koryak (1978) noted t h a t  greater control of water level fluctuations i n  
dam pools of the Monongahela River, Pennsylvania has possibly inhibited 
emergent vegetation growth. 

INVENTORY GUIDELINES: All sizeable emergent riverine cornunities i n  O h i o  
should be inventoried, especially those w i t h  higher diversities of less 
cornon, less tolerant species. Narrow marginal stream bands usually 

0 Q O c K 2  
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Mixed Emergent Riverine Community 12.310 

DESCRIPTION: Emersed herbaceous plants (or plants comonly emersed) dominate 
part of a. riverine system. Predominant flowering species include: 

Broad-leaved Cattail, Typha lat ifolia Lizard's-tail, Sacrurus cernuus 
Bur-reed, Sparganium americanum Smartweeds, Polygonum spp. 
Bur-reed, S. eur car  um Docks, Rumex spp. 

Yellow Pondlilq,, Nuphar advena 
Hal berd-leaved Rose-mallow, Hibiscus Arrowheads, Saqittaria spp.  

Rice Cutgrass, Leersia oryzoides mil i tar is  
Sedges, Carex spp.  Swamp Milkweed, Asclepias incarnata 
Umbrella-sedges, Cyperus spp .  Fog-fruit, L i p p i a  lanceolata 
Spike-rushes, Eleocharis spp. Monkey-flower, Mitiulus ringens 
Bulrush, Scir us atrovirens Water-willow, Justicia americana 
Soft-stem _f_ Bu rush, 2. validus Beggar-ticks, Bidens spp. 
Rushes, Juncus spp. 

Water-planrain, + A isma subcordatum 

The  community type often occurs adjacent t o  floating-leaved or submergent 
riverine comnunities, b u t  should be inventoried separately from these. 
Stands with covers more t h a n  h a l f  i n  water-willow are classified separately. 
The  type includes n o t  only emersed plants b u t  also herbaceous plants on 
adjacent wet bars or banks of mud, sand or rocks. I t  includes stands 
a long  the main channels of streams, and those i n  ponds and oxbows of flood- 
plains w h i c h  are usually flooded annually. 
w h i c h  usually have very slow currents and  are not  affected by large annual 
sediment movements. Marshes and riverine comunities, however, are indis- 
tinguishable i n  some areas. 

I t  excludes headwater marshes 

Emergent riverine communities comonly occur i n  the margins and shallows 
of  streams and are bordered on their channel sides by open water, submergent 
riverine cmuni t ies  or ,  less frequently, floating-leaved comnunities. On 
the shoreward sides they are bordered by various comunities on wet t o  dry 
substrates. These are most comnonly floodplain .forests, often only i n  
narrow bands between the streams and farm fields. Shrubs,  such as sandbar 
wi l low (Sal i x  interior) and buttonbush (Cephalanthus occidental.is), fre- 
quently characterize the streamside borders of these forests. Small, 
seasonally xerophytic herbaceous communities sometimes occur on sand or 
gravel bars o r  banks adjacent t o  the emergent s tands.  These are rapidly 
changing cmuni t ies  consisting largely of "weedy" annuals o r  first-year 
perennials which colonize newly exposed deposits after flood waters have 
subsided. 

The substrate and water environment of emergent riverine stands i s  often 
too  dynamic t o  allow predictable successional patterns. In some situa- 
tions, however, flood-tolerant shrubs and trees may become established in 
emergent communities, leading t o  the development of floodplain forests. 
The  developing root and rhizome systems of the emergents and woody species 
help stabilize the substrate, while the stems of woody species slow the 
currents of floods, allowing sediment deposition and further comnunity 
development . 
Ecological d a t a  on emergent riverine conunities i n  Oh io  are limited 
mostly t o  species l i s t s  (see Selected References). Lewis (1975) compiled 
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should n o t  be i nven to r ied  unless they have s i g n i f i c a n t l y  d i ve rse  o r  unusual 
composit ions. 
p l a i n  ponds should be documented. 

Only the  l a r g e s t  o r  more d i ve rse  n a t u r a l  oxbows and f l o o d -  
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Water-willow Riverine Community 12.320 

DESCRIPTION: Water-willow (Jus t ic ia  americana) comprises over half the cover 
of an emergent r iver ine  community. 
or in patches mostly segregated from patches of other species. 
there possibly a re  no species which may be termed t rue,  strong associates.  
Examples of the types of species which may occur i n  limited association 
w i t h  water-wi 1 low include: 

I t  usually grows i n  nearly pure stands, 
Hence, 

Lizard ' s - ta i  1 ,  Saururus cernuus 
Sandbar Willow, Salix in te r ior  Monkey-flower, Mimulus rinqens 
Smartweeds, Polyqonum spp. Beggar-ticks, Bidens spp .  

Dodder, Cuscu t a  gronovi i 

Docks, Rumex s p p .  

Many other species occur a t  l ea s t  local ly  or as scattered i n d i v i d u a l s .  
L izard ' s - ta i l  i s  the most prominent associate i n  several streams i n  central  
and southwestern Ohio. Here patches or zones of water-willow a l te rna te  
w i t h  patches of l i z a r d ' s - t a i l .  
orange-yellow entanglements i n  many water-willow stands i n  l a t e  summer. 

Vegetational succession i n  r iver ine water-willow stands i s  unpredictable. 
Stands i n  some s i tua t ions  probably undergo few changes before the i r  h a b i -  
t a t s  a r e  obl i terated by subsequent channeling of the r iver .  
flood-prone habi ta ts  a re  apparently harsh enough t h a t  few species can 
compete e f fec t ive ly  with the water-willow. 
i t s  p ro l i f i c  and somewhat protected rhizome system. The rhizomes are  
sheltered not only from rushing water and sediments b u t  a lso from the 
cut t ing actions of debris  and ice .  Colonies do promote sediment deposi- 
t ion which occasionally may help willow ( S a l i x  spp.) stands get s t a r t ed ,  
promoting fur ther  deposition. Through t i G a t e r - w i l l o w  s tands  probably 
migrate across and along r iver  valleys i n  response to the migration of 
r iver  channels, occupying new h a b i t a t s  and relinquishing old ones. 

Penfound (1940) and Lewis (1975, 1980) reported various aspects concerning 
the biology of water-willow. 
of rhizomes per square foot of substrate ,  and averages a b o u t  15 e rec t  stems 
per square foot .  
immediately, and which, when they are  not destroyed by floods, may be 
important i n  colonizing new areas. 
means of rhizome growth or transport  of pieces of aer ia l  stems or rhizomes, 
i s  the main propagation method. 
the process. 

Dodder, a parasi te ,  forms conspicuous 

Many of these 

I t  pers i s t s  largely th rough  

- 

The species produces nearly 21 l inear  f e e t  

The  species forcibly e jec ts  seeds which can germinate 

However, vegetative reproduction, by 

Fragmentation by flooding probably aids  

Lewis (1975) a l so  conducted quadrat s tudies  on water-willow communities i n  
southern Ohio ,  b u t  encountered only water-willow i n  these samples. 
the s tudies  of Lewis (1975, 1980), no work specif ical ly  on Ohio water- 
willow communities is  known t o  have been done. 

Besides 

DISTRIBUTION: Water-willow occurs throughout most of eastern United States 
e a s t  of the Mississippi , and southeastern Canada (Penfound 1940). The 
species forms sizeable  stands i n  su i tab le  habitats throughout most of 
t h i s  range. I t  occurs throughout Ohio, generally in rocky r i f f l e s  or 
margins of streams. The stands studied by Lewis (1980) were over substrates 
of mostly gravel and sand w i t h  p.H. 's  of usually 7.0-7.8. Most of his 
stands were 10-30 cm above r iver  level i n  the summer. 
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Good examples of water-willow communities occur on the Maumee River near 
Grand Rapids, and on the Olentangy River between Delaware and Columbus. 

STATUS: Water-willow c m u n i t i e s  a re  common i n  Ohio and not  known t o  be 
Stuckey and Wentz (1 969), however, termed water-wi 1 low a endangered. 

southern, ecologically narrow species which  possibly has been el iminated 
by industr ia l  pollution i n  p a r t  of the Ottawa River. 
t h a t  water-willow c m u n i t i e s  i n  Ohio are  b e i n g  affected by industr ia l  
and other types of pollution b u t  no t  i n  obvious amounts or rates .  
led experiments similar t o  those conducted by Lewis (1975, 1980) could 
yield s ign i f icant  resu l t s .  

INVENTORY GUIDELINES: Because of t h e i r  current commonness in Ohio, only the 
more s igni f icant  water-willow stands should be inventoried. Significance 
may be based on size, relationships w i t h  other species, local r a r i t y ,  or 
other factors .  

I t  i s  possible 

Control- 

SELECTED REFERENCES:  
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Mixed Shrub Swamp 13.110 

DESCRIPTION: Character is t ic  s h r u b  species,  singly or  i n  combination, com- 
pr i se  over half the cover of a wetland. Predominant species include: 

Peach- 1 ea ved Wi 1 1 ow, Sal i x - -  
amygdaloides 

Heart-leaved Willow, S. c o r d e  - -  
Pussy Willow, S. discolor 
S h i n i n g  Willowy 5- 
Black Willow. S. niara  - 
Silky Willow, 5. sericea 
Speckled Alder; Alnus rugosa 
Common A1 der,  A.=ulata 
Black Chokeberry, Pyrus melanocarpa 
Swamp Rose, Rosa a l u s t r i s  
Meadow-sweet, -+ Spiraea a ba 

Winterberry, I lex v e r t i c i l l a t a  
Dogwood, Cornus amonum 
Silky Dogwood, C. obliqua 
Gray Dogwood, CT racemosa 
Red Osier, C. r t o m  
H i g h b u s h  Blueberry, Vaccinium 

Bittersweet Nightshade, Solanum 
corymbosum 

du 1 cama ra 
Buttonbush. CeDhalanthus occidentalis  
Common El der, Sambucus canadens i s  
Arrow-wood, Viburnum recoqnitum 

Shrub  swamps with over half t h e i r  covers dominated by alders or b u t t o n b u s h  
a r e  c lass i f ied  separately. 
ea s i ly  d i f fe ren t ia ted  from stands or zones of t a l l  shrub bogs, and the 
two may occasionally grade i n t o  each other in cer ta in  h a b i t a t s .  
s h r u b  bogs are  dominated by charac te r i s t ic  shrubs (highbush blueberry, 
a lder ,  black chokeberry, poison sumac, winterberry, mountain holly,  and 
l ea the r l ea f ) ,  a re  accompanied by charac te r i s t ic  bog herbs, and a r e  under- 
l a i n  by carpets of sphagnum over thick pea t .  General shrub swamps may 
a l so  have sphagnum, b u t  i t  does n o t  occur i n  thick continuous mats, and 
there  has not been a thick accumulation of peat. Shrub  swamps ofter, 
represent successional stages intermediate b-etween various wet open 
communities and swamp forests .  Hence, t he i r  herbaceous compositions 
may consist  of elements from both of these extremes, b u t  they gradually 
change toward a dominance by fo re s t  species as succession proceeds. 
Generally, however, emersed marsh-meadow herbs typify most primary 
and more s t ab le  s h r u b  swamps, although the abundance and divers i ty  of 
these herbs is charac te r i s t ica l ly  reduced as the shrubs expand t o  form 
dense, d a r k ,  impenetrable thickets .  In many s i tua t ions ,  shrubs and associ- 
ated herbs wil l  invade a marsh or meadow by f i r s t  colonizing the hummocks 
which extend above water. A t  f i r s t ,  the  depressions between the hummocks 
will remain wet and occupied by aquatic species, b u t  gradually they a re  
f i l l ed  t o  the point t h a t  the shrubs extend acrossthen. T h e  shrubs develop 
rapidly t h e n ,  usually forming a well defined boundary w i t h  the  marsh. 
Secondary shrub  swamps may have more fores t  herbs and more weedy species. 

General mixed s h r u b  swamps are  n o t  always 

Tall  

Mixed s h r u b  swamps vary i n  composition i n  d i f fe ren t  regions of Ohio, largely 
i n  response t o  subs t ra te  and physiographic differences. 
the calcareous substrates  of western Ohio usually are composed of combina- 
t ions of dogwoods, willows, bu t tonbush  and swamp rose. Those w i t h  alders 
are restricted mostly t o  eastern Ohio .  Those w i t h  northern, often bog- 
re la ted ,  species are more prevalent i n  the kame and kettle deposits and 
colder climate of northeastern Ohio.  Alder shrub swamps and b u t t o n b u s h  
sh rub  swamps a re  c lass i f ied  as separate e n t i t i e s  because of the r e l a t ive  
commonness w i t h  which those species occur i n  nearly pure stands. They, 
however, a r e  not s ign i f icant ly  d i f fe ren t  from many mixed shrub  swamps, and 
may more accurately be considered as simple variations of.mixed communities 
ra ther  than as exclusive types. 
t ion  as  a r e su l t  of t h e i r  or igin.  Aldrich (1941), for  example, considered 

Shrubs swamps over 

Mixed shrub swmaps also vary i n  composi- 

I . I .  .i . .  
&?do& 
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buttonbush-alder as a major primary community i n  northeastern O h i o ,  and 
dogwood-rose-meadow sweet a major secondary community. 

Primary shrub  swamps character is t ical ly  occur i n  zones between marshes, 
wet meadows or  fens and swamp fores t s .  
successional position. 
decades, especially w i t h  f luctuating water levels which retard forest 
development. Secondary stands a re  less  s table ,  largely due t o  the pre- 
existence of dr ie r ,  more developed s o i l s  sui table  fo r  forests. 
(1959), however, indicated tha t  tree invasion of the dense secondary 
"shrub-carrs" of Wisconsin i s  slow, requiring over 50 years i n  the  larger  
stands. 

Ecological data on s h r u b  swamps i n  Ohio are  limited t o  species l i s t s  and 
subjective determinations of dominants on selected areas. 

T h i s  placement i l l u s t r a t e s  their 
Primary stands a re  quite s tab le  and may l a s t  for  

Curtis 

DISTRIBUTION: Mixed shrub  swamps w i t h  species typical i n  O h i o  occur t h r o u g h -  
o u t  the  eastern deciduous and boreal fores t  regions of North America. 
They a re  most common i n  the glaciated regions north of O h i o .  They occur 
t h r o u g h o u t  Ohio i n  variable compositions as noted under Description above. 
In the glaciated region, primary stands occur mostly as zones around 
natural lakes or fens. Secondary communities may occur where any former 
wetland communities have been al tered.  In unglaciated O h i o ,  they a re  
more res t r ic ted ,  usually associated w i t h  wet areas on floodplains and 
terraces.  Many existing stands i n  southeastern O h i o  are  secondary, having 
developed since the cut t ing of floodplain forests .  

Examples of mixed sh rub  swamps exist a t  Irwin Pra i r ie  (Lucas Co.),  Mentor 
Marsh (Lake Co.),  Portage Wetlands (Summit Co.), Springville Marsh (Seneca 
Co.) and Kiser Lake Wetlands (Champaign Co.). 
have been affected by al tered drainages or other impacts. 

All of these, however, 

STATUS: Large stands of mixed shrub  swamps probably never d i d  occur i n  Ohio, 
and many of the largest  s t ands  today are  secondary stands result ing from 
the cutt ing of swamp forests  and the draining of herbaceous wetlands. 
Many of the secondary stands were subsequently grazed before they succeeded 
t o  shrub  swamps. Narrow zones of shrub swamps around natural lakes were 
and continue t o  be f a i r l y  common i n  the s ta te .  Many of these, however, 
have also been affected by draining, flooding, b u r n i n g ,  grazing, e tc .  
Sizeable, re la t ive ly  s table ,  natural mixed shrub  swamps i n  Ohio a re  rare.  

INVENTORY GUIDELINES: 
inventoried. Because of t h e . r a r i t y  of these primary stands, the larger  
and more stable,  i f  any, secondary stands should also be documented. 
small stands need not be recorded unless they display unusual compositional, 
successional or other s ignif icant  relationships.  

All larger primary mixed shrub  swamps in Ohio should be 

Most 

SELECTED REFERENCES: 
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Buttonbush Shrub Swamp 13.120 

DESCRIPTION: Buttonbush (Cephalanthus occidental i s )  comprises over half the 
cover of a s h r u b  s u m p .  Associates shrubs commonly include: 

Peach-leaved Willow, Salix 
amyqdaloides 

Heart-leaved Willow, S. cordata 
Pussy Willow, S. discclor  
S h i n i n g  Willowy S m  
Black Willow, S.-niqya 
Silky Willow, 5. sericea 
Common Alder, Alnus serrulata  
Swamp Rose, R o m u s t r i s  

Winterberry, - I1 ex ver t  i c i  11 a t a  
Dogwood, Cornus amomum 
Silky Dogwood, C. obliqua 
Red Osier, C. sTolonifera 
Highbush Blueberry, Vaccinium 

Common v E der,  Sambucus canadensis 
Arrow-wood, Vi burnun recogn i t u m  

Very of ten,  however, buttonbush i s  the only s h r u b  present. 
occurs i n  water several decimeters deep and/or i n  shaded woodland ponds, 
b o t h  conditions of which may r e s t r i c t  the growth of other shrubs. 
l e s s  extreme s i tua t ions ,  but tonbush does ex i s t  i n  association with varying 
numbers and k inds  of other shrubs. The 50% or more cover def ini t ion of 
buttonbush swamps i s  a rb i t ra ry ,  and these communities-in some s i tua t ions  
form continuums with mixed shrub swamps. 
may grade into alder swamps, and buttonbush seldomly occurs i n  t a l l  shrub 
bogs.  

I t  frequently 

In 

Less frequently buttonbush swamps 

The herbs associated w i t h  buttonbush swamps are usually those of marsh or  
wet meadow communities, determined largely by the amount of standing water 
present.  Buttonbush swamps 
vary from dense stands w i t h  l i t t l e  room o r  l igh t  for  understory herbs, t o  
broken stands w i t h  considerable space for  herbs. Typical herbs associated 

Those in woodland ponds are  limited by shade. 

w i t h  buttonbush swamps include manna grasses (Glyceria s p p . ) ,  r i ce  cutgrass 
(Leersia or to ides)  , sedges (Carex spp .  ) , spi ke-rushes (Eleocharis spp .  ) , 
smartweeds -t-- Pol onum s p p . )  and swamp looses t r i fe  (Decodon v e r t i c i l l a t u s ) .  
Sphagnum may*cally and provide m i c r o h a b i t a t s e r t a i n  herbs. 

Buttonbush swamps charac te r i s t ica l ly  occupy h a b i t a t s  intermediate between 
marshes and swamp fores t s .  While they may form mosaic patterns w i t h  marsh 
vegetation, they usually have re la t ive ly  d i s t inc t  boundaries w i t h  the 
fo re s t s ,  based on water levels .  Stands i n  permanent ponds probably s t i l l  
have considerable s t a b i l i t i e s ,  while those in seasonal ponds or  over wet 
s o i l s  a r e  threatened w i t h  succesison by swamp fores t s .  

Ecological data on buttonbush swamps i n  Ohio a re  limited t o  primarily 
species 1 i sts of sel  ected areas. 

United S ta tes ,  extending south  i n t o  Mexico. 
a l l  regions of the s t a t e .  
margins of natural lakes or in woodland ponds. 
occur i n  floodplain o r  terrace ponds, and i n  backwaters of the Ohio River. 

Good examples of buttonbush swamps i n  woodland ponds occur a t  Fowler Woods 
(Richland Co.) and Blacklick Woods (Franklin Co.). 

DISTKIBUTION: Buttonbush occurs throughout southeastern Canada and eastern 

In unglaciated Ohio they 

But tonbush  swamps occur i n  
In glaciated Ohio ,  they commonly develop on 
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TUS: 
and cleared, they a re  frequent i n  the s ta te  and n o t  known t o  be endangered 
i n  any of i t s  regions. 

A1 t hough  many CII ,J b u t t o n b u s h  swamps have undou,,edly been drained 

INVENTORY GUIDELINES: All sizeable, natural bu t tonbush  swamps i n  O h i o  should 
Those comprising narrow zones around ponds, however, will be inventoried. 

not  normally warrant inventory e f for t s .  Secondary b u t t o n b u s h  swamps 
occasionally develop which, due t o  t h e i r  sheer s i ze ,  are s ignif icant  
enough fo r  documentation. 

SELECTED REFERENCES: 
Aldrich, J.W. 1941. Biological survey of the bogs and swamps in northeastern 
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Andreas, B.K.  1980. The f lora  of Portage,  S t a rk ,  Summit and Wayne counties, 
Ohio. Ph .D .  d i ss . ,  Kent S ta te  U n i v . ,  Kent. 2 vols. (See p. 60-62.) 
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Alder Shrub Swamp 13.130 

DESCRIPTION: Comnon alder (Alnus serrulata) or speckled alder (Alnus rugosa) 
Associated shrubs commonly 

- comprise over half the cover of a s h r u b  swamp. 
i nci ude: 

- 

Peach-leaved Willow, S a l i x  Red Osier, Cornus stolonifera 
amygdaloides Highbush B1 ueberry , Vacci n i u m  

Pussy Willow, S. discolor corymb os u m  
Black Willow, 9. Bittersweet Nightshade, Solanum 

But-Cephal anthus occidental is Meadow-sweetxi raea - a1 ba 
Poison Sumac, Rhus vernix Common El der, Sambucus canadens i s 
W i n terber ry , - I lexvert  i c i 1 1 a t a  Arrow-wood, Viburnum recogni t u m  

Alder swamps enriched by other shrub species may be similar and grade i n t o  
mixed shrub swamps. A designation of a specific stand t o  one of these 
types, based on whether i t  i s  half or more alder, will sometimes be arbi- 
trary. Alder swmaps also resemble t a l l  shrub bogs. Aga in ,  the differenti- 
a t i o n  may not  always be clear, b u t  alder swamps generally lack the massive 
sphagnum growths and significant populations of bog indicator species 
associated w i t h  t a l l  shrub bogs. 

dulcamara Swamp Rose, Roya 3- pa ustris 

Alder swamps often consist of  nearly pure stands of just one of the two 
alder species, w i t h  associated shrubs restricted t o  the margins.  I n  other 
situations the alders, b o t h  of w h i c h  may grow several meters t a l l ,  form 
canopies over lower layers of other shrub species. 
w i t h  other shrub species, the compositions of the stands d i f fe r  i n  different 
regions of Ohio. 
led alder is  mostly restricted t o  northern Ohio and, hence, their occurrence 
i n  combination is restricted t o  northeastern O h i o .  Several shrubs (e.g., 
peach-leaved willow, meadow-sweet, poison sumac, winterberry, h i g h b u s h  
blueberry and arrow-wood) seldom occur i n  alder swamps except i n  north- 
eastern Ohio. 
t h a n  those i n  northeastern O h i o .  

Where alders do  occur 

Comnon alder is  nearly restricted t o  eastern Ohio, speck- 

Southeastern O h i o  alder swamps are generally less diverse 

Few da ta  exist on the herbaceous flora associated w i t h  O h i o  alder swamps. 
Curtis (1957) ind ica t ed  t h a t  the understory of the community in Wisconsin 
has a h i g h  degree of homogeneity. 
weak stems, especially bedstraws (Galium spp.), are numerous. 
species in primary stands i n  O h i o  include: 

Osmunda cinnamomea 

He noted t h a t  reclining plants w i t h  
Representative 

Carex spp. 
m o c a r p u s  foetidus 

Galiumasprel 1 um 
Bidens spp. 

Secondary, often drier s t  nds have more weedy understories, incl 
Panicum spp. ,  Aster s p p . ,  Solidaqo canadensis, etc. 

id ing  

Alder stands in natural situations generally occur in zones or  patches 
between herbaceous or  shrubby wet1 and vegetation and swamp forests border- 
i n g  streams or lakes. T h e  density and nearly complete crown closure of 

probably retard succession toward forest. Nevertheless, long- 
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term succession i n  most s t ands  is toward swamp fo res t ,  variable i n  composi- 
t i o n  i n  d i f fe ren t  regions. 

Ecological data on alder  swamps i n  O h i o  a re  limited t o  species l i s t s  of 
selected areas. 

DISTRIBUTION: Comnon alder  occurs throughout most of eastern United States 
and southeastern Canada, while speckled alder occurs i n  northeastern and 
north-central United States  and southeastern and south-central Canada. 
Communities i n  which alders dominate probably ex i s t  t h r o u g h  much of those 
regions. 
south-central counties, while speckled alder i s  mostly res t r ic ted  t o  the 
northern counties, especially those i n  the  northeast. The usual habi ta ts  
a r e  stream or  lake borders, o r  seeps. The so i l  i s  generally a s o f t  humus, 
quite wet a t  l ea s t  part of the year. Curtis (1957) described the water of 
Wisconsin speckled alder s tands t o  be non-stagnant, nutrient r ich,  and 
w i t h  a pH of 7.1 t o  7.7, t h o u g h  sometimes as low as 4.8. 
a lder  i s  commonly associated w i t h  calcareous fen margins as well as acid 
bogs. Comnon alder i s  possibly more common on s l i gh t ly  acid s o i l s .  

In Ohio, comnon alder is mostly res t r ic ted  to  the eastern and 

I n  O h i o ,  speckled 

Alders are unusual  in being non-legumes h a v i n g  the capacity t o  f i x  nitrogen. 
As such, they have a competitive advantage i n  cer ta in  nitrogen-deficient 
environments, possibly including many of the wet mucky s o i l s  i n  which they 
occur i n  Ohio. 

Curtis (1959) noted t h a t  some associated species of a lders , in  Wisconsin 
were ones believed t o  have h i g h  nitrogen requirements. He also noted t h a t  
a re la t ionship could ex i s t  between the  re la t ive ly  h i g h  number of modal 
species (those w i t h  t he i r  highest presence percentages i n  a spec i f ic  
community type) for alder swamps and the so i l  character is t ics  produced or 
influenced by the alder.  

STATUS: Alder swamps are  frequent i n  eastern Ohio as small patches or  zones, 
probably similar t o  t h e i r  general occurrence there prior t o  European 
settlement. Many of these,  however, a r e  secondary stands, especially i n  
southeastern O h i o .  The probable primary stands appear t o  have good 
successional s t a b i l i t y ,  and secondary stands, even i f  less  s tab le ,  wi l l  
probably continue having good opportunities t o  develop on various disturbed 
n i trogen-def i c i ent s i tes . 
should be documented. 
should be noted when included i n  inventories as parts of other vegetational 
u n i t s .  
large and s tab le  or s igni f icant  f o r  other reasons. 

INVENTORY GUIDELINES: All sizeable,  seemingly primary alder swamps i n  Ohio 
Patches too small t o  inventory on t h e i r  own merits 

Secondary stands should not  be recorded unless they a re  par t icular ly  

S EL E CT ED RE FE REN C E S : 
Aldrich, J.W. 1941. Biological survey of the bogs and swamps i n  northeast- 

ern Ohio .  Am. Midl. Nat. 30: 346-402. (See p. 379, 383-393.) 

Curtis, J.W. 1959. The vegetation of Wisconsin. Univ .  Wisconsin Press, 
Madison. 657 p. (See p. 355-357.) 

: I - .  
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Sphagnum Bog 21 .llO 

DESCRIPTION: Sphagnum moss (Sphagnum spp .  ) and characteristic herbaceous 
species comprise over half the cover of a comnunity established over peat. 
The community is commonly called a bog mat or bog meadow. 
herbs include: 

Characteristic 

Marsh Fern, Thelypteris palustris 
Sedges, Carex spp .  rotundifolia 
Tawny Cotton-grass, Eriophorum 

Beak-rush, Rhynchospora alba 
Rushes, Juncus spp.  
Pitcher-plant, Sarracenia purpurea 

Other moss genera and many other, often less comnon herbs may be present, 
including several endangered species (e.g. Pogonia o h io  lossoides, 
Vaccinium oxycoccos, Menyanthes tr ifol  i a t a ) .  Scattere - i n d i v i  ua s or 
patches of shrubs or trees may be present, includinq poison sumac (Rhus 

Round-leaved Sundew, Drosera 

Marsh S t .  John's-wort, Hypericum 

Swamp Loosestrife, Decodon verticillatus 
Vacci n ium macrocarpon, Large cranberry 

virginicum v i  rqi n i cum 

vernix), mountain-hol ly  
-lata), highbush 

mucronata), leatherleaf (Chamamne 
corymbosum), larch (Larix laricfna) 

and red maple (Acer rubrum). The woody plants frequently are m e r  
their growth d u x  the harsh h a b i t a t  conditions. 

Although the different cmunity zones of a given bog are highly interrelated, 
they are, for classification and inventory purposes, treated here as separate 
units. 
with and usually adjoins or grades in to  leatherleaf or ta l l  shrub  bog comuni- 
t ies or zones. I t  i s  differentiated from these communities based on i t s  
relative low cover percentages of  woody species. T h e  sphagnum 
comnunity a l so  resembles (and ,  t h r o u g h  time, may alternate w i t h )  fen comnuni- 
t ies h a v i n g  s u b s t a n t i a l  sphagnum development. T h e  fen comunities, however, 
are distinguished by species characteristic of alkaline habitats, i n  a d d i t i o n  
t o  the species which may grow on the acidic sphagnum. As sphagnum is  limited 
neither t o  bogs o r  fens, small open patches of miscellaneous herbaceous 
species over sphagnum may occasionally be confused w i t h  bogs. 
usually lack deep peat substrates and characteristic bog species. 
entiation between such patches and bogs, however, may be somewhat arbitrary. 

Hence, the sphagnum-mixed herb comnunity or zone shares similarities 
' 

Such patches 
Differ- 

Bog mat comnunities characteristically develop or  previously developed next 
t o  and over an open loke, although this situation is no longer common i n  
Oh io .  The open water may contain various aquatic species and be classified 
as different types of marsh. The water, however, usually i s  brown, oxygen- 
deficient and dystrophic  from the accumulation of peat substances and 
chemicals and i t  i s  thusly not  representative of t h a t  in the average marsh. 
In many bogs no r th  of Ohio, the outer margin and much of the body of the 
bog mat consists of sedges. Good sedge mats do not  occur i n  Ohio. Here, 
the comnon margin species is  swamp loosestrife w h i c h  extends a mat over 
water by the growth of entangled arching and floating branches. Sphagnum 
develops around and over the loosestrife stems, followed, eventually, by 
bog herbs and shrubs.  

A bog mat remains more successionally stable as long as i t  continues t o  
sink a t  a rate equal t o  t h a t  of i t s  development. 
and firmer, woody plants become more competitive. The classic example 
depicts the bog mat eventually migrating t o  the center of the lake, peat 

As the mat becomes grounded 
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. deposition eventually f i l l i n g  the lake, and bog shrubs and t rees  f i n a l l y  
succeeding the bog mat. 
required t o  form a foot of peat i n  the Great Lakes region range from 100 
to  800 years. 
by the  d e p t h  of water and uncompressed peat beneath i t .  
most mats have already disappeared through succession, or  have been 
res t r ic ted  t o  small patches surrounded, usually, by bog shrubs. Without 
regressive succession resul t ing from increased water levels or other 
disturbances, most remaining bog mats i n  Ohio will succeed t o  s h r u b  bog 
o r  treed bog comnunities. 

Ecological data on Ohio bogs consist  mostly of f l o r i s t i c  l i s t s  and general 
process descriptions. Selected references, including the c lass ic  work by 
Dachnowski (1912), a re  l i s t e d  below. Limited q u a n t i t a t i v e  data were 
collected by Mossman (1972) on Camden Lake, Lorain County. 

Curtis (1959) noted t h a t  estimates of the time 

In Ohio today, 
Hence, the s t a b i l i t y  of a mat can be determined par t ly  

DISTRIBUTION: 
t o  those i n  Ohio occur th rough  most of southern Canada and northern United 
States ,  south i n  t he  Appalachians to  the Carolinas. 
Ohio ,  and most i n  Ohio are  in the  northeast quarter.  A very few herbaceous 
bog remnants occur i n  northwestern and north.-central Ohio. In northeastern 
O h i o ,  the major remnants occur i n  complex moraine-kame-esker deposits i n  
Geauga, Portage, Sumnit ,  and Stark counties. There many are associated 
w i t h  a b u r i e d  pre-glacial valley of the Teays River system (Andreas 1980). 

Bog mat comnunities w i t h  herbaceous species or genera s imilar  

Most are  north of 

Bogs i n  general develop in areas w i t h  impeded drainages constantly supplied 
w i t h  water having limited quant i t ies  of minerals and nutrients.  Most 
c r i t i c a l  a r e  the existence of conditions conducive t o  the growth and 
maintenance of sphagnum. Various studies have indicated t h a t  sphagnum 
cannot t o l e ra t e  imersion by waters r ich i n  minerals, b u t  t h a t  i t  has a 
competitive advantage i n  quiet, acid, s t e r i l e  water. Sphagnum and peat, 
once established, augment these conditions by releasing additional acids 
and other substances into the water, and by e f f ic ien t ly  absorbing most 
available minerals. I f  these s t e r i l e  water conditions remain re la t ive ly  
s tab le ,  the  sphagnum can flourish. 
i s t i c  bog plants a r e  provided w i t h  a su i tab le  habi ta t ,  preexisting marsh 
species a re  i n h i b i t e d  by the extreme conditions, and a true bog comnunity 
develops. T h e  xerophytic forms of sane of the mat species r e f l e c t  the 
harsh habi ta t ,  including the reduced ava i lab i l i ty  of water due t o  i t s  
chemistry and t o  the h i g h  evaporation rates  a t  the mat surface. 

A l t h o u g h  atypical i n  i ts history and i t s  successional and gradient re la t ion-  
ships, one of the best sphagnum-mixed herb stands i n  Ohio i s  t ha t  on Cran- 
berry Island, Buckeye Lake, Licking County. 

peat deposits which have formed i n  Ohio since Pleistocene time. He 
noted one estimate of 155,047 acres f o r  the s t a t e ,  although only part  of 
this would have been contributed by bog mat comnunities. These comnunities 
and deposits have been radical ly  reduced since European settlement by 
flooding, d ra in ing ,  bu rn ing ,  and mining. 

Once i t  i s  established, other character- 

STATUS: Dachnowski (1912, see his map facing p. 27) described the numerous 
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Bog mat cmun i t i e s ,  possibly once frequent in northern O h i o ,  are now rare. 
The la rges t  natural stand i s  on Cranberry Island, and th i s  whole is land,  
a t  the present rate,  wil l  be destroyed by erosion i n  a few decades. All 
other natural stands are small and threatened w i t h  succession, t r ampl ing ,  
p l a n t  col lecting, and elimination for "development!' Nearly a1 1 are on 
private land. 
which  has developed i n  the bottom of a pr ivate  quarry. The sphagnum, 
o r  bog mat, comnunity is one of the  most endangered vegetation types in 
the s ta te .  

Some secondary stands do exist, including one large example 

MANAGEMENT: Sphagnum bogs require protection from human t r a f f i c  and 
plant collecting, f i r e s ,  changes i n  water qua l i t i es ,  and, i f  desired, 
succession. Manipulation of water levels could he lp  control succession, 
b u t  in some circumstances this might be accomplished only a t  the expense 
of other valuable bog zones. 
established i n  advance of s u c h  e f fo r t s .  

c m u n i t i e s  in Ohio should be inventoried. A major exception would be 
small, non-diverse stands or  zones of swamp loosestr i fe  or other mat- 
foundation species followed closely by larger, more s ignif icant  zones of 
bog shrubs or trees. 

Preservation p r io r i t i e s  would have t o  be 

Essentially a1 1 primary and secondary sphagnum INVENTORY GUIDELINES: 

SELECTED RE FEREN CES : 
Andreas, B . K .  1980. The f lo ra  of Portage,  S t a r k ,  Summit and Wayne counties, 

Ohio. Ph.D. diss.,  Kent S ta te  Univ., Kent. 2 vols. (See p.  62-64 + , 

Description of Sel ected Areas. ) 

Curt is ,  J.T. 1959. T h e  vegetation of Wisconsin. Univ .  Wisconsin Press, 
Madison. 657 p. (See p.  378-384.) 

Dachnowski, A. 1912. Peat deposits of Ohio. O h i o  Geol. Surv. Bull. 16. 
424 p. (See esp. p. 237-244.) 

Dansereau, P. and F. Segadas-Vianna. 1952. Ecological study of the peat 
bogs of eastern North America, I: Structure and evaluation of 
vegetation. Can. J. Bot. 30: 490-520. 

Denny, G . L .  1979. Bogs. Pages 141-150 i n  M.B. Lafferty ed. Ohio's natural 
heritage. Ohio Acad. Sci.,  Columbus. (See P .  141-145.) 

Detmers, F. 1912. An ecological study of Buckeye Lake. Proc. Oh io  Acad. 

Gordon, R . B .  1969. The natural vegetation of Ohio i n  pioneer days. 
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bogs. Am. Midl. Nat. 26: 674-689. 

Mossman, R . E .  1972. A f lor is t ic  and ecological evaluation of Camden (Bog) 
Lake, Lorain County, Ohio. M.S. thesis, Ohio S ta te  Univ., Columbus. 
175 p. (See esp. p. 51-52, 62-63.) 
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Leatherleaf Bog 21.120 

DESCRIPTION: Leatherleaf (Chamaedaphne calyculata) comprises over half the 
cover of a cornunity established over peat. The community is the usual 
bog heath o r  low s h r u b  bog type found i n  Ohio. 
sphagnum (Sphagnum spp.) , the leatherleaf usually forms nearly pure 
zones or patches, largely through vegetative reproduction by epicormic 
shoots and adventitious roots (Swan and Gill  1970). Associated species 
generally are neither abundant nor consistent.  Herbaceous species occuring 
on margins or i n  small open.ings between the shrubs include sedges (e.g. 
Carex scoparia),  cotton-grass (Eriophorum virqinicum), swamp looses t r i fe  
'(Decodon v e r t i c i l l a t u s )  and many other species. 
they vary i n  presence and abundance because of various l i g h t ,  water, and 
h is tor ica l  conditions. 
re la t ive ly  low shrub, i s  common on d r i e r  margins b u t  generally does not 
form sizeable stands.  Other low h e a t h  shrubs common i n  more northern 
bogs a re  nearly non-existant in O h i o ,  including bog-rosemary (Andromeda 

{ndangered i n  Ohio). Common marginal or invading t a l l  shrubs and t rees  
include winterberry ( I lex  v e r t i c i l l a t a ) ,  h i g h b u s h  blueberry (Vaccinium 
corymbosum), tamarack-rix l a r i c ina )  and red maple (Acer rubrum) .  
Buttonbush (Ce halanthus o c c i m )  i s  the major a s s a t e  i n  a t  l e a s t  

w i t h  other bog zones, they a re  treated separately for  inventory purposes. 

Except for  a sublayer of 

In each microhabitat 

Huckleberry (Gaylussacia baccata) , another 

laucophylla, extirpated from O h i o )  and Labrador-tea (Ledum groenl andicum, 

one bog. Although +- eatherleaf may occur i n  zones i n  close association 

In the c lass ic  example and i n  many O h i o  bogs, leatherleaf occurs as a 
patch o r  zone between open water or an herbaceous zone (often of swamp 
looses t r i fe )  and a t a l l  shrub  or  t r ee  zone. As succession and peat deposi- 
t i o n  occur, these zones migrate towards the bog center,  the outer ones 
replacing the inner. The leatherleaf provides a growing surface f o r  the 
sphagnum, which subsequently provides more rooting medium and mat buoyancy 
for  the leather leaf .  As established portions of the stand gradually sink, 
the leather leaf  and sphagnum maintain t h e i r  re la t ive  positions by continued 
vegetative growth .  Most remaining herbaceous species are eliminated by 
the shading and other competitive advantages of the dense leather leaf .  
W i t h i n  time, however, the substrate beneath the outer portion of the leather- 
leaf zone becomes firm enough t h a t  t a l l  shrubs and t rees  invade and eventually 
replace the leather leaf .  Although t h i s  or  a s imilar  progressive succession 
will  usually occur i n  the  long term, shorter-term regressive successions, 
induced by raised water levels ,  f i r e s ,  e tc . ,  may occasionally occur. 
those times, the leatherleaf and/or the bog mat zones or patches may resume 
previous dominance levels.  

A t  

In a very few Ohio  bogs, leatherleaf forms nearly complete covers across 
the  e n t i r e  bogs except on the outer margins. The margins consist  of t a l l  
shrubs r inged  on the outside by moats. 
bogs north of Ohio. The reason for the  extreme dominance of leather leaf  
i n  these s i tua t ions  i s  no t  clear.  
basins which would support  more homogeneous environments and communities. 
Some may pa r t i a l ly  result fran disturbances t o  previous communities. 
Segadas-Vianna (1955) noted t h a t  leatherleaf is re la t ive ly  to le ran t  of 
drainage and f i r e ,  and t h a t  i t  can rapidly establ ish nearly pure stands 
by means of its h i g h  vegetative reproduction capacity. Gates (1942) 
reported leather leaf  stands widespread i n  a part  of northern lower Michigan 
where f i r e s  previously destroyed tree associations.  

Such aspects a re  more comnon i n  

Some may occur i n  shallower, f l a t t e r  

He stated tha t  periodic 



52 
21.120 

f i r e  i s  favorable t o  the maintenance of leather leaf .  Schwintzer (1979) 
described a Michigan bog i n  which a leatherleaf-sphagnum s tand ,  present 
i n  191 7 ,  succeeded t o  t r ees ,  b u t  1 argely recovered fo l l  owing t r e e  mortal i ty  
because of an increased water level.  
following fores t  c u t t i n g .  

Ecological d a t a  on leather leaf  stands i n  Ohio are  limited t o  a few species 
l ists .  

Leatherleaf may a l so  increase 

DISTRIBUTION: Leatherleaf occurs from Greenland t o  Alaska, south  t o  north- 
eastern and north-central United States .  Segadas-Vianna (1955) cal led 
the  1 eatherleaf conanunity one of the most widespread and charac te r i s t ic  
American bog associations.  
ern Ohio and Cranberry Island, Licking County. Braun (1961) noted the 
Cranberry Island location probably resulted from human introduction. 
The species a l so  formerly occurred i n  northwestern Ohio (Defiance and 
Williams counties).  
These bogs occur i n  ke t t l e  lakes and other glacial  deposits w i t h  hpeded 
drainages, mostly i n  Geauga, Portage, S t a r k  and Summit counties. 

Leatherleaf i n  O h i o  i s  r e s t r i c t ed  t o  northeast- 

In habi ta t ,  i t  is limited i n  the  s t a t e  nostlv t o  bogs. 

STATUS: Leatherleaf communities were probably never common i n  Ohio in the 
p a s t  two centuries.  
there  they are  often limited t o  narrow zones or patches among other bog 
communities. 
form the dominant overstory species. 
Ohio a re  now rare. 

Today they are  limited t o  northeastern Ohio, and 

Frequently, the species i s  cormnon i n  a bog b u t  does n o t  
Sizeable leatherleaf stands i n  

MANAGEMENT: The successional relationships of leather leaf  i n  Ohio is described 
above under Description. The  requirements of the species here a re  not well 
known, b u t  s tudies  i n  Canada and Michigan have indicated i ts  success may 
be enhanced i n  cer ta in  s i tua t ions  by elimination of competing t r ees  and 
t a l l  shrubs, by f i r e  and by al tered water levels.  Any management applied 
t o  a leather leaf  community, however, must be done w i t h  caution. 
would have t o  be preestablished as  any gain i n  a leatherleaf zone would 
take place only a t  the expense of another zone. 

P r io r i t i e s  

INVENTORY GUIDELINES: All sizeable primary or secondary leather leaf  stands 
o r  zones i n  Ohio should be inventoried. 

SELECTED REFERENCES: 
Aldrich, J.W. 1941. Biological survey of the bogs and swamps i n  northeastern 

Ohio. Am. Midl. Nat. 30: 346-402. (See p. 371, 383-393.) 

Braun, E.L.  1961, 1974 facs.  ed. The  woody plants of Ohio. Hafner Press, 
New York. 362 p. (See p. 293.) 

Dachnowski, A. 1912. Peat deposits of Ohio. Ohio Geol. Surv. Bull. 16. 
424 p. (See esp. p. 245-246.) 

Gates, F.C. 1942. The bogs of northern lower Michigan. Ecol. Mon. 12: 213- 
254. (See p .  238-240.) 

Schwintzer, C.R. 1979. Vegetation changes following a water level r i s e  
and tree mortali ty i n  a Michigan bog. Mich. Bot. 18: 91-98. 
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T a l l  Shrub Bog 21.130 

DESCRIPTION: C h a r a c t e r i s t i c  t a l l  shrub species, s i n g l y  o r  i n  combination, com- 
Character- p r i s e  0ve.r h a l f  t h e  cover of a comnunity es tab l i shed over peat. 

i s t i c  shrubs inc lude:  

Speckled A1 der , A1 nus ruqosa Mountain-hol l y  , Nemopanthus mucronata 
Comnon Alder ,  A. s e r r u l a t a  Red Osier, Cornus s t o l o n i f e r a  
Purp l  e Cho kebeyry , Pyrus f 1  o r  i bunda Highbush B1 ueberry , Vaccin i urn 
Black Chokeberry, E. melanocarpa corymbosum 
Poison Sumac, Rhus vern ix  Witherod, Viburnum cassinoides 
Winterberry,  - I 1  ex v e r t i c i  11 a t a  Arrow-wood, - V. recogni  tum 

Other t a l l  shrub species may occur l o c a l l y .  The composit ion o f  shrubs 
v a r i e s  per  s i t e ,  and some bogs have two o r  more compos i t iona l l y  d i f f e r e n t  
t a l l  shrub zones. Dachnowski (1912) maintained t h a t  d i f f e r e n t  shrub species 
success fu l l y  c o e x i s t  p a r t i a l l y  by ha'ving r o o t  systems on d i f f e r e n t  v e r t i -  
c a l  l e v e l s .  T a l l  shrub bogs are s i m i l a r  t o  and may grade i n t o  a l d e r  o r  
mixed shrub swamps. These shrub swamps may have sphagnum i n  t h e i r  under- 
s t o r i e s  b u t  they l a c k  the  massive, continuous sphagnum carpets  c h a r a c t e r i s t i c  
i n  t a l l  shrub bogs, they do n o t  occur over w e l l  developed peat (unless they 
a r e  secondary c o m u n i t i e s  over previous bog s i t e s ) ,  and they  l a c k  most 
c h a r a c t e r i s t i c  bog herbs. 
between o t h e r  bog comnunity zones. Though these zones are a l l  p a r t  of 
s i n g l e  bog systems, they a r e  t r e a t e d  separate ly  f o r  i n v e n t o r y  purposes. 

T a l l  shrub bog stands o f t e n  occur i n  zones 

The associated herbaceous species o f  t a l l  shrub bogs a r e  a l s o  v a r i a b l e  per  
s i t e ,  depending on t h e  p r o x i m i t y  o f  a bog mat, t h e  d e n s i t y  o f  shading of 
t h e  shrubs, t h e  water  l e v e l ,  t h e  h i s t o r y  o f  t h e  area, and o ther  f a c t o r s .  
A r e p r e s e n t a t i v e  l i s t  requ i res  f u r t h e r  study. 
l e a f  (Chamaedaphne c a l  c u l a t a )  and huckleberry (Gaylussacia baccata), may 

marginal  t r e e s  f r e q u e n t l y  inc lude tamarack ( L a r i x  l a r i c i n a ) ,  ye l low b i r c h  
(Betu la  a l leghan iens is )  and red  maple (Acer - rubrum). 

I n  textbook examples, t a l l  shrub bog zones occur between low shrub zones 
( l e a t h e r l e a f  i n  Ohio) toward t h e  bog centers and bog f o r e s t  zones toward 
t h e  bog margins. As long-term peat depos i t ion  and m a t  grounding proceeds, 
a l l  t h e  zones m i g r a t e  toward t h e  bog centers. Thusly, t h e  t a l l  shrubs 
r e p l a c e  t h e  low shrubs, and t r e e s  rep lace  t h e  t a l l  shrubs. Shading by 
t a l l e r  invad ing  s t r a t a  a l s o  cont r ibu tes  t o  t h e  demise o f  t h e  e a r l i e r ,  lower 
s t r a t a .  The textbook p a t t e r n  appears t o  occur i n  a few Ohio bogs. 
few o t h e r  bogs, t h e  l e a t h e r l e a f  i s  bordered by a combination o f  t a l l  
shrubs and t rees,  and t h i s  i s  bordered by an ou ter  zone o f  j u s t  t a l l  
shrubs. I n  seemingly o l d e r  and, sometimes, more d is tu rbed bogs, n e a r l y  
t h e  e n t i r e  bog area i s  occupied by t a l l  shrubs. It i s  a l s o  poss ib le  t h a t  
these more homogeneous stands occur i n  f l a t t e r  basins r e s u l t i n g  i n  more 
u n i f o r m  successional condi t ions.  A few Ohio bogs have small  bog mat 
remnants surrounded d i r e c t l y  by t a l l  shrub o r  t a l l  shrub and t r e e  zones. 
Moats, narrow channels w i t h  j u s t  water and herbaceous species which 
e n c i r c l e  bogs, o f t e n  separate t a l l  shrub communities where they meet upland 
c o m u n i t i e s .  Moats a r e  p o s s i b l y  maintained by both i c e  movement and run- 
o f f  o f  water w i t h  h igher  minera l  contents. With progress ive succession, 
d i f f e r e n t  v a r i a t i o n s  of t h e  vegetat ion changes o u t l i n e d  above occur, b u t  

- - g e n e r a l l y  t a l l  shrub bogs eventua l l y  rep lace low shrub and herbaceous bog 

Lower shrubs, such as l e a t h e r -  

be common, especia l  + y i n  more open stands or  along margins. Scat tered o r  

I n  a 
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stands, and bog and other fores t s  eventually replace t a l l  shrub stands. 
Regressive successions, however, brought on by raised water levels ,  f i r e ,  
e t c . ,  may resu l t  i n  changes i n  opposite direct ions.  Ecological d a t a  on 
Ohio t a l l  s h r u b  bog cornunities are  nearly limited t o  species l is ts .  
Mossman (1972) presented t ransect  d a t a  of a winterberry-arrow wood commun- 
i t y  a t  Camden Lake, Lorain County. 

DISTRIBUTION: Tall s h r u b  bog comnunities w i t h  the same dominant species as 
those i n  Ohio occur throughout southeastern Canada and northeastern and 
north-central Un i t ed  S ta tes .  Most a re  north of O h i o .  In  O h i o ,  they 
are  mostly 1 imi ted  t o  the northeast quarter,  a1 though several previously 
occurred i n  n o r t h  central  and northwestern Ohio. They are  generally 
associated w i t h  ke t t l e  lakes and other glacial  deposits with impeded 
drainages, especially i n  Geauga, Portage, S t a r k  and Sumit counties. 

Tall shrub bogs a re  the most common type of bog communities i n  Ohio. 
They probably have at ta ined this s ta tus  due both t o  the natural successional 
age of many Ohio bogs, and t o  t h e i r  re la t ive ly  higher res i l ience t o  some 
human impacts than other bog communities. Nevertheless, most t a l  1 s h r u b  
bogs i n  the s t a t e  have been destroyed or a l te red .  
grazing, nutrient runoff, mining, and f i l l i n g  have been the main impacts. 
Some stands are  doubtlessly secondary i n  o r ig in ,  having developed where 
bog mats were drained and burned, or where bog fores t s  were cut,  burned, or  
flooded. I t  is n o t  easy t o  distinguish between primary and secondary t a l l  
s h r u b  stands, b u t  the secondary ones may have unusual compositions, d r i e r  
substrates and lower s t a b i l i t i e s .  An unusual conmunity mosaic niay occur 
where there have been various degrees of peat destruction on one area. 
Natural t a l l  s h r u b  bog stands i n  Ohio are  infrequent, most are  on private 
land, and a l l  are  located i n  the  most populated and  "developing" section 
of the s t a t e .  

largely by retaining appropriate water levels and gua rd ing  a g a i n s t  f i r e s  
and  nutrient o r  other detrimental runoff. Forest succession on older or  
disturbed stands would need t o  be controlled, i f  so desired, w i t h  cutt ing 
or raised water 1 eve1 s. 

STATUS: 

Draining, b u r n i n g ,  

MANAGEMENT: The qua l i t i es  of existing t a l l  s h r u b  bogs can be maintained 

INVENTORY GUIDELINES: Generally, a l l  primary and secondary t a l l  shrub bog 
zones, patches o r  stands i n  O h i o  should be inventoried, excepting only 
those of very small s ize .  
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and/or charac te r i s t ic  hardwood species 

Tamarack-Hardwood Bog 

DESCRIPTION: Tamarack (Lar ix  la r ic ina)  . 

comprise over half the cover of a community established over pea t  and over 
a charac te r i s t ic  bog understory. The comnunity is  commonly called a bog 
fores t .  Characterist ic hardwood species include ye1 low birch (Betula 
a l l e  haniensis 
-)i;emuloides) ,blackgum(Nyssa s lva t ica)  and black ash 
(Fraxinus n iqra  American elm (Ulmus americana + was a former dominant, 
and white pine (Pinus strobus) a n d l ' ( T s u g a  canadensis) were former 
local consti tuents.  Other hardwood species a re  occasionally present. 

red maple (Acer rubrum) and, less  frequently, quaking 

The community i s  most similar t o  a swamp fo res t ,  into which i t  grades i n  
space and succeeds i n  time. 
the two community types, especially when tamarack i s  absent. Generally, 
however, the bog fores t s  have nearly complete sphagnum carpets over peat 
which i s  s t i l l  undergoing compaction, include more herbs and shrubs char- 
a c t e r i s t i c  of bogs, and often occur w i t h  other bog comnunity types. 
characters are  usually absent or much reduced i n  swamp fores t s .  Tamarack 
bogs a re  also similar t o  tamarack fens, both of which may occur on sphag- 
num mats. They are  similar-enough tha t  under. proper conditions, one may 
succeed the other.  Tamarack fens are  d i s t inc t ive  i n  h a v i n g  water sources 
re la t ive ly  h i g h  i n  calcareous solutes ,  and h a v i n g  a much d i f fe ren t  under- 
story f lo ra  as a resu l t  of t h a t  water. Bog forests  often occur as zones 
w i t h  other bog community types, b u t  a re  treated separately fo r  inventory 
purposes. 

No firm dis t inc t ion  can be drawn between 

These 

The density and divers i ty  of understory species depends largely on the 
density and s h a d i n g  of the overstory, and the divers i ty  of microhabitats, 
including levels of the substrate  above water. 
soi l  mineralization is  important .  Stands w i t h  much tamarack are  usually 
more open and can support a wide divers i ty  of s u n  and shade-tolerant 
species. 
sion i s  progressive. 
Characterist ic shrubs include: 

Over time the extent of 

Stands w i t h  hardwoods eventually become qui te  shaded if succes- 
T h i s  causes many former open bog species t o  disappear. 

Speckled Alder, A l n u s  ruqosa 
Black Chokeberry, Pyrus melanocarpa Huckleberry, Gaylussacia baccata 
Poison Sumac, Rhus vernix 
Winterberry, I lex ve r t i c i l  l a t a  

Leatherleaf, Chamaedaphne calyculata 

H i g h bu s h B1 u eberry , Va cc i n i um 

Mountain-holly, Nemopanthus mucronata recogni t u m  

Character is t ic  herbaceous species include or previously included: 

CinnamonFern,Osmunda cinnamomea 
Royal Fern, 0 . m ~  
Spinulose WoEd h r y o p t e r i s  

s D i n u l  osa - r  - - -  
Sensit ive Fern, Onoclea sensibilis 
Marsh Fern, The1 teris a l u s t r i s  
Skunk-cabbaae. +5-+ r n ~  ocarDus oetidus 

canadense 

virainiana 
Indian Cucumber-root, Medeola 

u 

False Nettle, Boehmeria c l indrica  
Marsh-marigold, Caltha pa + ustris 

Goldthread, Coptis groenlandica 
Pi tcher-pl ant ,  Sarracenia purpurea 
Round-leaved Sundew, Drosera 

Bramble, Rubus hispidus 
Poison Ivy, Rhus radicans 
Spotted Touch-me--at i ens 

Nort ern Jhite Violet, Viola a l lens  
Ni ld  Sarsapari l la ,  A r a l f i d h  
Bunchberry, Cornus canadensis 
Large Cranberry, Vaccinium macrocar .dn 

rotundi fol i a 

Y i Y  
Wild Li ly-o i - theha l ley , '  Maianthemum 

Star-flower, Trie-irea + i F-6 QQQC. I 
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The herbs occur i n  various combinations per stand. 
rare .  

Some are  re la t ive ly  

Tamarack in Ohio bogs usually grows i n  nearly pure stands or zones. The 
species i s  highly shade-intolerant and does not  compete effect ively with 
hardwoods. Seedlings usually must become established on open bog mats 
or among bog shrub stands of limited density. Once t h i s  understory or 
a tamarack overstory becomes too dense, the seedlings do not survive. 
Hence, the  longevity of some tamarack stands may be qui te  limited i f  
act ive succession i s  occurring.. 
tained by natural disturbances, such as  windthrow of  the shallow-rooted 
overstory t r ees .  Gates (1942) reported t h a t  windthrow reduced the age 
of the oldest  tamaracks i n  northern lower Michigan t o  130 years. 
may also be maintained by vegetative reproduction through root shoots, 
even i n  conditions unfavorable t o  seedl ings (Curtis 1959). 

Some s tands  probably are  o r  were main- 

Tamaracks 

I n  some bog zonations, a re la t ive ly  narrow r i n g  of tamarack occurs between 
an inner mat or leatherleaf zone and an outer t a l l  shrub zone. In these 
s i tua t ions  the tamarack seedlings a re  possibly i n v a d i n g  the more open 
in~ner zone b u t  a re  unable t o  become established i n  the dense outer s h r u b  
zone. I n  other s i tua t ions ,  tamarack stands are bordered on the outside 
by hardwood bog stands.  Here, tamarack may have become established i n  a 
t a l l  shrub zone t h a t  was l e s s  dense or t h a t  had been opened by b u r n i n g  or 
other  fac tors .  In any case, i f  n o t  disturbed by regressive impacts, 
tamarack bogs normally succeed t o  hardwood bogs or t a l l  s h r u b  bogs followed 
by hardwood bogs. The hardwood bogs, i n  turn, eventually succeed t o  stands 
which more resemble swamps. This succession follows the continued compac- 
t ion  of the underlying peat. W i t h  the increase of hardwoods, leaf l i t t e r  
becomes a greater  consti tuent of the peat. The peat level continues t o  
r i s e ,  and aeration and disintegration ra tes  of the upper portion increases. 
In time, the ra te  of dis integrat ion nearly equals t h a t  of deposition, t rue  
s o i l  p rof i les  begin t o  develop, and a bog forest  ceases t o  ex i s t .  

Ecological data on tamarack-hardwood bogs i n  O h i o  a re  limited t o  general 
descriptions and species l i s t s .  

DISTRIBUTION: Tamarack occurs from Newfoundland t o  Alaska, south t o  Minnesota 
and West Virginia. 
range, often occurring with more northern species such as white spruce 

lauca) ,  black spruce ( P .  mariana), balsam f i r  (Abies 'balsamea) and 
a r b o r v i t a e  (Picea el Thuja occidental is) .  In Ohio, tamarack i s  confined t o  the 
northeast  q u a F a n d  t o  a s i te  i n  Williams County i n  the northwest 
corner. I t  formerly also occurred i n  Defiance County, the county south 
of Williams County. While sane of i t s  present s ta t ions  represent tamarack 
fens, most a r e  tamarack bogs. Tamarack i n  O h i o  is nearly limited t o  
k e t t l e  lakes and other glacial  deposits w i t h  poor drainages promoting peat 
deposition. I t  rarely occurs on upland s i t e s  in the s t a t e .  Tamarack bogs 
generally occur i n  areas hav ing  water sources low i n  calcareous solutes ,  
although t h i s  may n o t  always be necessary. 

i n  Ohio a t  the beginning of European settlement. Dachnowski (1912) 
reported several stands which no longer ex i s t ,  including one three miles 

I t  i s  a major comnunity component throughout t h i s  

STATUS': Tamarack bogs of considerable frequency and some of f a i r  s i z e  occurred 
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long and one-half mile wide i n  Williams County. 
most of t h a t  s i t e  was under cul t ivat ion except one area of about 300 
acres w i t h  "an impassable tamarack bog." The  stand has since been com- 
pletely destroyed. Aldrich (1942) reported a Trumbull County tamarack 
stand one and one-half square miles i n  s i z e  a t  settlement time. By 1942 
he noted t h a t  only a ''few" tamarack remained on the s i t e .  

He noted t h a t  in 1912 

Tamarack bogs have decreased i n  Ohio because of several factors .  The 
t rees  are  sens i t ive  t o  flooding, and stands have been destroyed by water 
level changes caused by both humans and beaver. In contrast ,  Van Dersal 
(1933) reported a great tamarack loss i n  Pymatuning Swamp (previously i n  
b o t h  Ashtabula County, Ohio and Crawford County, Pennsylvania) i n  the 
1920's due t o  drought. He explained t h a t  though tamarack can grow i n  
dry areas, those located i n  wet s o i l s  cannot survive i f  quickly exposed 
t o  d r o u g h t  conditions. The shallow-rooted, thin-barked t rees  are  eas i ly  
kil led by f i r e  and thrown by wind, though Gates (1942) observed t h a t  
burned or otherwise disturbed boggy areas i n  Michigan are  often invaded 
by dense stands of tamarack seedlings. 
rack i n  northeastern Ohio declined primarily because of i t s  comnercial 
value and the larch sawfly. Tamarack, because of i t s  decay-resistent 

. properties,  was used fo r  railroad t i e s ,  telegraph poles, and s h i p  parts.  
Fowells (1965) explained t h a t  larch sawfly periodically defol ia tes  stands 
over large areas for several successive years. In some s i tua t ions ,  the 
t rees  whose tops a re  ki l led by sawflies o r  floods may produce adventitious 
shoots. 

Aldrich (1941) reported t h a t  tama- 

Tamarack stands destroyed by one of these factors  may be succeeded by a 
number of d i f fe ren t  comunit ies ,  ranging from sedge meadows t o  hardwood 
fores t s ,  depending on the nature and severi ty  of the disturbance. 
wood bogs lacking tamarack have undoubtedly declined because of similar 
factors .  Today, few tamarack stands of more t h a n  a few trees  ex i s t  i n  
O h i o .  
uncertain successional s t a b i l i t i e s .  

Hard- 

Most of these stands a re  small, on private land, and have very 

MANAGEMENT: As noted above, tamarack is  sens i t ive  to  several environmental 
fac tors ,  a l l  of which should be monitored i n  managed stands. The major 
requirements are  s tab le  water levels ,  f i r e  control , disease control ( i f  
possible) , and presence of areas open enough f o r  seedling survival. 

called a stand should be inventoried. 
INVENTORY GUIDELINES: Any group  of tamarack t rees  i n  Ohio large enough t o  be 
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Cinquefoil-Sedge Fen 22.110 

DESCRIPTION: Characterist ic herbs and/or shrubs comprise over half the cover 
of an open wetland community, usually over marl. The most consistently 
dominant shrub i n  O h i o  stands i s  shrubby cinquefoil (Potent i l la  f ru t icosa) .  
Other charac te r i s t ic  shrubs include: 

Pussy Willow, Salix discolor 
Silky Willow, S. sericea 
Speckled Alder: Alnus ru osa 
Ninebark, Physoc- &ol ius 
Black Chokeberry, Pyrus melanocarpa 

Swamp Rose, Rosa pa lus t r i s  
Poison Sumac, Rhus vernix 
A1 der- 1 eaved BEkYhorn , Rhamnus 

Si1 ky Dogwood, Cornus ob1 iqua  
a1 nifol  i a  

Usually the t a l l  shrubs a re  not dominants b u t  occur as scattered individuals 
or patches, or along margins. Other shrubs may be present local ly ,  includ- 
i n g  ra re r  species such as hoary willow (Salix candida), autumn willow 
(2. serissima) , bayberry (Myrica pensylvanica) and swamp birch (Betula 
p u m i ' l a ) . b s  include many species i n  the sedge and sunflower famil i ies .  
Open marl areas commonly have spikerush (Eleocharis rostel  l a t a ) ,  beak-rush 
(Rhynchospora ca i l l a c e a ) ,  rush (Juncus brach ce h a l ' u s ) , s  lobelia 

of most areas,  however, have dense covers. 
by sedges (Carex spp.) often i n  combination w i t h  shrubby cinquefoil. 
Characterist ic species i n  these areas include: 

(Lobelia kalmii + , and several ra re r  species -+-- ocally.  The greatest  portions 
These a re  most commonly dominated 

Marsh 
Grass 
Sedge 
Sedge 
Sedge 
Sedge 
Sedge 
Sedge 
Sedge 
Sedqe 

Fern, Thelypteris pa lus t r i s  
, Muhlenbergia glomerata 
, ,Carex buxbaumi i 
, - C .  hystricina 
, - C .  incomperta 
, C. i n t e r io r  
, E. m 
, - C .  -e, s t e r i  i s  
, - C. s t r i c t a  
, C. suberecta 

Sedae, C. spp. 
Soft-stFm Bulrush, Scir  us validus 
Queen-of- the-prairie +-r F i  1 oendul a r u b r a  
Mountain-mint, Pycnanthemum v i r a i n i a n u m  
Aster, Aster puni ceus 
Joe-pye-weed, Eu a tor ium maculatum 
Ohio Goldenrod, +aT- So 1 a o ohioensis 
Rough-1 eaved Go1 denrod, - S . pa t u  1 a 

Many other herbaceous species, including many r a r i t i e s ,  may be re la t ive ly  
common a t  specif ic  s i t e s .  Sphagnum (Sphagnum spp.) occurs locally and 
produces an acid microhabitat sui table  to  the establishment of cer ta in  
additional species (e.g. Drosera rotundifol ia) .  I n  a1 kaline stream waters 
i n  or  near fens, m u s k g r a s m a  - s p p . )  and watercress (Nasturtidm o f f i c i -  - nale (an exot ic)  often occur. 

A1 though the dominant species of cinquefoil fens are re la t ive ly  consistent 
throughout Ohio, the to ta l  compositions of these communities a re  variable 
i n  d i f fe ren t  regions. Stuckey and Denny (1981) found tha t ,  based on to ta l  
compositions, fens i n  O h i o  f a l l  i n  two basic groups, p ra i r ie  fens and 
bog fens,  p lus  intermediates. The pra i r ie  fens contain, i n  addition t o  
the usual dominants, species charac te r i s t ic  of pra i r ies ,  i n c l u d i n q  bis 
bluestem (Andropogon e r a r d i ) ,  Indian grass (Sor hastrum nutans) , -pra i r ie  

including speckled alder (k lnus  ru osa) ,  round-leaved sundew (Drosera 
rotundifol i a )  and black ch-rry + Pyrus melanocarpa). Stuck- 
Denny indicated tha t  the "prair ie"  species i n  Ohio fens generally have 

dock (Si1 h i u m  te reb in t  %- inaceum) and whorled *>my t r i f o l  ia tum) .  
The bog +- ens contain supplemental species more character is t ic  o bogs, 
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southeastern geographical a f f i n i t i e s ,  while the general and "bog" species 
generally have northern a f f i n i t i e s .  The pra i r ie  fens a re  mostly i n  west- 
central  O h i o ,  and the bog fens mostly i n  northeastern Ohio. 
fen types a re  here considered as  subsets of cinquefoil f e x .  

These two 

Cinquefoil fens a re  most s imilar  to  treed fens, sedge-grass meadows, wet- 
mesic prairies, s h r u b  swamps, and bogs. All of them grade i n t o  cinquefoil 
fens so tha t  simple d is t inc t ions  cannot always be made. The tamarack and 
arbor v i t ae  fens primarily d i f f e r  visually i n  having t r ee  overstories.  
Each of the other s imilar  cornunities has several charac te r i s t ic  species in 
common w i t h  the charac te r i s t ic  species of fens. Differentiation requires 
examination of their to ta l  f l o ra s  and the r e l a t ive  percentage covers of 
their dominants. 
constant supplies of calcareous waters ( w i t h  resultant marl) i s  often help- 
f u l ,  b u t  this character i s  not always obvious i n  the f i e l d .  As continuums 
between the community types occur, 'lei ther-or" categorizing of some stands 
w i  11 be a rb i t ra ry .  

Knowledge tha t  fens, b u t  n o t  the other communities, require 

Most Ohio cinquefoil fens a re  bordered a t  l e a s t  pa r t i a l ly  by t a l l  s h r u b  
zones. Which of these zones a re  integral  parts of the fens i s  a lso some- 
what a r b i t r a r y ,  depending on t he i r  substrate conditions, t he i r  extents 
and, especial ly ,  t h e i r  understory compositions. In some s i tua t ions  the 
t a l l  shrubs have and may continue t o  invade and succeed portions of the 
low shrub-herbaceous fen communities. Curtis (1959) noted tha t  such 
succession i s  common i n  Wisconsin fens protected from periodic burning. 
The extent t o  which the process i s  occurring i n  Ohio is n o t  well known. 
Those fens w i t h  more act ive and constant spring sources a re  possibly more 
s tab le .  Whatever the case, when succession i n  O h i o  fens does occur, i t  
probably most often does so towards shrub swamps, followed eventually by 
fo re s t s .  

Few quant i ta t ive vegetation data e x i s t  for cinquefoil fens i n  Ohio, b u t  
other information has been compiled. Stuckey and Denny (1981) conducted 
a phytogeographic analysis of several fens,  and Foos (1971) performed 
a s imilar  study on Resthaven Wildlife Area, Erie County. Several works 
have considered the physical, f l o r i s t i c  and faunal aspects of Cedar Bog, 
Champaign County (e.g. Forsyth 1974, Frederick 1974, King and Frederick 
1974). 
Lake, Williams County. Andreas (1980), Dachnowski (1912) and others have 
compiled species l i s t s .  

Brodberg (1976) studied the water chemistry and f lo ra  of Mud 

DISTRIBUTION: Comnuni t ies resembling cinquefoil fens probably occur in pre- 
viously glaciated temperate and boreal regions w i t h  calcareous substrates 
throughout the northern hemisphere. Ones similar t o  those i n  Ohio occur 
i n  the northeastern and upper midwestern United States ,  and southeastern 
and south-central Canada. fens i n  Ohio  a re  limited almost en t i r e ly  t o  
the T i l l  Plains of western Ohio  and Glaciated Plateau of northeastern 
Ohio. Most are i n  regions of s ign i f icant  r e l i e f  on and around end 
moraines, kames and eskers. Some (e.g. Cedar Bog) a l so  a re  i n  f i l l e d  
pre-glacial river valleys. Concentrations occur i n  the regions of Logan, 
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Champaign and Clark counties, and Portage, Sumnit  and Stark counties. 
Ohio fens a re  limited t o  si tes receiving constant, cold, calcareous, 
oxygen-deficient underground water supplies. 
occur as springs a t  the bases of porous glacial  deposits. T h e  minerals 
i n  these waters precipi ta te  t o  form marl, a whitish-gray deposit frequently 
w i t h  additions of snai l  she l l s ,  conspicuous near the mouths of the springs. 
Limited amounts of peat  may occur over or mixed w i t h  the marl. 
peat and marl layers occur a t  some s i t e s .  

These s i t e s  most frequently 

Multiple 

Examples of cinquefoil fens i n  Oh io  include Cedar Bog, Champaign County 
and portions a t  Resthaven Wildlife Area, Erie County. 

. since his writing, and several others doubtlessly disappeared i n  the nine- 
teenth century before his study. Most were destroyed by combinations of 
d r a i n i n g ,  b u r n i n g ,  grating, mowing, and cul t ivat ion.  Bonser (1903) gave a 
detailed description of the various e f f ec t s  of these factors on Big Spring 
Pra i r ie ,  Wyandot County, a large area once containing s ignif icant  fen 
uni ts .  The fen portions of Resthaven Wildlife Area were greatly a l tered by 
the m i n i n g  of calcium deposits,  and other fens have fa l len  to  the mining of 
peat. 

STATUS: Dachnowski (1912) described several fens i n  Ohio which have disappeared 

Some fens have been destroyed by flooding by humans and beaver. 

The past e f f ec t s  of f i r e  on Ohio fens i s  not c lear .  Bonser theorized t h a t ,  
a t  Big S p r i n g  Pra i r ie ,  l i gh t  burns helped main ta in  some fen-like communities 
by retarding t ree  growth ,  while, a t  other si tes,  severe f i r e s  destroyed the 
organic soils enough tha t  the criginal communities were replaced by other 
communities. . D x h n o w s k i  (1912) notes a burned area i n  or near Cedar Bog 
(then called Dallas Arbor Vitae Bog) tha t  had reverted t o  a dense cover of 
shrubby cinquefoil. I t  i s  possible tha t  some existing fens i n  the s t a t e  
a re  or will become threatened by shrub  succession w h i c h  once was controlled 
by f i r e .  

There a re  less  than t h i r t y  f a i r  t o  good quality cinquefoil fens l e f t  i n  
Ohio .  
are  on private land. 

MANAGEMENT: Possibly the major current threat  to Ohio fens i s  a l te ra t ion  of 
t he i r  water sources, primarily i n  terms of quantity b u t  a lso i n  terms of 
quali ty.  Where possible, land uses affecting the ground and surface 
waters near fens should be controlled,  and beaver ac t iv i ty  should be 
monitored. Succession ra tes  of t a l l  shrubs i n t o  fens should be measured, 
and control measures considered where necessary. 

Most of those a re  pa r t i a l ly  disturbed, many are  small, and most 
I t  i s  a threatened community i n  the s t a t e .  

INVENTORY GUIDELINES: All cinquefoil fens i n  Ohio should be inventoried. 
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DESCRIPTION: Tamarack w i t h  an understory largely of charac te r i s t ic  cinque- 
foil-sedge fen species dominates a wetland community. These species 
include: 

Tamarack, Larix lar ic ina 
Marsh Fern, Thelypteris palustr is  
Sedges, Carex s p p  
Skunk-cabbage, Symplocarpus foetidus 
Bayberry, Myrica pen 
Shrubby Cinque  

Poison Sumac, Rhus vernix 
Red Maple, Rhamnus a ln i fo l i a  
Alder-leaved Buckthorn, Rhamnus 

Gray Dogwood, Cornus racemosa 
Highbush 61 ueberry, Vacci n i  um 

a lnifol  i a  

corymbosum 
. 

Additional species may be present. 

The community in Ohio can be confused only w i t h  the tamarack bog community. 
They are  distinguished by the i r  understories, the bog h a v i n g  only acid- 
substrate  species while the fen has both acid and alkaline-substrate 
species. Species common to  both include sphagnum, tamarack poison sumac, 
highbush blueberry and others. Species specif ic  t o  tamarack fens include 
shrubby cinquefoil ,  alder-leaved buckthorn and others. As the tamarack 
and some of the other species are  boreal i n  d i s t r i b u t i o n ,  tamarack fens 
f a l l  in to  Stuckey and Denny's (1981) category of boreal, as versus p ra i r i e ,  
fens. 
cinquefoil-sedge fens except for  the presence of tamarack. 

Tamarack fens a re  probably not much d i f fe ren t  from boreal 

Evidence shows t h a t  bogs and fens may a l te rna te ly  occupy the same s i t e  
over time. Some i n i t i a l  post-glacial calcareous s i t e s ,  fo r  example may 
f i r s t  have supported fens. W i t h  enough sphagnum growth, these could 
have changed t o  acid bogs, a t  l eas t  i n  terms of the vascular plant growth 
over the sphagnum. W i t h  a l tered water supply conditions, the acid 
conditions could then have been diluted and a s h i f t  back towards fen 
conditions affected.  

The tamarack fens i n  Ohio a re  bordered by combinations of marsh, s h r u b  
swamp, swamp and upland fo res t  communities. 

Data on tamarack fens i n  Ohio a re  contained i n  the works of Dachnowski (1912), 
Brodberg (1 976), Tandy (1 976),  Andreas ( 1  980), and Stuckey and Denny (1 981 ) . 

DISTRIBUTION: 
acquire considerably d i f fe ren t  charac te r i s t ics  i n  terms of species composi- 
t ions.  
Ohio. A tamarack community i n  Williams County has a sedge understory 
and now resembles a fen more than a bog. 
been disturbed by raised water levels ,  and evidence shows i t  may previously 
have had additional bog charac te r i s t ics .  
occur i n  a few additional fens b u t  not w i t h  enough abundance t o  term 
them tamarack fens.  
we1 1 known. 

Tamarack fens occur from Ohio north into Ontario where they 

Only one good example, Frame Lake i n  Portage Courdy, remains i n  

T h i s  comunity, however, has 

Scattered tamarack t rees  a1 so 

The former extent of the comunity i n  Ohio is  not 

STATUS: Tamarack fens i n  Ohio a re  endangered. There i s  only one good remain- 
i n g  example and i t  has recently been h u r t  by water levels raised by beaver. 
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INVENTORY GUIDELINES: Any additional.  tamarack fens, i f  they ex is t ,  should 
be thoroughly inventoried. 
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424 p .  

Stuckey, R . L .  and G . L .  Denny. 1981:Prairie fens and bog fens i n  O h i o :  
f l o r i s t i c  s i m i l a r i t i e s ,  differences,  and geographical a f f i n i t i e s .  
Pages 1-33 - i n  R . C .  Romans, ed. Geobotany, 11. P lenum Press, New 
York. 

Tandy, L.W. 1976. Vascular plants of four na tura l  areas of northeastern 
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DESCRIPTION: Arbor vi tae  and associated hardwood species dominate the single 
s t a n d  (Cedar Bog) of t h i s  community i n  Ohio .  These species include: 

Arbor Vitae, Thuja occidental is 
Tuliptree,  Liriodendron tu l ip i fe ra  Black Ash, Fraxinus n igra  

Red Map1 e ,  - Acer rubrum 

4dditional t ree  species occur infrequently. Much of the arbor v i tae  
occurs i n  pure o r  nearly pure group; w i t h  the hardwoods confined t o  
openings or margins. 

The community is  unlike any other i n  O h i o .  
comunity, the only other type w i t h  arbor v i tae  i n  Ohio; i s  res t r ic ted  
s t r i c t l y  t o  re la t ive ly  dry c l i f f  faces and margins. 
u p l a n d  oaks, maples, e tc .  

The arbor vitae-mixedwood 

I t s  associates a re  

The arbor  vi tae  fen community a t  Cedar Bog i s ,  asrnost fens, located on 
wet marl produced by ar tes ian springs. A cinquefoil-sedge fen community 
encircled by arbor vi tae  occupies the area where the springs a r i s e .  The 
arbor  vi tae  closes i n  next t o  the spring stream where i t  becomes a con- 
centrated channel south of the fen meadow. Outside of the arbor  vitae 
on the eas t  s ide i s  mostly old-f ie ld .  
west side i s  mostly swamp fores t  consisting largely of black ash, t u l ip t r ee ,  
red maple and other species. 

Outside of the arbor v i tae  on the 

American elm was a former major component. 

The Environmental Control Corporation (1973) and others have theorized 
t h a t  the arbor v i tae  s tand  i s  threatened w i t h  succession by the hardwood 
species. 
upstream erosion, g i v i n g  the hardwoods an advantage. Collins e t  a l .  
(1979) ,  however, contested the successional speculations, concluding 
t h a t  arbor vi tae  will remain the dominant species i n  the foreseeable 
future.  

A major concern i s  t h a t  past downstream ditching has accelerated 

Cedar Bog is one of the bet ter  studied areas i n  O h i o .  Significant works 
include those of Dachnowski (1910), Environmental Control Corporation 
(1973), Forsyth (1974) ,  Frederick (1974) , King and Frederick (1974) ,  and 
Collins e t  a l .  (1979).  

Arbor vi tae  occurs i n  wet communities, many of w h i c h  could be 
ca,lled fens, from Ohio north i n  Canada t o  James Bay, and east  from Nova 
Scotia t o  Manitoba. North of Ohio  the arbor  vitae-containing communities 
become more boreal i n  composition, including species such as spruce, f i r  
and tamarack (Braun 1950, Eyre 1980). The arbor vi tae  fen i n  Ohio 
occurs only a t  Cedar Bog i n  Champaign County. 

DISTRIBUTION: 

STATUS: The s t a b i l i t y  of the Cedar Bog arbor v i tae  s t a n d  i n  the near future  
is probably mostly dependent on the maintenance of s table  water levels .  
There i s  some concern tha t  accelerated downstream drainage may a f f ec t  
the community, or  t h a t  the source water could be affected i n  various . 

ways (Forsyth 1974). A good monitoring program w i t h  permanent markers 
s h o u l d  be established. 
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INVENTORY GUIDELINES: I t  i s  doubtful t ha t  any other arbor vi tae  fens ex i s t  
i n  Ohio. 
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Slough Grass-Bluejoint Prairie 31.110 

DESCRIPTION: S lough grass (Spartina pectinata) , bluejoint (Calamaqrostis 
canadensi s )  and/or other characteristic herbaceous species comprise over 
h a l f  the cover of an open comnunity. 
may be a major component, and  reed grass (Phraqmites + communis was 
formerly important. The comnunity i s  commonly called ''wet prairie" and ,  
as used here, includes the wetter examples of w h a t  could be called "wet- 
mesic prairie." Few examples of sufficient size or  natural integrity 
remain by w h i c h  t o  compile an accurate l i s t  of original characteristic 
associated species. Moreover, species characteristic of just wet prairies 
are difficult t o  determine from earlier works, most of which  usually 
considered both wet and mesic prairies together i n  the category wet 
prairie. 

Marsh Fern, Thelypteris palustris 
Sedges, Carex spp. Mountain-mint, Pycnanthemum 
Bulrushes, Scirpus spp. 
Rushes, Juncus spp. 
Purple Meadow-rue, Thal ictrum 

Loosestrife, Lythrum alatum grosseserra tus 
Wa ter-hem1 ock , Cicu t a  macul a t a  
Closed Gentian, Gentiana andrewsii 

B i g  bluestem (Andro o on gerardi) 

An abbreviated l i s t  includes the fol lowing species: 

Swamp Milkweed, Asclepias incarnata 

New England Aster, Aster novae- 
v i  rg i n i anum 

a n g l  iae 
-- 

dasycarpum Saw-toothed Sunflower, Helianthus 

All of the associated species, however, occur i n  other community types and 
cannot be used as s t r i c t  indicators of wet prairies. The dominant grasses 
a l l  have the ability, th rough  vegetative reproduction, t o  form dense 
stands i n  w h i c h  associated species are limited. 
type no longer occur i n  the state. 

Sizeable stands of this 

Slough grass-bluejoint wet prairies i n  Ohio are similar t o  and grade o r  
formerly graded i n t o  mesic prairies, savannas , sedge-grass meadows , and 
fens. Mesic prairies usually are dominated by b i g  bluestem and Indian 
grass (Sor has trum nu tans), w i t h  s lough grass , bl  ue j o i  n t  and reed grass 

mosaics on individual sites h a v i n g  various moisture levels. The transi- 
t ional areas may be termed wet-mesic prairies (as d i d  Curtis (1959) i n  
Wisconsin) b u t  these are n o t  separated here i n  a formal category because 
of their now limited extent and lack of definitional clarity in the 
state. Certain wet prairies also formerly graded into savannas h a v i n g  
wet prairie understories. Today bo th  wet prairies and savannas w i t h  
i n t a c t  understories are rare enough in Ohio  t h a t  their occurrence together 
i s  improbable. 

having  + itt e importance. Wet and mesic prairies occur i n  intergrading 

Slough grass-bluejoint prairies also cannot be clearly distinguished from 
sedge-grass meadows, and the distinctions are further obscured by the 
disturbed and isolated natures of bo th  comnunities. 
in fact, are probably remnants of grazed wet prairies. 
taining significant quant i  ties of slough grass, big bluestem and/or 
characteristic prairie forbs are considered prairies. 
with few additional prairie indicators usual 111 are considered sedge-grass 
meadows, and reed grass stands with few prairie indicators are considered 
emergent marshes. 

Many wet and mesic prairie species in Ohio  also occur in open fens. Such 
fens have been designated as ''prairie fens," i n  contrast  t o  bog fens wh$chn~-3 ? *,J i-" 

Some sedge meadows, 
Communities con- 

Bluejoint stands 
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a re  characterized by a more boreal composition. Fens are  different ia ted 
from wet p ra i r i e s  by the presence of fen indicators,  such as shrubby 
cinquefoil (Poten t i l l a  f ru t icosa) ,  and by the i r  occurrence over marl a t  
a r tes ian  springs. 

Slough grass-bluejoint pra i r ies  i n  O h i o  probably varied i n  composition 
and aspect more because of d i f fe ren t  local physiographic conditions than 
because of geographical positions. 
to  ident i fy  s lough grass and bluejoint ,  though a number appear to single 
out reed grass,  possibly because of i t s  re la t ive  conspicuousness. 
grass evidently was t ru ly  common, however, i n  ce r ta in  areas ,  including 
Castalia Pra i r ie  (Resthaven Wildlife Area) i n  Erie County and Big Spring 
P ra i r i e  i n  Wyandot County (Bonser 1903), Killdeer Plains i n  Wyandot 
County and Scioto Marsh i n  Hardin County (Dobbins 1937) and Madison 
County (Sears 1926) .  
p r a i r i e s ,  sedge-grass meadows and marshes were commonly bordered by swamp 
on floodplain fores t s .  Some undoubtedly supported t rees  i n  the form of 
savannas d u r i n g  a t  l e a s t  par t  of t he i r  occupancy. 
consisted o f  bur  oaks, white oaks, and others more tolerant  of environ- 
mental extremes. 

Few ear ly  accounts a re  specif ic  enough 

Reed 

The wet pra i r ies  which d i d  not grade into mesic 

The t rees  probably 

Few opportunities remain to  study succession, primary or secondary, on 
the slough grass-bluejoint wet p ra i r i e  remnants remaining i n  Ohio. 
workers (e.g.  Dobbins 1937) indicated the occurrence of a c lass ical  
successional pat tern,  wet pra i r ies  succeeding t o  mesic pra i r ies  and mesic 
p ra i r i e s  t o  swamp fores t s .  Such may have been the pattern on s i t e s  where 
so i l  moisture was a major controll ing fac tor ,  t rees  being poorly suited 
t o  the radical change from innundated s o i l s  i n  winter to  droughty so i l s  
i n  summer. Where t rees  could survive the moisture regime, however, swamp 
fo res t s  probably d i r ec t ly  succeeded wet prair ies  unless controlled a t  
frequent enough intervals  by f i r e .  

Some 

Secondary stands of slough grass,  bluejoint and reed grass developed i n  
various sui table  habi ta ts ,  aided by the vegetative reproduction capacit ies 
of these species. 
central  Ohio where swamp fores t s  near primary pra i r ies  had been cut.  
Compared to  primary pra i r ies ,  such stands probably had simpler composi- 
t ions consisting of mixtures between the original f l o ra s  of the s i t e s  
and the invading p ra i r i e  f loras .  

Dobbins (1937), fo r  instance, noted stands i n  west- 

Ecological data on slough grass-bluejoint prair ies  i n  Ohio a re  limited t o  
species l i s t s  of small remnants. Some of these l i s t s  lump wet and mesic 
p ra i r i e s .  Cusick and Troutman (1978) conducted a comprehensive survey of 
Ohio p ra i r i e s ,  some of which a re  wet prair ies .  Hurst (1971) studied the 
phytogeography of the pra i r ie  element, i n c l u d i n g  wet p ra i r i e  and other 
species, a t  Resthaven Wildlife Area, Erie County. Most t rue wet pra i r ies  
i n  Ohio were destroyed before enough capable students were available to  
study them. 

DISTRIBUTION: Slough grass-bluejoint prair ies  similar t o  those i n  Ohio  occur 

In Ohio they 
or  occurred throughout the glaciated portions of the Prai.rie Peninsula a s  
mapped by Transeau (1935) west t o  the Missouri River region. 
were limited t o  the Ti l lp la ins  and Lake Plains of the western and north- 
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central portions of the s t a t e .  Gordon (1966) mapped general p ra i r ie  
areas i n  O h i o ,  some of which included wet pra i r ies .  
a l l y  prominent a t  s i t e s  of former post-glacial lakes, b u t  a lso occurred 
on level ,  poorly drained u p l a n d s  and bottomlands. The water a t  some 
s i t e s  was augmented by springs. 
heavy so i l s  which were flooded i n  winter and spring, b u t  which could 
become qui te  dry by l a t e  sumer.  
as spawning grounds for cer ta in  f ish,  and by f a l l  they were usually dry  
enough t o  burn. Curtis  (1959) explained t h a t  wet pra i r ies  i n  Wisconsin 
lowlands receive cold a i r  drainage a t  n i g h t ,  the humidity of which, 
combined w i t h  t h a t  from the s o i l s ,  approximates "tropical conditions" i n  
the day. The cold a i r  drainage also b r ings  ear ly  f r o s t s  b u t  does n o t  
appear to h u r t  the l a t e  developing, f ros t - r e s i s t an t  pra i r ie  species. 

Examples of patches of wet pra i r ies  i n  Ohio today e x i s t  a t  Resthaven 
Wildlife Area, Erie County, and Killdeer Plains Wildlife Area, Wyandot 
County. 

They were especi- 

Wet pra i r ies  typical ly  occurred over 

I n  spring they were wet enough t o  serve 

STATUS: Early his tor ians  and sc i en t i s t s  indicate tha t  sizeable wet pra i r ie  
s tands  previously existed i n  d i f fe ren t  areas of western and north-central 
Ohio. The same observers noted tha t  most of these t r a c t s  were destroyed 
before the twentieth century. Most f e l l  t o  drainage, farming and grazing. 
The wet pra i r ie  s o i l s ,  once spurned because of t he i r  drainage problems, 
became h i g h l y  sought for the i r  natural f e r t i l i t y .  Many were converted to 
farms reserved for  special ty  crops. Wet pra i r ies  which were not  elimi- 
nated by use were indirect ly  degraded by drainage of adjacent lands. Too, 
the lush pra i r ie  fol iage provided ideal pasturage. 
reported tha t  wet pra i r ies  i n  Wisconsin were so sensi t ive t o  g r a z i n g  t h a t  
under i t s  influence, exotic grasses replaced the original f lo ra  i n  only 
two to three years. Gordon (1969) reported tha t  grazed Ohio pra i r ies  
developed into sedge meadows. Wet prair ies  i n  Ohio have been select ively 
eliminated. Today, no sizeable,  in tac t  stands remain i n  the s t a t e .  

Curtis (1959) 

MANAGEMENT: A sizeable l i t e r a t u r e  has developed on the management of 
p ra i r ies  throughout the p ra i r i e  s t a t e s .  This l i t e r a t u r e  should be con- 
sulted for  specif ic  management techniques. Fire is  now regarded as a 
major tool necessary for retarding succession by woody species and, a t  
l e a s t  i n  some community types, maintaining species richness. The main 
management challenge for primary or secondary wet pra i r ies  i n  O h i o  probably i s  
providing and maintaining appropriate so i l  moistures. 
tables  caused by universal drainage e f fo r t s  may r e s t r i c t  successful 
manangementattempts t o  special ,  l ess  typical s i t e s .  

A1 1 primary or secondary slough grass-bluejoint 
p ra i r i e  i n  Ohio la rge  enough t o  be called stands should be inventoried. 

Lowered water 

INVENTORY GUIDELINES: 
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DESCRIPTION: Big bluestem (Andropoqon M), I d i  an rass (Sorqhastrum 
nu tans) and/or other charac te r i s t ic  herbaceous species comprise over 
half the cover of an open comunity. Indian grass (Sorghastrum nutans) 
i s  a codominant i n  some areas. Big bluestem pra i r ies  and slough grass- 
bluejoint pra i r ies  a re  both  sometimes called ta l lgrass  prairies. 
bluestem pra i r ies  a re  a lso commonly called "mesic prair ies"  and, as 
used here, they include the more mesic examples of w h a t  could be called 
"wet-mesic" or "dry-mesic prair ies ."  
used here for consistency of nomenclatural form i n  the c lass i f ica t ion  
system. 
because of the scarci ty  of i n t ac t  stands i n  Ohio allowing accurate 
delimitation t o  t h i s  level.  
bluestem pra i r ies  include: 

Big  

The term " b i g  bluestem prair ie"  is  

Wet-mesic and dry-mesic pra i r ies  a re  not formally recognized 

Characterist ic associated species of big 

L i t t l e  Bluestem, Andropogbn scoparius 
Switchgrass, Panicum virgatum 
Tick-trefoi l ,  Desmodium canadense 
Sull ivant I s Mi 1 kweed, Ascl epias 

sul1 i v a n t i  i 

Giant Sunflower, Helianthus 

Saw-toothed Sunf 1 ower , - H .  
g i  gan teus 

gros seserra t u  s 
Pra i ri e Conef 1 ower , Ra t i  b ida  

~~ ~ 

pi nna t a  
Black-eyed Susan, Rudbeckia h i r t a  
Pra i r ie  Dock. S i l D h i u m  

terebinthinaceum 
a n g l  iae  

Many other herbaceous species may be present, a t  l e a s t  local ly .  
bluestem is  the comon dominant, b u t  other species may dominate on spe- 
c i f i c  s i t e s .  Members of the grass and sunflower families a re  especially 
important. 
widespread weeds, including evening-primrose (Oenothera biennis) , 
Indian hemp (Apocynum cannabinum), comon m i l k m l e  i a s  syr iaca) ,  
ragweeds (Ambrosia spp.) , horseweed (Conyta canadensi T-e- s and other species 
1 i sted by Gordon (1969). 

Weaver and Fitzpatrick (1934) a t t r i b u t e  the dominance of b i g  bluestem to  
i t s  rapid development, dense sod-forming habit ,  great s ta ture ,  and the 
shade tolerance of i t s  seedlings. I t s  dominance along cer ta in  railroad 
tracks and other areas has possibly also been augmented by select ive 
herbicides. 
grasses which develop l a t e  i n  the growing season. Many small ephemeral 
herbs i n  mesic pra i r ies  flower and f r u i t  ear ly ,  before the dense shade 
of the t a l l  grasses develops. The t a l l  grasses and t a l l e r  forbs remaining 
in to  the autumn are typical ly  f r o s t  r e s i s t en t  (Curtis 1959). 

Various additional factors  a f f ec t  the compositional patterns i n  b i g  blue- 
stem pra i r ies .  
vegetative reproduction by rhizomes and those w i t h  known or suspected 
al le lopathic  chemicals displayed the most aggregation or  clumping. 
Weaver (1954) emphasized the in te r re la t ions  of roots and rhizomes, n o t i n g  
t h a t  these organs i n  successfully associating species usually develop on 
d i f f e ren t  1 ayers. 

Big  

Many species previously charac te r i s t ic  of pra i r ies  a re  now 

Big bluestem and Indian grass a re  both southern, warm-season 

Curtis (1959), f o r  example, found tha t  species w i t h  act ive 

Big bluestem mesic p ra i r i e s  i n  O h i o  a r e  most similar t o  and grade or 
formerly graded in to  wet p ra i r i e s ,  dry pra i r ies ,  oak savannas, and open Oc"QQ7'7 
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fens. 
Wet prairies, in contrast t o  mesic prairies, usually include slough 
grass (Sparti na pecti na ta )  and/or bluejoint (Cal amaqrosti s canadensi s )  
among their dominants. Big bluestem may or may not be present. Dry 
prairies usually include l i t t l e  bluestem and, sometimes, side-oats 
grama (Bouteloua curtipendula) as dominants, though big bluestem and 
Indian grass are also comonly present. The latter t a l l  grasses form 
dense sods on mesic prairies b u t  are more restricted t o  bunch forms on 
dry prairies. Guidelines by w h i c h  t o  separate b i g  bluestem prairies and 
savannas in Ohio today are  mostly academic. Most prairie remnants are 
now too small t o  support tree growths identifiable as savannas, and most 
mesic savannas have understories of bluegrass resulting from g r a z i n g .  
Some fens have been characterized as "prairie fens" because of the large 
number of prairie species they contain. They differ from prairies by 
their inclusion of many typical fen species, such as shrubby cinquefoil 
(Potentilla fruticosa), and by their occurrence over marl near artesian 
springs. 

Distinctions between these comunity types are largely arbitrary. 

B i g  bluestem prairies in different regions of Ohio generally are relatively 
similar i n  composition. This results in part from the commonly strong 
influence of the dominant  species. The prairies i n  the T i l l  Plains are 
fairly homogeneous. 
ern Ohio display some f lor is t ic  differences, as do those i n  the unglaciated 
Bluegrass Region in southwestern Ohio. 
Bluegrass Region are dry, Braun (1928b) described b i g  bluestem-prairie 
dock mesic prairies occurring on and restricted t o  sites over Monroe Dolo- 
mite. She indicated t h a t  a l t h o u g h  the primary nature of those prairies is  
questionable, they were probably a t  least enlargements of smaller natural 
patches. Braun (1928a) believed these prairies i n  unglac ia ted  Ohio o r i g i -  
nated before Wisconsin glaciation. 
disagreed. 

Many prairie-like patches i n  Ohio are undoubtedly secondary i n  origin, 
t h o u g h  proof of this on any given s i te  i s  hard t o  obtain. Some evidence 
may be gleaned from original land surveys and early historical accounts. 
This evidence can be confused, however, where essentially secondary 
prairies occur on former primary prairie sites. 
species, those which do n o t  frequently spread from or ig ina l  prairie si tes,  
provides additional evidence, though some argument exists as to  which 
species these are. Gordon (1969, p. 58-59) gives one l i s t  of conservative 
species, and Curtis (1959, p. 293-294) gives another. Other prairie species 
are weedy. Sears (1926), for example, cited another's early observation 
t h a t  Rudbeckia sp. appeared where hogs rooted i n  prairie, Dobbins (1937) 
noted the spread of saw-toothed sunflower onto abandoned farmland, and 
Weaver (1954) noted the  propensity of Indian  grass t o  invade disturbed 
areas. Curtis (1959) listed a few species "whose present range bore 
l i t t l e  relation t o  the original prairies" of Wisconsin, including b i g  blue- 
stem and switchgrass. 

Former big bluestem prairies in Ohio w h i c h  d i d  no t  grade i n t o  other prairie 
types or  savannas usually were bordered fairly abruptly by forests. 
zones between the forests and prairies were frequently mentioned by early 
historians, though  details are few and in t ac t  patterns are missing today. 

Those on sandy soils i n  the Lake Plains of northwest- 

Although most prairies i n  the 

Others (e.g. Transeau 1935) have 

Presence of "conservative" 

Shrub  
. 



75 7 4 7 0  
31.120 

Named shrubs often include hazelnut (Corylus americana) , wild plum 
(Prunus americana) and rose (doubtlessly including pra i r ie  rose, Rosa 
setiqera).orests were of d i f fe ren t  types, depending on s o i l  
moisture levels and other factors .  O h i o  p ra i r ies  qenerallv occurred i n  
regions of oak-hickory fo re s t s ,  the oak species varying p& s i t e .  

The successional relationships between fores t s  and prair ies  i n  and 
beyond Ohio have been the subject of a c lass ic  debate. Many theories have 
been proposed as t o  why what occurs where. 
believe tha t  climate, substrate conditions, and f i r e  have a l l  had s ign i f i -  
cant roles i n  a t  l ea s t  cer ta in  times and places. In  the Ohio portion of 
the Prair ie  Peninsula, i t  appears probably t h a t  a l l  three factors  played 
major roles i n  the origin of b i g  bluestem p ra i r i e s ,  while substrate ,  
f i r e  and ,  t o  a l esser  extent,  grazing animals have been the major fac tors  
i n  the i r  maintenance t o  recent times. Prair ies  i n  general may be viewed 
as special groups of f i r e  and drought-selected species. No in-depth 
his tor ical  observations e x i s t  concerning successional re la t ions i n  Ohio 
pra i r ies ,  and the physical natures of many existing prair ies  a re  too 
a1 tered to a1 low very legitimate contemporary s tudies  of supposed prehis- 
tor ical  conditions. Whatever past conditions exis ted,  most remnants 
today appear plagued by fo re s t  succession resul t ing from f i r e  control 
and lowered water tables.  

Most current au thor i t ies  - 

Ecological data on O h i o  b i g  bluestem pra i r ies  consis t  mostly of f l o r i s t i c  
l i s t s ,  plus origin and maintenance theory (e.g. Sears 1926, Transeau 1935). 
Braun (1928b) provided quantitative d a t a  fo r  the Bluegrass Section 
pra i r ies ,  and Braun (1928a) pr*ovided theory as  t o  the i r  origin.  
(1971) studied the phytogeography of selected Ohio pra i r ie  species, 
interest ingly f i n d i n g  tha t  only 13.3% had dis t r ibut ions nearly coinciding 
w i t h  the eastern extent of the Prair ie  Peninsula. 
(1978) conducted a comprehensive survey of prairie remnants. 
Jones (1944) , Gordon (1969) , and Troutman (1979) provided descriptive 
overviews of Ohio pra i r ies .  

o u t  the Pra i r ie  Peninsula (Transeau 1935) and westward t o  the Mississippi 
and Missouri River region. In Ohio they a re  res t r ic ted  primarily t o  the 
T i l l  Plains i n  the western counties and the Lake Plains in the northwest. 
A few occur i n  the unglaciated Bluegrass Region i n  Adam County, and a 
few remnants approach mesic pra i r ie  conditions i n  the Glaciated Plateau 
i n  northeastern Ohio. Gordon (1966) mapped the pre-European settlement 
Ohio  p ra i r ies ,  many of which were mesic i n  character. 
tha t  O h i o  p ra i r ies  occurred i n  f i ve  major regions: ( 1 )  the sandy region of 
F u l t o n ,  Lucas, and Wood counties (including the Oak Openings), ( 2 )  the 
thin-soiled limestone region of Sandusky, Erie,  Seneca, and Huron counties, 
( 3 )  the sandy oak openings region of Wayne and Stark counties, (4 )  the 
Wyandot and Sandusky Plains of Wyandot, Marion, and Crawford counties, 
and (5) the Darby Plains of Union, Madison and adjacent counties (including 
.the Pickaway Plains).  

Hurst 

Cusick and Troutman 
Sears (1926) , 

Stuckey and Reese (1981) included various works. 

DISTRIBUTION: Mesic p ra i r i e  remnants dominated by b i g  bluestem occur t h r o u g h -  

. 

Sears (1926) reported 

Big bluestem prairies generally occurred on f l a t  to  rol l ing divides,  head- 
waters, and terraces  i n  the T i l l  Plains, and on the more mesic sand 
deposits i n  the Lake Plains. They occurred bo th  on and between end 
moraines where moisture conditions permitted. Sears (1926) postulated a - I . .. .. 



76 

31.120 

close relation between the distribution of Ohio prairies and preglacial 
topography. 
extent. Mesic prairies produced and occurred over rich black soil ,  
generally moist b u t  prone t o  droughtiness in late summer. 

Such a correlation, however, appears true only t o  a limited 

Claridon Prairie, Marion County, i s  a good example of a big bluestem 
prairie remnant w i t h  gradations i n t o  b o t h  wet and prairie aspects. 
Bigelow Cemetery S t a t e  Nature Preserve, Madison County, i s  a micro-example 
of mesic prairie preserved only because of a sacred limited use. 

STATUS: Sears (1926) estimated there were approximately 1,500 square miles, 
or nearly 4 percent of O h i o ,  of treeless areas i n  the state a t  the begin- 
r i ing  of European settlement. Troutman (1979) reported t h a t  about 1,000 
square miles of these were i n  prairie. Gordon (1969) estimated t h a t  A t  
least 300 prairie areas existed then in Ohio, ranging i n  size u p  t o  
several townships. Many of these included b i g  bluestem prairie stands. 
Nearly all  of these prairies have been destroyed. 

Most b i g  bluestem prairies were eliminated i n  the nineteenth century by 
combinations of p lowing  and grazing.  Weaver (1954) found b i g  bluestem 
t o  have the highest grazing preference of al l  prairie grasses, Indian  
grass t o  also rate h i g h l y ,  and t h a t  both species decreased when grazed. 
Many people have observed the increase of Kentucky bluegrass (m 
ratensis) i n  grazed or otherwise disturbed prairie. Weaver explained 

becomes more competitive when these factors are reduced. 
explained t h a t  bluegrass and other species have low-growing rhizome tips 
compared t o  the easily grazed upright tips of the native grasses. 
found t h a t  grazing on Wisconsin prairies resulted i n  complete replacement 
by bluegrass and other exotics in less than ten years. 

+ t h a t  b uegrass is eliminated by shade and f i re  on natural prairies, b u t  
Curtis (1959) 

He 

B i g  bluestem prairies i n  Ohio today consist only of t iny  fragments i n  
railroad and ut i l i ty  rights-of-way, roadside ditches, small forgotten 
cemeteries, and other small tracts set aside only because they were less 
useable t h a n  others. Most of these remnants are disturbed and some are 
secondary. Because of their small sizes, many are probably depauperate i n  
original f lor is t ic  compositions due t o  random species elimination. Most of 
the original physical relationships between mesic prairies and other n a t -  
ural, adjacent conanunities have also been lost. The surviving remnants, 
because of their small sizes and,  frequently, proximities t o  intensive 
human activities, are under constant threat of further a1 teration and 
elimination. 

MANAGEMENT: Many papers have recently appeared concerning the management of 
These works should be consulted for  specific recomnendations prairies. 

concerning the management of big bluestem prairies. 
has developed t h a t  periodic b u r n i n g  i s  required t o  suppress succession 
by woody species, a t  least i n  the eastern reaches of the Prairie Peninsula. 
Mowing and c u t t i n g  also suppress woody species, much as natural grazing 
did, b u t  they may lack other "normal" o r  beneficial effects of f i re .  
These effects include the maintenance of species richness by reduction of 
accumulated cover, and the maintenance of growth vigor  which results from 
mineral release and warmer soil surfaces. Fire could also affect accumu- 

A general consensus 
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lated allelopathic chemicals. 
data)  and care should be taken on the frequency and t i m i n g  of burning or other 
man i pu 1 a t i  on. 

Experimentation (including good quantitative 

Some midwestern si tes w i t h  l o n g  grazing his tor ies  have been found t o  
support  suppressed pra i r ie  vegetation which will develop when grazing i s  
s topped.  Release experiments should be conducted on any si tes suspected 
of possibly s u p p o r t i n g  such vegetation. 

Much interest has recently developed concerning the creation of a r t i f i -  
c i a l  prair ies .  Moeller (1973), for instance, described the methods used 
in the development of a mesic pra i r ie  a t  Aullwood Audubon Center i n  
Montgomery County. 
natural prair ies  should involve usage of only local genotypes, t h u s  pre- 
serving the genetic i n t eg r i t i e s  of existing or local populations. 

Creation of such pra i r ies  or  refurbishment of degraded 

INVENTORY GUIDELINES: All primary or secondary groups of b i g  bluestem p ra i r i e  
species large enough t o  be considered stands should be inventoried. No 
firm guidelines defining th i s  l imi t  can be set. Scattered plants a long  
a weedy roadside normally would n o t  be included, while a fractional acre 
of re la t ively undisturbed pra i r ie  generally would be included. 
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Little Bluestem Prairie 

DESCRIPTION: Little bluestem (Andropogon 
associated herbaceous species comprise 
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sco arius) and/or characteristic + over ha f the cover of an open com- 

0 

munity. Infrequently l i t t l e  bluestem i s  absent. Side-oats grama 
(Bouteloua curtipendula) i s  a codominant in some areas, and infrequently 
occurs w i t h o u t  l i t t l e  bluestem. The  tal l  qrasses b i q  bluestem (AndroDoaon 
gerardi) and I n d i a n  grass (Sorghastrum n u t a k )  are cokonly  present b u t  
generally comprise less t h a n  h a l f  the cover. Here, they usually occur i n  
relatively scattered bunches (as versus sods) between which t h e  lower 
grasses and forbes dominate. 
and ,  as used here, includes the drier examples of w h a t  could be called 
"dry-mesic prairie." Characteristic forbs are numerous and quite different 
per region, substrate characteristics, and s i te  disturbance history. 
Species generally common throughout the state include: 

The community i s  comonly called "dry prairie" 

Nodding Wild O n i o n ,  A l l i u m  cernuum 
Bastard- toadf 1 a x ,  Comandra m t a  

Hoary Puccoon, Lithospermum 

Aster, Aster ericoides 
Aster, m v i s  
Tall Coreo= Coreopsis tripteris 
Blazing-star, Liatris scariosa 
Prairie Dock, m m  

Gray Goldenrod, Sol ida o nemoral i s  
A d a  

canescens 

corol 1 a t a  

americanus Whorled Rosinweed, S. trifol iatum 
New Jersey Tea, Ceanothus terebinthi naceum 

Butterfly-weed Ascle ias tuberosa 
Whorled M i l k w e ~ d ~ i ~  - S t i f f  Goldenrod, - 

Many other species occur on specific sites, and various combinations of 
grasses and forbs may dominate. Species of the grass and sunflower fami- 
lies are particularly important. The dominant grasses are a l l  considered 
warm season grasses w h i c h  do not  a t t a i n  full development u n t i l  late summer 
and f a l l .  The taller forbs are a l so  late bloomers. Mosses and lichens 
(Cladonia  spp.) are important constituents i n  some prairies, and the a l g a  
Nostoc sp. i s  an interesting component of the Bluegrass Region prairies. 

Little bluestem prairies i n  O h i o  are most similar t o  b i g  bluestem prairies, 
oak savannas, post oak openings and sand barrens. Many species w h i c h  occur 
i n  l i t t l e  bluestem prairies also occur in b i g  bluestem prairies, and vice 
versa. The main difference l ies  in the relative quantities of each species 
i n  each prairie type. 
dominated by dense, ta l l  covers of b i g  bluestem and I n d i a n  grass. Except 
in small, often drier areas, l i t t l e  bluestem is  clearly subordinate t o  the 
ta l l  grasses, and  the forbs are more mesic i n  character. In l i t t l e  blue- 
stem prairies, the tall  grasses are  absent or  restricted t o  discontinuous 
patches, usually w i t h  combined covers of less t h a n  50 percent. They also 
are commonly shorter i n  height t h a n  they are on more mesic sites. Little 
bluestem usually i s  a major dominant, and the forbs are more characteristic 
of dry soils. 
anb b i g  bluestem prairies i s  arbitrary. 

Classic b i g  bluestem prairies are most often 

Classification of transitional comnunities between l i t t l e  

Little bluestem prairie vegetation occurring as 
overstories of oaks represent dry oak savannas. 
within oak forests are considered prairies, not 
frequent in the prairie areas of the state, oak 

understory beneath open 

savannas. Though once 
savannas, due t o  disturb- 

Discreet prairie openings 

(-j@QQG3 



80 

31.130 

ance and succession, are now rare. 
from dry savannas previously would once have entailed art if icial  guide- 
lines, b u t  t h a t  problem i s  largely academic today. 

Post oak openings i n  Ohio are confined t o  the Bluegrass Region (Adams 
County) where they are not  always clearly separable from l i t t l e  bluestem 
prairies. - ana) ,  and the distinction i s  further confused by the presence of hybrid 
secondary cmuni t ies .  Generally, the prairies include one or more of the 
prairie grasses as dominants, they occur over various substrates, and 
their vegetation cover i s  nearly complete. The post oak openings are 
dominated by a diverse array of characteristic species, the prairie grasses 
being absent or low i n  abundance (usually less t h a n  50 percent of the 
cover). 
Shale,  and vegetation cover i s  generally sparse over the barren, eroded 
substrate surface. 

Separation of l i t t l e  bluestem prairies 

B o t h  cornunities commonly contain red cedars (Juniperus v i r g i n i -  

The openings are apparently restricted t o  sites over Crab Orchard 

Lit t le bluestem prairies are  also similar t o  and grade i n t o  sand barrens 
i n  northwestern Ohio. 
rence of mongrel secondary communi t ies.  
and sand barrens i n  t h a t  region occur over dry sand deposits, and many sand 
barren stands probably have resulted from disturbance of prairies. Gener- 
a l l y ,  the prairie dominants include a t  least one prairie grass, whereas 
sand barrens are dominated by a diverse array of characteristic herbs w i t h  
the common prairie grasses usually h a v i n g  lower importance. A general 
art if icial  guideline for l i t t l e  bluestem prairies, i n  contrast t o  sand 
barrens, i s  t h a t  the prairie grasses ( l i t t l e  bluestem, b i g  bluestem and 
Indian  grass) comprise over half  the vegetation cover, and t h a t  typical 
dry prairie species, a s  versus species generally restricted t o  sand barrens, 
comprise over half the species richness. 

Here too the distinction i s  confused by the occur- 
Both 1 i t t l e  bluestem prairies 

Litt le bluestem prairies display considerable florist ic variation i n  differ- 
ent regions and si tes i n  Ohio. 
number of species which may comprise the community, the occurrence of the 
community on various substrate types, and the various types and degrees 
of disturbance which have occurred i n  different stands. I n  a d d i t i o n  t o  
characteristic prairie species, stands usually include additional xeric 
species more general i n  h a b i t a t  b u t  comnon t o  the region i n  which the 
stands occur. Slightly different species groups occur over the different 
Ohio substrates, including both  alkaline and acidic  types i n  glaciated and 
unglaciated regions. The cornunities on the various substrates appear t o  
represent different subtypes which  warrant further quantitative study and 
comparison. Major differences, however, should not  be assumed. Curtis 
(1959 p. 272) ,  for example, found t h a t  dry "sand prairies" i n  Wisconsin 
do no t  differ significantly in composition from dry prairies on heavier 
soils. 

This results primarily from the large 

One of the most intensive studies of a substrate-related prairie i s  t h a t  by 
Braun (1928b) on the dry prairies of the unglaciated Bluegrass Region in 
Adams County. Here the prairies are restricted t o  droughty slopes and 
promontories of Peebles (Cedarville) Dolomite. 
oats grama are c m o n  dominants, and Indian grass and b i g  bluestem are 

Little bluestem and side- 
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usually present. These prairies d i f f e r  from the rest of those i n  the state 
by their inclusion of southern and southwestern xerophytes, inc lud ing  
limestone adder's-tongue (Ophioqlossum en elmannii), American aloe (Aqave 
virginica), and milk-pea (Galact ia  volubilis + The aloe i s  locally common 
enough t h a t  Braun referred t o  one comnunity as the Andropogon-Bouteloua- 
Agave association. The presence of these southern species and other 
factors led Braun (1928a) t o  believe these prairies are pre-I11 inoi a n  
glaciation i n  age. ( I n  a 1955 work she referred t o  them as "pre-Wisconsin 
or even earlier.") T h i s  theory has been challenged by other workers (e.g. 
Transeau 1935) who generally believe these prairies developed during a 
post-Wisconsin xerothermic period, as d i d  those i n  glaciated areas. 

Other substrate-related prairie-1 ike communi t ies w h i c h  may be considered 
as broadly defined l i t t l e  bluestem prairies are open slump comnunities 
w i t h  prairie species. The prairie aspects of these stands are maintained 
by the frequent slumping of their unstable steep soils, usually caused by 
erosion of nearby streams. Little bluestem and other prairie species often 
dominate these si tes,  a1 though various other non-prairie, open species are  
connnonly present and are dominants in certain areas or subareas. 
communities have general appearances of dry prairies, b u t  their soils range 
from dry t o  wet, dependent on amounts of seepage. This extreme moisture 
v a r i a t i o n  often occurs i n  a mosaic over a given site. 
f lor is t ic  characteristics of the slump communities are different enough 
from more typical dry prairies t h a t  assignment t o  a separate classification, 
a l b e i t  a heterogeneous and uncommon one, m i g h t  be more appropriate. 

The 

. 

The h a b i t a t  and 

In a d d i t i o n  t o  the natural  f lorist ic variations between O h i o  l i t t l e  bluestem 
prairies, other differences have been imposed by human disturbance. No 
stands have escaped this impact, w i t h  beneficial disturbances promoting 
maintenance of the original compositions, and detrimental disturbances 
resulting i n  the partial or complete vegetation replacements, often by 
more weedy native and exotic species. 
a r t i f ic ia l ,  secondary prairies or prairie-like comnunities. This has often 
occurred where combinations of more "weedy" prairie and non-prairie species 
have successfully invaded soils too eroded for  quick establishment of trees. 
Some prairie species have even invaded quarries. 
(1944) described secondary successions i n v o l v i n g  prairie species i n  the 
Unglaciated Plateau. 
spicata) are prominent constituents. 
n u t  rush (Scleria triqlomerata) community which  she considered as possibly 
primary b u t  non-prairie in to t a l  composition. Cusick (1981) believed . 

t h a t  few prairies existed i n  the Bluegrass Region before European settle- 
ment, t h a t  most which exist there now are secondary i n  origin. 

Some prairie species spread t o  non-prairie sites more comnonly t h a n  other 
prairie species. 
tion in Wisconsin shows l i t t l e  relation t o  former prairies, whereas side- 
oats grama, prairie dock and other species appear confined t o  them. 
Moreover, lSttle bluestem, b i g  bluestem and Indian grass all  have general 
distributions t h r o u g h o u t  Ohio and the eastern Un'ted States, often occur- 
.ring in non-prairie si tes.  
land uses remain, primary prairies frequently are indistinguishable from 
secondary prairies. Species composition alone will no t  provide the answer, 
as  many believed primary stands are very weedy, and some believed 

Disturbance has also created 

Braun (1928b) and Jones 

Little bluestem and poverty o a t  grass (Danthonia  
Braun also described a 1 i t t l e  bluestem- 

Curtis (1959), for example, found b i g  bluestem distribu- 

Hence, except where histories or signs of past 
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secondary stands have few weeds and appear qui te  natural .  

Most l i t t l e  bluestem pra i r ies  i n  Ohio previously graded in to  b i g  bluestem 
pra i r ies  or oak savannas, or  were bordered by oak-dominated woodlands. 
Shrubs were comnoniy present i n  patches or on borders. "Thorn" (probably 
Cratae us spp.) ,  grape (Vitis s p p . ) ,  hazelnut (Cor lus americana), rose & Rosa Carolina ana. se t igera)  and w i  + d p um (probably P r u n u s  
americana)=re-ed as-common i n  the Sandusky Plains ( S e a r s m j .  
Most such borders have been eliminated. 
- i u m  s p p . )  and huckleberry (Gaylussacia baccata) are  more common on the 
borders of p ra i r i e s  over sandy soi 1 s. 
caroliniana) was, and i s ,  a comnon border shrub  i n  the Bluegrass Region 
pra i r ies .  The woodlands sur rounding  the dry pra i r ies  were generally dry 
oak-hickory types. Dominants included black oak (Quercus velut ina) ,  white 
oak (4. a lba ) ,  shagbark hickory (Carya ovata),  and other species. 
Bluegrass Region red cedar (Juniperus m n i a n a )  is  an additional border 
dominant and arbor v i tae  (Thu'a occidenta 75- is  was an interest ing former, 
local component (Braun 192& 

Blueberries or deerberry (Vaccin- 

Carol i n a  buckthorn (Rhamnus 

In the 

Most l i t t l e  bluestem prairies i n  Ohio a re  believed to have originated as  a 
result of various Combinations of past  climatic conditions, substrate  
conditions and/or f i r e .  
fac tors  t ha t  have maintained these comnunities to the present. The degree 
of importance of each factor  has been d i f f e ren t  per s i t e .  
on extremely exposed and droughty substrates have been maintained by this 
fac tor  alone. 
increasingly control led by human intervention since European sett lement,  
many of these have succeeded t o  oak fores t s .  

Ecological data on l i t t l e  bluestem pra i r ies  i n  O h i o  consist  mostly of species 
l i s t s .  
theoret ical  speculation on the origin of these pra i r ies .  Quant i ta t ive data 
a re  largely limited t o  the works of Braun (1928b) on the Bluegrass Region 
p ra i r i e s ,  Irwin (1929) on Cedar Cliffs Pra i r ie  Opening i n  Clermont County, 
and Wistendahl (1975) on Buffalo Beats i n  Athens County. Recent work has 
a l so  been conducted on Lynx Pra i r ie ,  Adams County. Hurst (1971) studied 
the phytogeography of various pra i r ie  species, some of which occur i n  dry 
pra i r ies .  Cusick and Troutman (1978) conducted a comprehensive survey of 
Ohio p ra i r i e s .  Stuckey and Reese (1981) included various pra i r ie  works. 

Substrate conditions and f i r e  a re  the major 

Some comnunities 

Others have depended more on f i r e ,  and as f i r e  has been 

Sears (1926), Braun (1928b), Transeau (1935) and others offered 

DISTRIBUTION: Little bluestem pra i r i e  o r  prairie-1 i ke remnants w i t h  dominants 
s imi la r  t o  those i n  Ohio occur throughout the Pra i r ie  Peninsula ( a s  mapped 
by Transeau (1935)), westward in to  eastern portions of mixed p ra i r i e ,  and 
a t  isolated s i t e s  i n  various locations eas t  of Ohio. In Ohio they occur 
or  occurred on calcareous bedrock outcrops, and on post-glacial beach 
ridges and other sand deposits i n  the Lake Plains of northwestern and 
north-central Ohio; on calcareous bedrock outcrops and on Wisconsin moraine 
and outwash deposits i n  the T i l l  Plains of western Ohio; on calcareous bed- 
rock i n  the unglaciated Bluegrass Region i n  southwestern Ohio; one example 
i n  I l l ino ian  t i l l  i n  southwestern Ohio; a few prair ie- l ike examples on 
various g lac ia l  deposits i n  the Glaciated Plateau of northeastern Ohio; 
and several p ra i r i e  t o  prairie-1 ike remnants i n  the Unglaciated Plateau 
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of southeastern O h i o .  
prairies i n  Ohio, some of kihich were dry prairies. 
a t  scattered locations throughout  the state. 
prairies occur on substrates subject t o  d r o u g h t ,  w i t h  h i g h  exposure and 
wind being important dessicating factors a t  some sites. As w i t h  Wisconsin 
dry prairies (Curtis 1959),  i t  is  probable t h a t  some O h i o  stands are  partly 
supported by water from atmospheric condensation. 

Gordon (1969) mapped the pre-European settlement 
Slump prairies occur 

In a l l  cases the O h i o  

Buffalo Beats, a t iny prairie i n  the Unglaciated Plateau, shows a strong 
correlation w i t h  a restricted lens of calcareous clay i n  a region other- 
wise characterized by non-calcareous substrates (Wistendahl 1975). 
Beats i s  an example of a relatively dry prairie lacking l i t t l e  bluestem. 
Other workers have also indicated a correlation of remnants i n  the 
Unglaciated Plateau w i t h  local clay deposits. S imi la r ly ,  compass p l a n t  
( S i l p h i u m  laciniatum), though  more of a mesic prairie species, occurs i n  
i t s  eastern-most continental and only O h i o  station on calcareous si1 t y  
clay loam i n  the Unglaciated Plateau.  
Plateau, however, occur over other substrate types. 

Buffalo 

Other prairie-like remnants i n  the 

Some of the best examples of l i t t l e  bluestem prairie i n  O h i o  today exist 
a t  Lynx Prairie, Adam County. 

they consist of bits and pieces, some primary and some secondary, a l l  w i t h  
a t  least minimal disturbance. I n  the agricultural regions they are 
restricted t o  non-tillable rights-of-way and other less useable areas. 
These remnants have lost many of their previous natural relationships w i t h  
b i g  bluestem prairies, savannas, etc. I n  the non-agricul tural regions 
l i t t l e  bluestem prairies are largely restricted t o  small openings, most of 
w h i c h  are threatened by forest succession. Most of the remnants have 
decreased natural f lor is t ic  richness because of their small sizes, and 
increased a1 ien richness because of past impacts. 

STATUS: Little bluestem prairies i n  Ohio never were large i n  extent and today 

The major impacts have been plowing, grazing and forest succession. 
grazing, like t h a t  wh ich  may have occurred i n  pre-European settlement time, 
has affected the prairies b u t  not eliminated them. 
eliminated them. Weaver (1954) reported t h a t  l i t t l e  bluestem, b i g  bluestem 
and Indian grass all  decrease under graz ing  pressure, while side-oats grama 
slowly increases. Curtis (1959), reviewing da ta  on Wisconsin dry prairies, 
indicated t h a t  side-oats grama increases under l i g h t  grazing and decreases 
moderately under heavy grazing.  A1 though bluegrass (Poa pratensis) , redtop 
(A rostis alba) and other weedy native and exotic spe=s increase i n  
g h y - i r i e s ,  they are less successful there t h a n  i n  wetter prairies. 
T h i s  results from the weeds having  relatively h i g h  moisture demands compared 
t o  the native species, and the side-oats grama and certain other dry prairie 
species remaining competitive under grazing pressure (Curtis 1959). 

L i g h t  

Heavy grazing has 

Most of the l i t t l e  bluestem prairie remnants which have not been destroyed 
by man have disappeared or been reduced by forest succession. Most of this 
has occurred i n  the prairies which were partially maintained by f i re .  
Accidental and purposeful b u r n i n g  of natural habitats remained cmon 
t h r o u g h  the nineteenth and early twentieth centuries. 
control has been practiced in most areas. Most l i t t l e  bluestem prairies i n  

Since then, f i re  
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wooded regions show evidence of woody invasion,  and some remain only as 
understories beneath recently devel oped forest cover. 

While many secondary comnunities are less stable t h a n  their primary 
equivalents, secondary l i t t l e  bluestem prairies may have higher s t a b i l i -  
t ies because of the eroded substrates over which many of them occur. 
Jones (1944),  however, indicated this was not true of most secondary 
stands i n  the Unglaciated Plateau, and described a fairly rapid succes- 
sional sequence from abandoned fields t o  prairie t o  forest. Cusick (in 
press) described the rapid changes from abandoned farmland t o  prairies, 
taking only a few decades, and on t o  woodland in the Bluegrass Region 
prairies. Curtis (1959) reviewed Wisconsin studies which document succes 
sion from abandoned agricultural fields t o  dry prairie in 10 t o  20 years, 
and, i n  the absence of f i re ,  these further succeeding to  forest cover a t  
35 years. 

MANAGEMENT: Many papers have recently appeared concerning b o t h  the mainten- 
ance of prairies and the creation of man-made prairies. 
be consulted for ideas on l i t t l e  bluestem prairie management. 
w h i c h  have survived primarily because of extreme substrate conditions should 
require less manipulation as long as these conditions are maintained. 
invasion by woody species should be monitored and retarded as necessary. 
Woody invasion i s  a greater problem on the dry prairies w i t h  less extreme 
substrate conditions. Most of these stands were probably partially main- 
tained by f i re ,  and this should be continued in their management. 
Experimentation on sample plots should be conducted before using any 
proposed, questionable management techniques. All management techniques 
should be quantitatively monitored, when possible, not only for their 
effects on woody invasion b u t  also their effects on species richness, 
species vigor, erosion, and other site-specific factors. 

prairie remnants in Ohio  believed to  be possibly primary, to  be large 
enough t o  qualify as  s tands rather t h a n  just clusters of plants, and t o  
be comprised more of prairie species t h a n  of weeds. 
admittedly vague, b u t  much flexibility i s  required, especially given the 
variations of dry prairies across the state. For instance, a 5 x 5 m 
prairie in Adam County, where such stands are not  unqomnon, would have 
less significance t h a n  i t  would in many other parts of the state. In 
some situations, i t  is more meaningful t o  inventory a group of small, 
close openings as  a single unit rather t h a n  separately. Known secondary 
prairies with qualities approaching those of the better primary prairies 
should also be inventoried. 

These works should 

Slow 

Prairies 

INVENTORY GUIDELINES: Inventories should be conducted on a1 1 l i t t l e  bluestem 

This guideline i s  
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Post Oak Opening 31.140 

DESCRIPTION: Characteristic herbaceous species i n  various combinations com- 
prise over half the vegetation cover of an open community. The comnunity 
i s  known t o  exist only over Crab Orchard Shale i n  the Bluegrass Region i n  
Adams County. Characteristic herbs include: 

Litt le Bluestem, Andropogon scoparius 
Triple-awned Grass, Aristida 

Panic Grass, Panicum flexile 
longespica 

Poverty Grass, S orobolus vaginiflorus 
Noddina Wild Onion. +m cernum 
Uhite _ _  Sweet Clover; m o t u s  a lba  
Flowering Spurge, Euphorbia corollata 
Wild Carrot, Daucus carota (an 

exotic ) 
Mountain-mint,  Pycnanthemum tenui- 

folium 

Houstonia, Houstonia sp. 
Pale-spi ke Lobel i a ,  Lobel i a spica t a  
Sunflower, Helianthus hirsutus 
Blazing-star, Liatris cylindracea 
Blazing-star, L .  s uarrosa 

Prairie Dock, S i l p h i u m  t e r e b m n -  

Whorled Rosinweed, S. trifoliatum 
Gray Goldenrod , Solidago nemoral is  

Black-eyed Susan, -+ Ru bec i a  hirta 

aceum 

. - . . - . . . 

Other herbaceous species, lichens (Cladonia  spp. ) and mosses are common 
locally o r  temporally. 
areas b u t  i s  absent from others. Dominant species are various per s i te  
and subsite, probably partly determined by local soil depths. Substan-  
t i a l  portions of the h ighly  eroded soil are often free of vegetation. 
Shrubby S t .  John's-wort (Hypericum s athulatum) i s  common loca l ly  along 
borders. Red cedar (Juniperus virqiniana + occurs scattered w i t h i n  the 
openings or a long  borders. Various oaks occur sometimes as scattered 
individuals or groups i n  the openings, b u t  always along the borders and 
i n  the surrounding oak woodlands. 
shingle o a k  (4. imbricaria), blackjack oak (4. marilandica),  post oak (a. stellata) and black oak (Q .  - velutina). 
i n  certain areas. 

Prairie dock is  a conspicuous dominant i n  some 

These include white oak (Quercus - a l b a ) ,  

Post oak i s  especially common 

John Locke (1838) gave w h a t  i s  believed t o  be an early description of 
this cormunity type. He wrote: 

klhen i t  [the "great l4arl stratum," now called the Crab 
Orchard Shale] is  le f t  i n  conical mound-like outliers, the 
marl i s  often almost barren of trees, and produces some 
peculiar prairie like plants, as the prarie [sic] dock, w i l d  
sunflowers, scabish [blazing-stars], rudbeckias, &c. These 
places are called "bald hil ls ," and "buffalo beats." Several 
occur w i t h i n  a mile of West Union,  i n  a northerly direction, 
and would be quite a paradise for  the botanis t .  

.- 

Locke ave no impression t h a t  the comnunity i s  secondary i n  or igin.  
Braun 1928b), i n  The Ve etation of the Mineral Springs Reqion of Adams 

2% e e r=types on which they occur. In the Crab Orchard Shale section 
under the subsection "white oak forest," she included the above quote 
from Locke. The only accompanying statement she included was: "These 
have been so cleared or grazed, t h a t  almost n o t h i n g  remains." A l t h o u g h  
disturbance of the si tes has continued, i t  is  of interest t h a t  the 
species noted by Locke are s t i l l  conspicuous components today, if  

,.. , 
similar communities are being compared. 

Ohio ,  describe $-T- the p an tToKni t ies  of the region accG-0 
9 

. 4 {  - 
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Braun gave l i t t l e  or no d i r ec t ,  published mention of the comnunity 
again. In 1961, however, describing the Bluegrass Region, she wrote: 
" I n  local spots,  post oak and blackjack oak are  codominant and form 
an open stand--a woodland aspect not seen elsewhere ...,I' and "The 
xer ic  prair ies  and post oak woodlands of Adam County, i f  originating 
dur ing  an interglacial  age, expanded again i n  the recent Xerothermic 
Internal,  and are  now being slowly curtai led i n  extent." Similarly, 
Herrick (1964) included a br ief  notice by Braun of "Post Oak Openings" 
north of West Union.  This term also appeared on some of her herbarium 
records from tha t  region (Allison Cusick, pers. comm;). Braun did n o t  
mention post oaks w i t h  her quote of Locke, b u t  her post oak openings 
and Locke's communities both occur north of West Union on Crab Orchard 
Shale. Too, comnunities similar t o  those described by Locke e x i s t  today 
i n  tha t  region, and these usually contain post oak a s . a  common border 
consti tuent.  Hence, i t  appears tha t  the communities described by Locke, 
Braun, and this  tex t  a re  the same, and t h a t  the name "post oak openings" 
may be applied t o  a l l  three. This history also indicates tha t  the com- 
munity i s  e i ther  primary or  par t ly  primary i n  or igin,  or i t  i s  a 
re la t ive ly  s tab le ,  ear ly  established secondary type. 

Following Locke's lead, Braun described a second environment occurring 
on Crab Orchard Shale which she en t i t l ed  ''ravine slopes." I t  d i f f e r s  
from the post oak openings by h a v i n g  steeper slopes and, according t o  
Locke, h a v i n g  or iginal ly  been covered w i t h  sugar maple (Acer saccharum). 
The environment is  most common eas t  of West Union on t h e s l o p e s  of Ohio 
Brush Creek. A 1  t h o u g h  more def in i te ly  secmdary i n  nature t h a n  the pos t  
oak openings, i t s  eroded s o i l s  suppor t  many cf  the same species. 
conspicuousness of red cedar i n  the comnunity has given r i s e  to  the name 
"cedar barren'' (Braun). 
dock), however, a re  ra re  or  absent on the "barrens." Nevertheless, the 
two comnunity types a re  not c lear ly  separable. Additionally, some badly 
eroded areas on overlying dolomites support similar communities, a t  l ea s t  
superf ic ia l ly .  
obscured by the homogenizing e f f ec t s  of disturbance. I n  these s i tuat ions 
judgments of when the term "post oak openings" s t i l l  applies will some- 
times be arbi t rary.  

The 

Several species of the openings (e.g. p ra i r i e  

The d is t inc t ions  among these communities a re  fur ther  

In comparison to  primary comnunities, post oak openings are  most similar 
to  l i t t l e  bluestem p ra i r i e s ,  especially as  such pra i r ies  ex i s t  i n  the 
Bluegrass Region of Adam County. The pra i r ies  differ primarily i n  being 
dominated by pra i r ie  grasses (mostly l i t t l e  bluestem and side-oats grama, 
Bouteloua curtipendula), i n  having nearly complete vegetation covers over 
t h i n  b u t  not obviously eroding s o i l s ,  and i n  occurring usually over 
dolomites rather than Crab Orchard Shale. Braun (1928a) believed the 
Bluegrass Region pra i r ies ,  u n l i k e  the T i l l  Plains and Lake Plains pra i r ies ,  
developed prior to  Wisconsin glaciation. If this theory is true and if 
the post oak openings a r e  primary communities, they too probably developed 
a t  l e a s t  pa r t i a l ly  i n  pre-Wisconsin time. The openings also have some 
resemblance t o  the cedar glades of Kentucky and Tennessee (e.g. Baskin 

'and Baskin 1978). Al though  the two community types have similar aspects 
of scattered cedars in openings w i t h  t h i n  s o i l s  and sparse vegetation, 
t he i r  to ta l  f l o r i s t i c  compositions a re  considerably d i f fe ren t  and the 
cedar glades occur over limestone or dolomite. 
t ions of post oak openings and the cedar glades described by Curtis 
(1959) f o r  Wisconsin a re  quite d i f fe ren t .  

Similarly, the composi- 
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Given the probable continuous existence of post  oak openings since they 
were described by Locke i n  1838, a t  least certain stands of the comunity 
type appear t o  have good successional s tab i  1 i ty. This stabil i t y  probably 
results mostly from the poor suitability of the t h i n ,  eroding soils for  
invasion by woody species. 
soils are deeper. Grazing has probably also affected succession, bene- 
ficially by retarding certain woody species and by possibly increasing 
erosion, and detrimentally by selectively eliminating some species and 
allowing the increase of weeds. Fire may have been a retardant on some 
sites,  though  the sparse vegetation could not  have supported very hot  
f ires.  
there i s  l i t t l e  doubt  t h a t  the openings would succeed t o  oak woodlands. 

Such invasion appears most active where 

W i t h  enough time and protection from these impacts, however, 

No substantive ecological data  exist for the comunity. Cusick and 
Troutman (1978) provided abbreviated species l i s t s  of the major known 
remnants. 

t o  exist outside Ohio ,  though similar environmental potentials for such 
communities probably occur i n  states t o  the south.  In Ohio, the openings 
are restricted t o  the Crab Orchard Shale i n  the unglaciated Bluegrass 
Region, north of West Union i n  Adams County. The shale i s  calcareous 
and weathers t o  a l i g h t  brown t o  yellowish, heavy s i l t  loam containing 
scattered pieces of dolomite. 
usually present. 
Bisher Dolomite, a l l  of w h i c h  outcrop along O h i o  Brush Creek east of West 
Union .  
"conical moundlike outliers." "Cedar barrens," similar t o  post oak open- 
ings and described above, occur on steeper slopes, more commonly along 
Ohio  Brush Creek. 

DISTRIBUTION: No communities very similar t o  the post oak openings are  known 

On slopes, deep erosion gullies are 
The shale occurs over Brassfield Limestone and beneath 

The openings usually occur on slight slopes or, as Locke described, 

A fairly good example of a post oak opening i s  the "prairie" of Adams 
Lake State Nature Preserve. 

STATUS: Post oak openings i n  Ohio  never were common. Their restriction t o  
a small area of Ohio has limited their extent while increasing their 
vulnerability t o  similar impacts. Less t h a n  ha l f  a dozen good examples 
are currently known t o  exist. The comnunity has been exposed t o  a variety 
of past impacts of which some, such as grazing and marginal f ires,  may 
have helped retard woody succession. These factors, however, may also 
have selectively affected local compositions. A previous owner of one 
area indicated the Civilian Conservation Corps i n  the 1930's had planted 
i t  w i t h  pines (Pinus sp.) and black locust (Robinia pseudoacacia) and 
had b u i l t  erosion check-dams. The dams have disappeared and the trees, 
when present, are now restricted t o  the borders. I t  i s  probable t h a t  
some stands were previously seeded w i t h  sweet clover (Melilotus spp . )  or 
other species. Although the comunity i n  the long-term would be threat- 
ened by woody succession, i t s  major threat now i s  human development. 
One of the best stands i s  just outside a town, another stand is  partially 
used as a campground, and another of the best stands i s  under u t i l i t y  
wires. Some of the si tes could support houses, a number of w h i c h  are now 
being built i n  the area. The comnunity type is endangered i n  Ohio .  
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MANAGEMENT: L i t t l e  management i s  prabably necessary on the sites or s i t e  

Erosion control 

Fire 

portions w i t h  the thinnest, least  f e r t i l e  so i l s .  
may be necessary over time on sites with deeper so i l s .  
should probably not  be practiced, or should be practiced only w i t h i n  
l imits.  Manual control of.weeds may be necessary in local areas. 
i s  probably not  necessary b u t  could be tested on experimental plots .  

Control of woody species 

INVENTORY GUIDELINES: All stands which f i t  the d e f i n i t i o n  of post oak open- 
ings over Crab Orchard Shale should be inventoried. Similar stands,  i f  
any, over other bedrock strata should be viewed c r i t i c a l l y  before being 
included i n  t h i s  category. 

SELECTED REFERENCES: 
Baskin, J.M. and C.C. Baskin. 1978. P lan t  ecology of cedar glades i n  the 

B i g  Barren Region of Kentucky. Rhodora 80: 545-557; 

Braun, E . L .  1928a. Glacial and post-glacial p l a n t  migrations indicated 
onies of southern Ohio. Ecology 9: 284-302. by r e l i c t  co 

. 1928b 
County, Ohio 
390. ) 

The vegetation of the Mi,neral Spr ings  region of Adam 
Ohio Biol. Surv. 3: 375-517. Bull. No. 15. (See p. 389- 

. 1961, 1974 facs.  ed. The woody plants of Ohio. Hafner Press, 
New York. 362 p. (See p. 27, 31.) 

Curtis,  J.T. 1959. The vegetation of Wisconsin. Univ .  Wisconsin Press, 
Madison. 657 p. 

Cusick, A.W. and K.R. Troutman. 1978. The pra i r ie  survey project: a 
summary of da t a  t o  date.  Ohio Biol. Surv. Inf. Circ. No. 10. 60 p. 
(See p. 4-9.) 

Herrick, J.A. 1974. The natural  areas project: a sumnary of data t o  
date .  O h i o  Biol. Surv. Inf. Circ. No. 1, 1974 revision. 60 p. (See 
P *  6.)  

Locke, J .  1838. Prof. Locke's geological report. Pages 201-286 i n  W . W .  
Mather. Second annual report on the geological survey of tE State  
of Ohio. S. Medary, Columbus. (See p. 243.) 
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Sand Barren 31.150 

Characteristic shrubby and herbaceous species in various DESCRIPTION: 
combinations comprise over half  the vegetation cover of an open cornunity 
over moist t o  dry inland sand deposits. Most stands occur in or near the 
Oak Openings region of northwestern Ohio.  
species include: 

Characteristic herbaceous 

Bracken,. Pteridium a q u i l i n u m  
Litt le -Bluestem, Andropoqon 

Fa1 1 Witch Grass, Leptoloma cognatum 
Panic Grass, Panicum lanuqinosum 
Panic Grass, P. oliqosanthes 
Canada Bluegrass, Pea compressa 

Sedge, Carex pensylvanica 
Umbrel la-sedge, Cyperus f i l  iculmis 
Rush , Jwncus greenei 
Colicroot, Aletris farinosa 
Bastard- toadf  1 ax , Comandra 

Sheep Sorrel, Rumex acetosell a 

Thimbleweed, Anemone virginiana 
Strawberry, Fragaria vir iniana 
Cinquefoil, Potentilla + simp ex 
Tick-trefoil, Desmodium spp. 
Bush-clover, Lespedeza capitata 

scoparius 

(an exotic) 

umbel 1 a t a  

(an  exotic) 

Lupine, Lupinus perennis 
Mi 1 kwor t , Pol yqal a sangu i nea 
Flowering Spurge, Euphorbia corollata 
Frostweed, He1 ianthemum bicknell i i 
Frostweed. H. canadense 

Lupine, Lupinus perennis 
Mi 1 kwor t , Pol yqal a sangu i nea 
Flowering Spurge, Euphorbia corollata 
Frostweed, He1 ianthemum bicknell i i 
Frostweed. H. canadense 
Pinweed, LeFhea legqettii 
Arrow-leaved Violet, Viola saqi t t a t a  
Purple Gerardia, Gerardia purpurea 
Pussy-toes, Antennaria 

p lan taq in i fo l fa  
Aster, Aster pi osus 
Cudweeaxha1 ium obtusifloium 

61 azi  ng-star , Liatri s aspera 
Black-eved Susan. Rudbeckia h i r t a  - 
Dwarf Dande -e-- ion ,  Krigia b i f l o r a  

Early Gbl denrod , -Sol idago juncea 
Gray Goldenrod, 2. nemoralis 
Go1 denrod, - S. rugosa 

Many other herbaceous species occur more locally. Sizeable open sand 
areas w i t h  l i t t l e  o r  no vegetation frequently also occur. 
(Cladonia spp.) and mosses (Polytrichum spp. , etc.) sometimes form con- 
spicuous patches i n  these areas, and earthstars (Geastrum s ~ . )  may be 
common. Characteristic shrubs include: 

Lichens 
- 

Pussy Willow, S a l i x  discolor 
Willow, S. hymilis Northern Dewberry, Rubus flagellaris 
Sweet-fern , Comptonia pereqri na 

Carol i na Rose, Rosa carol ina 

S h i n i n g  Sumac, - Rhus  copallina 

Individual stands of the comnunity type vary considerably i n  dominant 
species and total floras, often resulting from different soil moisture 
levels and former uses. Some i n d i v i d u a l  sites have different zones o r  
patches of dominants largely defined by soil moisture differences. Some 
species, like fal l  w i t c h  grass and the frostweeds, usually occur only as 
infrequent individual s . Others, 1 i ke umbrel la-sedge (Cyperus f i 1 iculmi s)  
and bush-clover (Lespedeza capi ta ta )  , are comnon and occur as groups o t  
individuals.  A few, like bracken and northern dewberry, form dense 
patches. 
interactions. 

Some dominance patterns probably result partly from allelopathic 

The name "sand barrens" is  derived from t h a t  used by Curtis (1959) f o r .  
similar communities i n  Wisconsin. 
river terraces. 
disturbance of dry-mesic or  dry prairies and subsequent wind movement of 
the sandy substrates. Of the 33 "prevalent species of sand barrens" listed 
by Curtis for Wisconsin (See his Table X V - 1 )  a t  least 25, or 76 percent, 

There they occur on sand dunes on 
Curtis believed these are secondary comuni t ies fol lowing 

nooG?.;-a 
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occur or occurred inor very near the sand barrens of Ohio.  The Ohio  
community a l s o  has some similarities t o  the "bracken-grassland" cornunity 
of Curtis, especially i n  the importance of bracken. The grasses most 
significant i n  Wisconsin, however, are no t  so significant i n  Ohio, and 
the Ohio  stands are not associated w i t h  pine cornunities like those i n  
Wi scons i n. 

Sand barrens i n  the O a k  Openings region of northwestern Ohio occur among 
a mosaic of different plant cornunities developed over post-glacial sand 
deposits. 
primarily on different substrate moisture levels and historic impacts. 
The moisture levels range from dry i n  the sands well above the water table 
t o  wet i n  those near or below the water table. The different communities 
have similarities and gradations on soils w i t h  similar moisture regimes 
and similar use or non-use histories. Sand barrens i n  the region are 
most similar t o  l i t t l e  bluestem prairies and dry oak savannas. Sand 
barren and prairie cornunities here display gradual intergradations, 
making classification of the transitional communities arbitrary. 
Generally, sand barrens, i n  contrast t o  prairies, have less t h a n  half 
their vegetation covers i n  prairie grasses (especially l i t t l e  bluestem), 
and more t h a n  ha l f  their species i n  types more characteristic of barrens 
t h a n  prairies. 
higher, more xeric sand deposits. 

Dominance of the different cornunity types also i s  dependent 

The more definite sand barren stands usually occur on the 

The openings of the Oak Openings consist mostly of sedge-grass meadows, 
prairies, and sand barrens among, primarily, b l a c k  oak (Quercus velutina) 
and white oak (4. - a l b a )  woodlands. Gradations o c c a s i o n a m u r  between 
the barrens (or prairies) and the woodlands. 
were probably common, constituting dry oak savannas. 
however, have mostly either eliminated the trees or allowed them t o  
develop i n t o  closed woodland w i t h  subsequent loss of the sand barren f lo ra .  

. .  
Originally such gradations 

Historic use patterns,  

On slopes where dry and wet soils meet, sand barrens (and l i t t l e  bluestem 
prairies) form transitions, usually fairly abrupt ,  w i t h  sedge-grass 
meadows. 
(Carex, Cladium, Eleocharis, Fimbrist l i s ,  and Rhynchospora) , bluejoint 
(Calamaqrostis ca-and, + oca1 y,  small interesting patches of 
less conspicuous species, such as S t .  John's-wort (Hypericum gentianoides) , 
sundews (Drosera spp .  ) and others. 

The meadows cmonly consist of various sedge family members 

The nature of the sand barrens prior t o  European settlement i s  open t o  
question concerning composition and extent. Curtis (1959) believed the 
sand barrens of Wisconsin represented secondary cornuni ties following the 
historical disturbance of dry or dry-mesic prairies. Such i s  probably 
also true of many Ohio  sand barrens. 
bluestem prairies, and extreme cut t ing .and  graz ing  of dry oak woodlands 
probably opened u p  the sandy soils to  increased dessication and wind 
movement. Lowered water tables augmented these effects. Such disturbances 
created rigorous conditions conducive t o  the support of only selected 
species , i ncl udi  ng those typical of sand barrens. Sand barrens probably 
d i d  existinthe Oak Openings prior t o  European settlement, b u t  they were 
likely restricted t o  the highest, most consistently dry sand deposits. 

Plowing and over-grazing of l i t t l e  

Q@QQSS 
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Today they also occur as secondary stands on lower, previously less xeric 
soils. Some of these rapidly succeed t o  woodland i f  l e f t  undisturbed, 
while others are more stable because of the more natural dryness of or 
greater disturbance t o  their soils. 

Prairies a n d ,  t o  a lesser degree, sand barrens i n  the Oak Openings 
region probably were partially maintained by f i re .  
of these communities were commonly oak woodlands, the densities and 
boundaries of w h i c h  probably fluctuated i n  response t o  burning.  Savannas 
w i t h  prairie or barren understories existed, a t  least temporarily, i n  the 
more open stands. 
quickly occurred on the soils w i t h  greater moisture levels. 
savanna-like situations remain, most h a v i n g  been destroyed or, w i t h  f i r e  
control, allowed t o  develop i n t o  closed woodland. Fire control and 
lowered water tables have also allowed the invasion of dense stands of 
q u a k i n g  aspen (Populus tremuloides) i n t o  some barrens and prairies. 

Except for miscellaneous species l i s t s ,  few ecological d a t a  on sand 
barrens i n  O h i o  have been obtained. 

The or ig ina l  borders 

Succession t o  forest, a t  least temporarily, probably 
Today, few 

DISTRIBUTION: Sand barren-like communities are known t o  occur north and 
west of Ohio t o  Wisconsin and Nebraska. 
t o  sites w i t h i n  the Oak Openings region i n  the northwestern quarter of the 
state, including parts  of Lucas, F u l t o n ,  Henry, and Wood counties. 
region was mapped by Gordon (1966). A t  least one stand, and probably 
remnants of others, occur on sand deposits i n  other counties along the 
south side of Lake Erie. The cornunities occur on sands deposited by 
post-Wisconsin glacial lakes (e.g. Lakes Warren and Maumee w h i c h  were 
higher t h a n  and preceded Lake Erie) and subsequently reformed in to  dunes 
and other formations by wind.  The barrens are generally limited t o  the 
higher , more droughty deposi t s  , t h o u g h  secondary stands occur el sewhere. 

The sands of the barrens are fine and appear moist t o  wet i n  winter and 
spring or fo l lowing  rain,  b u t  after a rainless period i n  summer those much 
above the water table become very dry.  
microhabitat conditions of the community are extremeyespecially regard- 
i n g  h i g h  summer temperatures and evaporation rates, and low soil moistures 
and nutrients. He indicated t h a t  many species characteristic of sand 
barrens have various morphological or l i f e  history adavations related 
t o  these desert-like conditions. Dwarf dandelion (Kri i a  vir inica) and 
others are ephemeral spring annuals, milkwort (Polyqa -?- a PO *nd 
others have water storage organs, cudweed and others have hairy leaf 
coatings, and other species have deep root systems. Some species, however, 
have no obvious modifications of these types. 
such as the legumes, sweet-fern and possible other species, have obvious 
nutritional advantages in the s ter i le ,  sandy environment. 

Some of the best examples of sand barren stands i n  Oh io  occur i n  Oak 
Openings Preserve Metropark of the Toledo Metroparks system. A few 
specific si tes are listed by Cusick and Troutman (1978). 

In  O h i o  they are nearly restricted 

This 

Curtis (1959) explained t h a t  the 

Nitrogen-fixing species, 

STATUS: Sand barren stands in O h i o  were never common, and those w h i c h  remain 
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a r e  small and vulnerable t o  quick and easy e l imina t ion .  
stands a r e  under the r e l a t i v e l y  p r o t e c t i v e  management of the Toledo 
Metroparks. Others occur  i n  the Maumee S t a t e  Fores t .  Those o u t s i d e  of 
the park and f o r e s t  systems a r e  subject p r imar i ly  t o  development of the 
Oak Openings region west of  Toledo, mainly by housing and commercial 
interests. No s t ands  o u t s i d e  of Lucas County a r e  known t o  be p ro tec t ed .  
Some stands a r e  threa tened  by f o r e s t  success ion ,  which has been increased 
l o c a l l y  by r e f o r e s t a t i o n  projects. A few s t ands  a r e  threa tened  by off-  
the-road vehicles. In s u m a r y ,  a few good stands i n  a limited a r e a  a r e  
p ro tec t ed ,  and the rest a r e  endangered. 

INVENTORY: All sand bar ren  s t ands  i n  Ohio should be inventor ied .  Emphasis 
should be placed on those  suspected of being primary o r  more s table .  

Some of the b e s t  
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Oak Savanna 32.110 

DESCRIPTION: Oaks (Quercus spp.), w i t h  or  w i t h o u t  other tree species, com- 
prise a prominent yet partial overstory above, or originally above, a 
prairie understory. Tree cover may range from as low as 10 t o  nearly 
100 percent of ground area. 
and scattered or clumped i n  distribution. They occur w i t h i n  existing 
or former prairie boundaries rather t h a n  just as borders around prairie 
openings. 
Because of the scarcity of oak savannas remaining i n  O h i o ,  the comnunity 
concept expediently includes a broad range of former types, i n c l u d i n g  
dry t o  wet savannas and oak barrens. 

The trees may be large or brushy i n  size, 

Tree species vary or varied per s i te ,  as described below. 

Oak savannas and prairies originally comprised a single, dynamic, inter- 
related group of communities w h i c h  graded i n t o  each other i n  both space 
and time. Differentiation of the two was, and i s ,  arbitrary. Curtis 
(1959) defined the savannas of Wisconsin as h a v i n g  a t  least one tree per 
acre b u t  less t h a n  50 percent canopy coverage. Such criteria may once 
have worked i n  Ohio b u t  today they are d i f f i c u l t  t o  apply t o  the small, 
disturbed remnants. In the present system, communities i n  Ohio will be 
considered prairies unless, based on subjective judgment, the trees 
represent a major visible and functional component. 

Specific community types excluded from the oak savanna category include 
the Bluegrass Region prairies and post oak openings c o n t a i n i n g  red cedars 
(Juniperus vir i n i a n a ) .  
savanna and -+- tree ess cornunities here would result i n  too  much artif icial  
splitting of these restricted comnunity types. 

savanna system, i s  n o t  considered a savanna on the community stand level. 
Instead, each specific s i te  w i t h i n  the Openings is  classified by i ts  
i n d i v i d u a l  characteristics as sedge meadow, prairie, sand barren, wood- 
land, etc. Similarly an opening and an adjacent woodland i n  the Openings 
are not considered as a savanna u n i t ,  b u t  as separate cornunity types. 
I f ,  however, a prairie or sand barren stand i n  the Oak  Openings does 
con ta in  a substantial tree component w i t h i n  i t s  boundaries, i t  is consid- 
ered a savanna. 

I t  i s  believed t h a t  recognition of separate 

Too, the Oak Openin s 
region of northwestern Ohio, t h o u g h  possibly representing a reaiona 9 

Oak savannas i n  Ohio  had different species compositions and aspects 
depending largely on the f lor is t ic  regions i n  w h i c h  they occurred and 
the moisture conditions and f i r e  patterns of their specific sites. One 
of the more cmon ,  more stable and more v i v i d  types was the classic . macrocarpa) savanna on the Wisconsin t i l l  p la ins  of west- 

region, n o t i n g  t h a t  bur  oak occurred "as an i n d i v i d u a l  or i n  small 
groves i n  and around the prairie...!' Associated trees i n  the more level, 
moist prairies included shingle oak (Q.  imbricaria), swamp white oak 
(4. bicolor), red oak (Q.  rubra),  sheTlbark hickory (Car a laciniosa) ,  

the wet prairies a t  Killdeer Plains, Wyandot and Marion counties, as 
"essentially treeless except for a few widely scattered elms, cottonwoods, 
willows and bur oaks." He mentioned t h a t  "bur  oak land", including bur 
oak forests, was used as  an indicator of the h i g h  value of the lower, 
more f e r t i l e  soils on which i t  corrmonly occurred. 
a report from Madison County where "The prairies consisted of level 

central bur Oak  0 '4 io.  Dobbins (1937) described i t s  characteristics i n  t h a t  

A m e r m m  (Ulmus ameFicana)and other species. Do l+ bins described 

Sears (1926) quoted 
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stretches of country covered w i t h  sedge-grass, and dotted here and there 
w i t h  patches of scrubby burr-oak growing upon the highest points of 
l and  ... 
periodical fires.. .I' 

The growth of the burr-oaks on the prairies was impeded by these 

Oak savanna of different composition occurred on dr ier  sites. Dobbins 
described this type in wes t-central O h i o  as 1 ocated on over-drai ned gravel 
moraines and gravel-filled glacial outwash valleys. Although bur oak 
a l so  grew on these si tes,  dominant species usually were white oak (4. 
- a l b a ) ,  black oak (4. velutina), shagbark hickory (Carya ova ta)  and ,  towards 
southwestern Ohio, p o m ( Q .  stellata).  Dobbins reportedthe trees 
here were characteristicallv dwarfed and stunted. and the Drairie under- 
story included scrubby grokhs of blackberry (Rubus al le  heniensis), 

-~*e E americana hazelnut (Corylus americana) and wild plum (PrL 
understory was generally l i t t l e  bluestem prairie. 

Similar white oak-black oak savannas occurred, and s t i l l  occur as small 
remnants, in the Oak Openings on the Lake Plains of northwestern Ohio. 
As noted before, the savanna concept used in the Oak Openings i s  of two 
types: 
openings and the woodlands; and the specific concept, as used here for  
the characteristics of specific sites. The understory compositions of 
the Oak Openings savannas differed from those i n  west-central Ohio 
savannas because of the Openings' occurrence on sand,  rather t h a n  gravel 
deposits. The understories were generally l i t t l e  bluestem prairies with 
h i g h  incidences of sand-tolerant species, t h o u g h  occasionally sand barren 
types of understories may have been included.  Hehr (1970) found the 
presettlemen: vegetation of the Oak Openings formed continuums correlated 
primarily w i t h  different soil types. 

the regional concept used for the gross relationship of the 

Stands with dry oak savanna aspects undoubtedly were also present i n  the 
Bluegrass Region prairies of unglaciated southwestern Ohio ,  t h o u g h  few 
records remain. 
small openings ( w i t h  red cedars) than as savannas dotted w i t h  oaks. 

An unusual dry oak savanna-like community was reported by Beatley (1959) 
t o  have occurred on lacustrine deposits associated w i t h  the preglacial 
Teays River valleys in Jackson County i n  the Unglaciated Plateau. White 
oak and,  locally, shagbark hickory dominated the overstory, while dry 
prairie species comprised p a r t  of the understory. Shrubs and understory 
trees mentioned in historical statements quoted by Beatley include 
"Cherry, Aspen, plum, alder, hazel , etc. ,I' "Hurle bush," "Crabapple and 
Thornbrush" and "briars, etc." Savanna aspects included "Land very t h i n  
sc i l ,  with barren prairies, timber B. oak, w. Oak grubs ,  interspersed 
with Hazel ,I1 "Timbered with a few scrubby Oak and Hickory trees.. . ,I' and 
"Some glades of open land, grassy w i t h o u t  any timber." Beatley explained 
t h a t  the heavy silt-loam on these sites may have been wet i n  some seasons 
b u t  subject to  drought  i n  late sumner. 

Most prairies there today are characterized more as 

Sears (1926) called oak savannas "oak openings," which he defined as: 

Essentially oak savannah, the oak forming t h i n  groves, or be ing  
present as  scattered clumps or individuals, with the (generally 
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lower) ground between occupied by grasses and other herbaceous 
vegetation. 

In contrast, he defined "barren" as: 

An h a b i t a t  in w h i c h  tree growth i s  scrubby, defective, or even 
absent; used alike i n  cases of deficient and excessive soil 
mosi ture. 

I t  i s  clear t h a t  some of the comnunities described above would represent 
barrens by Sears' terminology. Especially on dry si tes,  good distinctions 
between oak openings and barrens could no t  always be made. More certain 
examples of barrens occurred i n  certain areas of the Unglaciated Plateau 
i n  northeastern Ohio ,  as reported by Sears (1926) and Gordon (1969) from 
early land survey records. 
tions of the floras of these si tes exist, b u t  t h a t  the herbaceous understory 
was presumed t o  be t h a t  of white oak-black oak-chestnut (Castapea dentata), 
chestnut oak (4. prinus) or oak-blueberry (Vaccinium s p p . m ' i t i e s .  
Gordon f e l t  those barrens were temporary communities created by Indian  
f i res .  In a d d i t i o n  t o  barrens, Sears also reported more typical savannas 
("oak openings") i n  the Glaciated and Unglaciated Plateaus of northeastern 
Ohio.  

Gordon indicated t h a t  no adequate descrip- 

Lengthy debates have and continue t o  occur over the reasons for the o r i g i n  
and maintenance of prairies and savannas i n  the Prairie Peninsula. 
Savannas play a critical role i n  t h a t  discussion as they represent a major 
type of transition from prairie t o  non-prairie, or forest. 
undoubtedly affected prairie-savanna creation and survival, i n c l u d i n g  
cl  imate, substrate conditions, natural and abor ig ina l  f ires , natura l  
grazing and p l a n t  migration. Whereas climate was very important during 
the theorized post-glacial xerothermic period, i t s  influence i n  Ohio has 
subsequently diminished i n  prairie maintenance. Here, prairies and 
savannas a t  the time of European settlement were largely confined t o  sites 
of substrate extremes and/or the influence of fires. A l t h o u g h  few records 
remain of Indians actually starting fires i n  O h i o ,  evidence of'such 
activities i n  other prairie states indicates t h a t  the practice was probably 
also common here. On some extremely exposed sites,  prairies were maintained 
by substrate and microclimate conditions alone. On more mesic si tes,  some 
prairies and savannas (especially barrens) were probably maintained almost 
entirely by f i re .  Most prairies and savannas, however, were probably 
maintained by a combination of substrate and f ire.  The two factors rein- 
forced each other, the seasonally dry substrate supporting a more burnable 
vegetation, and the f i re  producing a more open, drought-prone substrate. 

Given f i r e  control and cont inua t ion  of a mesophytic climate, most savannas 
i n  Oh io  would probably have succeeded t o  forest i n  several decades. The 
different rates, depending on the severity of substrate conditions t o  
trees, and the competitiveness of trees i n  the different prairie communi- 
t ies.  Curtis (1959) proposed the interesting theory t h a t  Wisconsin has 
both "brush prairies'' and "true prairies", both of w h i c h  appear similar 
when maintained by f i re .  True prairies, however, contain no trees, while 
brush prairies contain low "grub1' trees which readily sprout i n  the 
absence of f i re .  
the b u r n i n g  and complete tree elimination of climax, non-oak forests, 

Several factors 

He further speculated the true prairies originated from 
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while brush prairies originated from the b u r n i n g  and imcomplete tree 
removal from successional oak-containing forests. The oaks were not  
eliminated because of their f i re  resistance, i n c l u d i n g  grub  formation. 
Because of the apparent comonness of trees reported t o  have occurred i n  
Ohio prairies, most prairies here would probably have qualified as brush 
prairies. The dominance of bur  oak i n  some O h i o  savannas has been 
reported a result of rapid taproot development by i t s  seedlings and 
subsequent growth and invasion of the species i n t o  prairies. 
ever, concluded tha t  bur  oak savannas i n  Wisconsin originated from 
degradation of pre-existing forests rather t h a n  invasion by the oaks. 
Reports indicated t h a t  these Wisconsin savannas developed i n t o  dense oak 
stands w i t h i n  30 years fo l lowing  cessation of f i re .  
was more c m o n  t h a n  other species because of the greater f i r e  resistance 
of i t s  bark. Curtis indicated t h a t  sprouts from b u r  oak grubs may a t t a i n  
fire-resistant size i n  12 t o  15 years of protection from f i re ,  while trees 
of the black oak group never a t t a i n  a safe size. He also suspected t h a t  
local populations of white oak may have acquired add i t iona l  f i re  resist- 
ance by introgression w i t h  bur  oaks. 

In summary, l i t t l e  i s  known about  succession of savannas i n  Ohio based on 
studies i n  this state. I f ,  however, the evidence from Wisconsin can be 
applied here, changes from prairies t o  savannas t o  woodlands, or  vice 
versa, often involved succession less t h a n  i t  d i d  mere shifts i n  growth 
forms of preexisting species. True successions of understory species may 
have occurred i n  response t o  these shifts, and true successions of woody 
species i n t o  some prairies probably d i d  occur, t h o u g h  more by restricting 
the margins i n  successive steps t h a n  producing transitional savannas. 

Curtis, how- 

Bur oak, where present, 

- 

Most oak savannas i n  Ohio  were destroyed before they could be studied. 
Almost no ecological da ta  exist on them. 

DISTRIBUTION: Oak savannas similar t o  those i n  Ohio previously occurred 
throughout the Prairie Peninsula t o  South Dakota and Oklahoma. 
like those described by Sears (1926) and Gordon (1969) undoubtedly occurred 
i n  addi t iona l  areas outside the Peninsula. Savannas i n  O h i o  occurred, as 
described above, on sand deposits i n  the Oak Openings region of the Lake 
Plains i n  northwestern Ohio ,  on outwash and morainal deposits or  t i l l  i n  
the Till Plains of west-central Ohio  and the Glaciated Plateau of north- 
eastern Ohio ,  on dolomite i n  the Bluegrass Region of southwestern O h i o ,  
on sandstone i n  the Unglaciated Plateau of eastern O h i o ,  and on pre-glacial 
lacustrine deposits i n  the Unglaciated Plateau i n ,  a t  least, Jackson 
County. 
different regions. 

Most true savannas i n  Ohio  have been destroyed or have succeeded t o  
woodland following control of f ires and ,  i n  some areas, possibly also 
following drainage. Curtis (1959) reported t h a t  the rarest plant comun- 
i t y  i n  Wisconsin i s  an oak savanna w i t h  an intact ground layer. The same 
may be true for Ohio. Most bur  oak savannas have been replaced by corn 
and beans, or the trees remain w i t h  an understory of bluegrass and cows. 
Only one bur oak savanna stand w i t h  a fairly complete prairie understory 
i s  currently known. Most black oak-white oak or other dry oak savannas 
have been destroyed for development or have long ago succeeded t o  woodland. 

Barrens 

The savannas varied considerably i n  composition and aspect i n  these 

STATUS: 
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Small areas of open dry oak comnunities over p r a i r i e  understories a r e  
occasionally found, though today these usually represent marginal 
successions in to  p ra i r i e s  rather than remnant savannas. Oak savannas 
i n  Ohio-  a r e  on their way out ,  

MANAGEMENT: Management of oak savanna remnants i n  O h i o  represents a major 
challenge. Those few w h i c h  r e t a in  savanna aspects have largely been 
maintained d u r i n g  the p a s t  few decades by grazing. Continuation of the 
practice wil l  eventually r e s u l t  in loss of the trees by a t t r i t i o n ,  w i t h  
l i t t l e  or no replacement by the same species or by former processes. 
More natural  management would probably require the use of f i r e  on most 
areas.  T h i s  would en ta i l  es tabl ishing a balanced burn ing  program which 
would a1 low the maintenance of the appropriate intermediate numbers of 
trees representing a savanna. Such a program m i g h t  have to  be augmented 
by se l ec t ive  cu t t ing ,  though this would considerably reduce the natural-  
ness of the techniques employed. Understory species would probably have 
t o  be restocked i n  overgrazed savannas. Opportunities fo r  re lease of 
suppressed p r a i r i e  species should f i r s t  be allowed on areas recently 
grazed. 
savannas may never regain their former conditions because of regional 
drai  nage impacts. 

Regardless of which techniques a re  used, previously wetter 

INVENTORY GUIDELINES: All Ohio savanna remnants, w i t h  or  without natural 
understories, should be inventoried. 
savanna generally should be c l a s s i f i ed  as p ra i r i e ,  while previous savannas 
w i t h  closed or nearly closed overstor ies  generally should be c l a s s i f i ed  
a s  savanna. 

Stands marginal between p r a i r i e  and 
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Beach-Dune Community 41.110 

DESCRIPTION: Characterist ic.species dominate a sand beach or dune formed 
by an existing lake. Dominant and associated species include: 

'5, Amnophila breviligulata Beachgras 
Canada Wi ld-rye, Elymus canadensi s 
Switchgrass, Panicum virgatum 
Winged Pigweed, Cycloloma a t r i p l i c i -  

folium - . . -. . . 
Russian Thistle,  Salsola - k a l i  

(an exotic) 
Fou r-o I c 1 oc k ; Mi ra b i  1 i s nyc t a q  i nea 

C1  ammyweed, Pol a n i  s i a  graveol ens 
(an exotic) 

Sea-rocket, Cakile edentula var .  
lacustr is  

Silverweed, Potentil la anserina 
Beach-pea, Lathyrus 'a onicus 

Seaside Spurge, Euphorbia 

Evening-primrose, Oenothera 

Wormwood, Artemisia caudata 
Cocklebur, X a n t h i u m  strumarium 

Wild Bean, Strophostyles 4 he vola 

polygonifol i a  

bienni s 

Many additional more generalized or less  frequent species occur. 
of the most character is t ic  species a re  endangered or threatened i n  Ohio. 

Several 

The species composition of the c m u n i t y  is  unlike any other i n  Ohio. 
The c m u n i t y  concept excludes ancient beaches, mostly i n  the form of 
post-glacial beach ridges, which now have ent i re ly  different  composi- 
t ions.  The community occurs i n  Ohio only along Lake Erie. 

The Ohio beaches a re  surprisingly consistent i n  compositions and patterns 
of species. The f i r s t  plant zone begins just below the storm level 
d r i f t  l i ne  of wood and beer cans. Scattered annuals occur here, usually 
dominated by sea-rocket. Additional species occur above this zone. 
They may or may not appear i n  additional zones, depending on the slope 
and other character is t ics  of the beach and i t s  storm history. Generally, 
the further the beach zone from the water, the less  severe the conditions 
and the more species, including annuals and perennials, t h a t  occur. 
Seldom, however, do  these zones form complete covers over the sand. 

On only two beaches i n  O h i o  is the beach followed by open (i .e.  non- 
wooded) sand accumulations large enough to  be called dunes. 
here are there s ignif icant  stands of dune grass. 
rear beaches w i t h  greater climatic and substrate s t a b i l i t i e s  and greater 
numbers of species. 

And only 
Behind the dunes a re  

Behind the open beaches are  usually wooded areas, often of cottonwoods. 
A tangle of grape vines and shrubs frequently occupies the understory. 
The trees may or  may not occur on a stabil ized dune. Those wooded 
areas today are  usually strips narrowed by human development just behind 
them. 
beach type, b u t  this was considered not useful as the s t r ip s  which 
remain a re  small and they can just as easi ly  and possibly more accurately 
be viewed as integral parts of the whole beach system. 

I t  would be possible to  c lass i fy  the t ree  zones as a separate 

Beaches are  dynamic environments w i t h  continual movement of substrates 
.and communities. 
dunes, b u t  the species occurring there are  more adapted to  these 
fluctuations.  Tree succession onto the more stable rear beach or dune 
i s  a natural process. 

Changes are  most dramatic on the front beaches and 
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Descriptions of beaches in  Ohio a re  included i n  the works of Jennings 
(1908), Core (1948) and Marshall (1955). 

DISTRIBUTION: Beaches w i t h  species compositions similar t o  those i n  
Ohio occur i n  local areas throughout  the Great Lakes. Bexhes i n  Ohio 
are l imited t o  the shores of Lake Erie,  mainly in the f l a t t e r  t e r r a in  
west of Cleveland. Non-wooded s izeable  dunes e x i s t  a t  only two s i t e s ,  
in te res t ing ly  both east  of Cleveland. 

Sheldon's Marsh i n  Erie County has a good beach community, and Headlands 
Dunes in  Lake County has a good beach-dune comnunity. 

The beach community i n  Ohio  i s  endangered. Many of i t s  species 
a r e  endangered in  O h i o ,  and the community as  a whole consis ts  of isolated 
pieces,  most of w h i c h  a r e  spec i f i ca l ly  sought  and impacted by humans. 
Most of the beaches have been diminished by the long-term r i s e  of Lake 
Erie.  Sheldon 's  Marsh beach, one of the f i n e s t  in Ohio, will l i ke ly  
be l o s t  by the natural migration of i t s  sand base. One of the two dune 
stands i s  pr ivate  and threatened by t r a i l  bikes and other human use. 
The other dune stand i s  a preserve b u t  receives heavy foot  t r a f f i c  from 
an adjacent park. 

STATUS: 

INVENTORY GUIDELINES: All beach pieces large enough t o  be cal led stands 
should  be inventoried. For preservation purposes, a l l  larger  beaches 
should be regular ly  monitored fo r  f l o r i s t i c  composition changes. 
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DESCRIPTION: Lichens, mosses, herbs and shrubs dominate an open calcareous 
c l i f f  community. Characteristic vascular species include: 

Walking Fern, Asplenium rhizophyllum 
Wal l-rue, A. ruta-muraria Columbine, Aquilegia canadensis 
B u l  bl e t  Fern ,=topteri s b u l  b i  f era 
Purple Cliff-brake, -- Pellaea 

Polypody , Polypod i um v i  rgi n i  anum 

Many other species occur, most of them much more locally than those above. 

Sedge, Carex eburnea 

A1 umroot, Heuchera ameri cana 
Hydrangea, Hydrangea arborescens 

atropurpurea Sull ivantia,  S u l l  i v a n t i a  sul l i v a n t i i  

The community i s  similar only to  the non-calcareous c l i f f  community type. 
Many of the same species occur on b o t h .  
communities i n  Wisconsin and found t h a t  greater species s imi la r i t i es  were 
obtained when the c l i f f s  were classi f ied as being "shaded" or "exposed" 
rather t h a n  being classif ied by the i r  substrate types. 
ered for the O h i o  c lass i f icat ion b u t  was n o t  done for  two main reasons. 
First, good comparative data a re  not available to  make the comparisons 
that  Curtis d i d .  
considerably more d i f f i c u l t  than t h a t  of substrate. 
always shaded, some par t ia l ly ,  and others are wholly or partly shaded 
fo r  different  amounts of time each day. 
of exposure are mediated t o  different  degrees by the amounts of water 
i n  or on the substrate. 
simpler t o  speak of i t  as one community w i t h  d i f ferent  gradient types 
t h a n  as different  communities. Nevertheless, the classi f icat ion should 
be reevaluated as more d a t a  are obtained. 

Curtis (1959) studied c l i f f  

This was consid- 

Second, f i e l d  determination of re la t ive  shading i s  
Some c l i f f s  are 

Too, the physiological effects  

Lastly, given a single c l i f f ,  i t  was considered 

Calcareous c l i f f s  are  commonly bounded on the bottom by ei ther  water or 
some mesic forest .  
mesic fores t ,  usually oak-maple or oak-hickory. 

They a re  usually bordered on the top by a dry or dry- 

Descriptive accounts of calcareous c l i f f s  i n  Ohio include the works of 
Braun (1917, 1928, 1969), Core (1948) and Anliot (1973). 

DISTRIBUTION. The nominal category of calcareous c l i f f s  applies worldwide 
wherever calcareous substrates are  exposed. 
t o  those i n  Ohio, however, are  limited t o  eastern North America. 
careous c l i f f s  i n  Ohio occur throughout the s t a t e  b u t  a re  common only 
i n  local areas. Few exis t  i n  the mostly non-calcareous region of eastern 
Ohio. In western Ohio  most of the calcareous materials are buried by 
t i l l .  The c l i f f s  are  most prominent i n  the Lake Erie is lands and Catawba 
Peninsula, along r ivers  t ha t  have dissected t h r o u g h  the t i l l ,  and i n  
the unglaciated Bluegrass Region i n  Adams County. The substrate i s  
usual ly  dol omi t e  or 1 imestone. 

Good examples of the community exist a t  Clifton Gorge i n  Greene County, 
and in the Edge of Appalachia preserves i n  Adams County. 

Cl i f f s  w i t h  species similar 
Cal- 

STATUS: Although some of the cornunities have been destroyed by reservoirs 
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and other human disturbances, most appear t o  remain in t ac t .  Rock climbers 
pose local threats, and acid rain may pose an insidious general threat. 
The community needs more study t o  assure t h a t  i t s  major var iants  are 
preserved, i n c l u d i n g  those expressed by non-vascular species. 

INVENTORY GUIDELINES: All s izeable  calcareous c l i f f s  should be inventoried, 
especial ly  in regions where they are n o t  common. Good notes should be 
taken on the environmental cha rac t e r i s t i c s  of the s i t e ,  including sub- 
strate type and wetness, and exposure. 

SELECTED REFERENCES: 
Anliot, S.F. 1973. The  vascular f l o ra  of Glen Helen, Clifton Gorge, and 

John Bryan S ta te  Park.  Ohio Biol. Surv. ,  Biol. Notes No. 5. 162 p. 

Braun, E . L .  1917. The vegetation of conglomerate rocks of the Cincinnati 
region. Plant World 20: 380-392. 

. 1928. The vegetat ion of the Mineral S p r i n g s  region of Adam 

. 1969. An ecological survey of the vegetation of For t  Hill S t a t e  

County, Ohio. Ohio Biol. Surv.  3: 305-517. Bull. No. 15. 

Memorial, Highland  County, O h i o .  Bull. Ohio Bio l .  Surv.  new ser. 
3 ( 3 ) :  1-134. 

Core, E . L .  1948. The f lo ra  of the Erie Islands. Ohio S t a t e  Univ., Franz 
Theodore Stone Lab. Contr. No. 9. 106 p .  

Curt is ,  J.T. 1959. The vegetation of Wisconsin. Univ. Wisconsin Press, 
Madison. 657 p. 
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Non-calcareous C1 iff Comuni ty 42.120 

DESCRIPTION: Lichens, mosses, herbs and shrubs dominate an open non- 
calcareous cliff comnunity. Characteristic vascular species include: 

Mountain Spleenwort, Asplenium 

Pinnatifid Spleenwort, A. 
mon tanum 

- pi nnati f i dum 
Hav-scented Fern, Dennstaedtia w 

puncti lobula 

i n termed i a 
Intermediate Wood Fern, Dryopteris 

Marginal Shield Fern, D. marqinalis 
Polypody , Polypod i um vTrgi n i anum 
Blunt-lobed Woodsia, Woodsia obtusa 
Bentgrass, Agrostis perennans 
Columbine, Aquileqia canadensis 

Marginal Shield Fern, D. marqinalis 
Polypody , Polypod i um vTrgi n i anum 
Blunt-lobed Woodsia, Woodsia obtusa 
Bentgrass, Agrostis perennans 
Columbine, Aquileqia canadensis 
Stonecrop, Sedum ternatum 
Hydrangea, Hydrangea arborescens 

Many additional species exist lcoally, usually less frequently than those 
above. Several endangered or threatened species occur in the comunity. 

The community is similar only to the calcareous cliff community, the 
two being distinguished more by substrate types than by species composi- 
tions. 

- 

The two communities do have many species in common. 

Non-calcareous cliff communities vary in composition mostly in correlation 
with exposure intensity and substrate moisture. 
ranges from dry, shaded grottoes to wet or moist shaded lower cliffs or 
colluvium, to exposed cliffs on moist substrates or shaded cliffs on 
dry substrates, to very dry exposed upper cliffs and cliff tops. A 
gradient of vegetation follows these changes. Most species require at 
least slight ledges or crevasses for rooting, with the areas having the 
greatest soil accumulations generally supporting the greatest diversities 
of species. 
ing to these different environmental factors or to species similarities. 
See a further discussion of this in the description of calcareous cliff 
communities. 

The cliff environment 

Cliff comnunities may be classified in different ways accord- 

Non-calcareous cliffs in Ohio generally are bordered on the bottom by 
streams or mesic to dry-mesic forests, and on the top by dry forests of, 
usually, oak-pine or Appalachian oak. 

Works on the non-calcareous cliff comnunity in Ohio are scarce, but 
include those in Griggs (1914) and Noblick (1972). 

Non-calcareous cliff connunities exist throughout much of 
the world, with those having species compositions similar to Ohio 
comnunities occurring through much of eastern North America. In Ohio 
they are limited to eastern Ohio where the substrates are usually sand- 
stones, conglomerates or shales. Most are in the Unglaciated Plateau 
though some are in the Glaciated Plateau where erosion has exposed and 
dissected the bedrock. 

DISTRIBUTION: 

Examples of the community exist at Nelson-Kennedy Ledges in Portage County, 
the Hocking Hills State Parks in Hocking County, and Lake Katharine in 
Jackson County. 

STATUS: The comnunity is fairly c m o n  in the Unglaciated Plateau but fairly 
rare in the Unglaciated Plateau. The community has received too little 
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systematic study t o  accurately ident i fy  the s t a t u s  of d i f f e r e n t  exposure 
or regional subtypes. The community stands generally appear s tab le .  
In some areas  they have suffered from quarry operations, and the level 
portions a t  several parks have been severely h u r t  by human t r a f f i c .  

must be s e l e c t i v e ,  seeking the la rger  and more diverse stands w i t h  wider 
var ia t ions  of environmental conditions.  Inventories i n  the Glaciated 
Plateau.or  other  areas  where the c m u n i t y  i s  uncommon should document 
most of the more s izeable  stands.  

INVENTORY GUIDELINES: Inventories i n  areas  where the c l i f f s  are common 

SELECTED REFERENCES: 
Gr iggs ,  R.F.  1914. A botanical survey of the Sugar Grove region. Ohio 

Biol. Su rv .  1: 244-340. Bull. No. 3 .  

Noblick, L . R .  1972. The  plant c m u n i t i e s  and vascular f l o r a  of Conkle's 
Hollow S t a t e  Park, Hocking County, Ohio. M.S. t h e s i s ,  Ohio S ta te  
U n i v . ,  Columbus. 163 p. 
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Map1 e-As h Swamp 51.110 

DESCRIPTION: Soft maples, ashes and/or associated species dominate over 
substrates a t  l eas t  seasonally wet with non-flowing ( i  .e. non-riverine) 
water. Dominant species include: 

Red Maple, - Acer rubrum 
Silver Maple, - A. saccharinum 

Black Ash, Fraxinus niqra 
White Ash, - F.  americana 

Associated or locally codominant species include: 

Cottonwood, Populus occidental i s 
Q u a k i n g  Aspen, P. tremuloides Sycamore, Platanus occidentalis 
Black Willow, Szlix n i  ra 

American Elm. m a m e r i c a n a  

Sweetgum, Liquidambar  styraciflua 

Boxelder, - Acer nequndo 

Green Ash,  Fraxinus pennsylvanica 
Yellow Birch, -+ Betula a1 eghaniensis Blackgum, Nyssa sylvatica 

Additional species may be important locally.  American elm was once the 
major dominant before succumbing to  the Dutch elm disease, introduced 
into Ohio i n  1930. The elm i s  s t i l l  an important understory component. 
Black ash i s  more confined t o  central and northern O h i o .  Sweetgum i s  
res t r ic ted t o  southern O h i o .  

Maple-ash swamps d i f f e r  from oak-maple swamps i n  h a v i n g  few oaks (under 
ca. 20% of the number of canopy t r ees ) ,  and from mixed swamps i n  h a v i n g  
few of the more mesic species (e .g .  American basswood, tu l ip t ree ,  e t c . ;  
under ca. 20% of the number of canopy t rees) .  
oak-red maple stands in having l i t t l e  (under ca. 20%) beech. 

They d i f fe r  from beech- 

Maple-ash swamps grade i n t o  open wetlands, primarily marshes and shrub  
swamps. Here the less  shade-tolerant species such as cottonwood and 
black willow are  commonly more prevalent. 
wetlands may replace the other w i t h  changed water levels. Maple-ash 
swamps a l s o  grade i n t o  oak-maple swamps and mixed swamps, the division 
between these sometimes being quite arbi t rary.  

The major work on maple-ash swamps i n  O h i o  i s  t h a t  of Sampson (1930). 
Many other, mostly qual i ta t ive works ex is t .  Braun (1936) produced 
limited quantitative data on maple-elm-sweetgum communities on the 
I l l inoian T i l l  i n  southwestern Ohio. 

Either the swamps or the open 

DISTRIBUTION: Three of the main dominants of the community occur t h r o u g h o u t  
most of the eastern United States and southeastern Canada. Black ash 
occurs i n  the northeastern U.S. and southeastern Canada. Communities 
w i t h  some resemblances t o  those i n  Oh io  occur throughout much of t h i s  
range. Kuchler's (1964) elm-ash fores t  (no. 101) is  limited t o  Michigan, 
Indiana and Ohio. The SAF black ash-American elm-red maple type (no. 39) 
i s  limited primarily to  southeastern Canada and the Lake States (Eyre 
1980). 

The maple-ash community i n  Ohio is  located primarily i n  the Lake Plain, 
.Til l  Plains, Glaciated Plateau and locally i n  the Unglaciated Plateau. 
I t  occurs over poorly drained substrates i n  both upland and lowland 
areas. I t  and other swamp fores t  types are  included as elm-ash swamp 
on Gordon's (1966) map. 
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Young second-growth examples i n  O h i o  occur i n  portions of Go11 Woods i n  
Williams County and Fowler Woods i n  Richland County. 

STATUS: No mature s t a n d s  are known t o  exist. Most remaining s t ands  have 
been d i s t u r b e d  w i t h  repea ted  cutt ing,  and a l l  are threa tened  by reg iona l  
d ra inage .  

INVENTORY GUIDELINES: Inventory a l l  o l d e r  and l a r g e r  s t ands .  Inventory 
younger o r  sma l l e r  s t ands  t h a t  are  composi t iona l ly  o r  r e g i o n a l l y  unusual. 

SELECTED REFERENCES: 
Bea t l ey ,  J.C. 1959. The  primeval forests of a p e r i g l a c i a l  area i n  the 

Allegheny Pla teau .  B u l l .  O h i o  B io l .  Surv. new ser. l ( 1 ) :  1-182 + 
map. 

Braun, E .L .  1936. Forests of the I l l i n o i a n  Ti l l  P l a in  of southwestern Ohio. 
Ecol.  Monogr. 6: 89-149. 

Eyre,  F .H . ,  ed.  1980. Forest cover  types  of the United S t a t e s  and Canada. 
SOC. Am. Foresters, Washington. 148 p .  + map. 

Gordon, R . B .  1966. Natural  vege ta t ion  map of Ohio a t  the time of the 
ear l ies t  land surveys .  Ohio Biol.  Surv. ,  Columbus. Map. 

. 1969. The na tu ra l  vege ta t ion  of O h i o  i n  p ioneer  days.  Bul l .  O h i o  
B io l .  Surv. new ser. 3 ( 2 ) :  1-113. 

Kuchler, A.W. 1964. P o t e n t i a l  na tura l  vege ta t ion  of the conterminous 
United S t a t e s :  manual t o  accompany the map. Am. Georg. SOC. Spec. 
Pub. No. 36. 39 + 116 p. 

Sampson, A.W. 1930. Succession i n  the swamp forest  formation i n  northern 
Ohio. Ohio 3 .  Sc i .  30: 340-357. 
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Oa k-Map1 e Swamp 51.120 

DESCRIPTION: Oaks, so f t  maples, ashes and/or associated "hydric species" 
dominate over substrates a t  l eas t  seasonally wet w i t h  non-flowing 
( i  .e. non-riverine) water. Dominant species include: 

P i n  Oak, Quercus pa lus t r i s  Silver Maple, A. saccharinum 
Swamp White Oak ,  4. bicolor 
Bur Oak, 4. macrocarpa 
Red Maple, - Acer rubrum 

Black Ash, Frayinus nigra 
White A s h ,  - F. americana 

Associated or locally codominant species include: 

Cottonwood, Populus occidental i s  
Q u a k i n g  Aspen, P. tremuloides 
Black Willow, Szlix niqra 
Bitternut,  Carya cordiformis . 

Shellbark, C.  laciniosa 
Shagbark, CT ovata 
River BircE, m a  nigra 

White O a k ,  Quercus alba 
Yellow Oak .  0. muehlenberaii 

- 
- ~- 

Red Oak,  4: k b r a  
American E l m ,  Ulmus americana 
Sweetgum, Liquidambar  styraciflua 
B 1 ac kgum , Ny ssa sy 1 v a t  i ca 

Additional species may be important locally.  American elm was a major 
component prior t o  i t s  demise caused by Dutch elm disease. 
i s  res t r ic ted  mostly to northern and central O h i o ,  while r iver  birch and 
sweetgum are  rest r ic ted t o  southern Ohio. 

Black ash 

Oak-maple swamps d i f f e r  from maple-ash swamps i n  having a significant oak 
component (over ca. 20% of the number of canopy t r ees ) ,  and d i f f e r  from 
mixed swamps i n  having low nu.nbers of the more mesic species (e.g. American 
basswood, tu l ip t ree ,  e tc . ;  under ca. 20% of the t r ees ) .  They d i f f e r  from 
beech-oak, red maple ("wet beech") stands i n  h a v i n g  l i t t l e  (under ca. 20%) 
beech. 

On wetter ground, oak-maple swamps commonly grade into marshes and shrub 
swamps. 
or beech-oak-red maple ("wet beech") communi t i e s .  
oak-maple swamps and these other communities may occur i n  e i ther  direction 
following water level or other environmental changes. 

Few quantitative data have been gathered on oak-maple swamps i n  Ohio. 
Sampson (1930), Braun (1936) and Beatley (1959) conducted substantial 
works, mostly qual i ta t ive i n  scope. 

On s l igh t ly  dr ie r  ground they commonly grade i n t o  mixed swamps 
Succession between 

DISTRIBUTION: Oak-maple swamps similar t o  those i n  Ohio are  res t r ic ted largely 
to  or near the midwestern s ta tes .  

The southern aspect of this comnunity is  included i n  the SAF p i n  oak- 
sweetgum cover type (no. 65, Eyre 1980). 

The community i n  O h i o  occurs chiefly i n  the Lake P l a i n ,  T i l l  Plains, 
Glaciated Plateau and locally i n  the Unglaciated Plateau. Those w i t h  bur 
oak a re  mostly limited t o  the Lake plain and Wisconsin Ti l l  P la in ,  while 
those w i t h  pin oak and swamp white oak occur i n  a l l  regions. The 
community occurs on upland or lowland depressions, usually over t i l l  or 
lacustrine deposits. Gordon's (1966) ash-elm swamp category included - . I 

this and other swamp types. . < <  

0 c? 922.1 
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Second-growth examples e x i s t  a t  Irwin P ra i r i e  in Lucas County and 
Culberson Woods in Clinton County. Go11 Woods in  Williams County 
contains many large bur oaks, b u t  i t  a l so  has many mesic trees i n  por- 
t i o n s  of the understory. 

STATUS: No old-growth stands a r e  known t o  e x i s t  and most of the secondary 
stands a r e  threatened with cut t ing and regional drainage. 
swamp white oak stands have generally expanded with the cut t ing of other 
swamp types, b u t  they too a r e  probably declining now. 

Inventory younger and smaller stands t h a t  a re  compositionally or  region- 
a l l y  unusual. 

Pin oak and 

INVENTORY GUIDELINES: Inventory a l l  l a rger  and older growth stands. 

SELECTED REFERENCES: 
Beatley, J.C. 1959. The  primeval fo re s t s  of a per iglacial  area in  the 

Allegheny Plateau. Bull. Ohio Biol. Surv .  new ser .  l ( 1 ) :  1-182 + map. 

Braun, E .L .  1936. Forests of the I l l ino ian  T i l l  Plain of southwestern 
Ohio. Ecol. Monogr. 6: 89-149. 

Eyre, F .H. ,  ed. 1980. Forest cover types of the United States  and Canada. 
SOC. Am. For., Washington. 148 p .  + map. 

Gordon, R . B .  1966. Natural vegetation map of Ohio a t  the time of the 
e a r l i e s t  land surveys. Ohio Biol. Su rv . ,  Columbus. Map. 

. 1969. The natural vegetation of O h i o  in pioneer days. Bull. Ohio 
Biol. Surv. new ser. 3(2) :  1-113. 

Sarnpson, H . C .  1930. Succession in  the swamp fo res t  formation in northern 
Ohio. Ohio J. Sci .  30: 340-357. 
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Hemlock-White Pine-Hardwood Swamp 51.130 

DESCRIPTION: White pine, formerly hemlock, and/or hardwoods dominate over 
substrates a t  l ea s t  seasonally wet w i t h  non-flowing ( i  .e. non-riverine) 
water. Previous characteri s t i  c domi nant species i ncl ude : 

Hemlock, Tsuga canadensis 
White Pine, P i n u s  strobus 

Yellow Birch, Betula alleqhaniensis 
Red maple, Acer rubrum - 

Previous associated or locally codominant species include: 

Tamarack, Larix laricina 
American E m l m u s  americana 

Black A s h ,  Fraxinus n i g r a  

Other species may have been important locally.  

Whereas several s tands  of this  community once existed in northeastern Ohio, 
only one good stand i s  known t o  remain. Previously the stands apparently 
contained various mixtures of the three conifers and hardwoods l i s ted  
above. 

. i s  dominated by white pine, red maple and yellow birch. 
hemlock, and only a few tamarack ex i s t  on the more open margin. 

The one remaining stand, White Pine Bog Forest i n  Geauga County, 
I t  contains no 

There are a few f a i r l y  level hemlock stands on the Lake P l a i n  and Glaciated 
Plateau i n  Ashtabula County which may be easi ly  mistaken for t h i s  comunity. 
I n  these, however, the hemlock consistentlyoccurs on s l igh t  b u t  f a i r l y  
well drained r i s e s  above the sur rounding  pools of water or pockets of wet 
so i l .  These stands have many of the same understory species as up land  
hemlock stands and cannot accurately be termed swamp:. 

The community previously graded i n t o  various mixtures of bogs,  s h r u b  swamps 
and marshes on gradients toward wetter substrates. On d r ie r  ground they 
commonly graded i n t o ,  and probably were succeeded by, hardwood swamps. 
On steeper gradients they graded into various upland stands. White Pine 
Bog Forest grades upward into a stand of white pine, sugar maple, beech, 
e tc .  

Stein (1974) conducted a general survey of White Pine Bog Forest. 
Dachnowski (1912), Hicks (1933) and Van Dersal (1933) provided qual i ta t ive 
descriptions of stands now destroyed. 
ex is t .  

No quantitative data are  known to 

DISTRIBUTION: Stands w i t h  s imi la r i t i es  t o  those which existed i n  Ohio occur 
i n  Indiana, Michigan, Pennsylvania, New York, New England and Ontario. 
This range corresponds i n  par t  with Braun's (1950) hemlock-white pine- 
northern hardwoods region, Kuchler's (1964) northern hardwoods (type no. 
106), and SAF's white pine-hemlock type (no. 22, Eyre 1980). 
Ohio stand is  the White Pine Bog Forest i n  Geauga County. Additional 
stands previously existed i n  Ashtabula ,  Geauga, Portage, Trumbul l  and 
possibly additional northeastern O h i o  counties. Most occurred i n  ket t les  
or other glacial ly  derived depressions. 

The one good 

STATUS: White Pine Bog Forest appears successionally s table ,  though 
quantitative measurements w i t h  permanent plots shou ld  be made to  monitor 
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th i s .  The Forest i s  publically ownedbut i s  not formally protected. 

INVENTORY GUIDELINES: Any addi t ional ,  newly discovered stands,  large or 
' small, primary o r  secondary, should be inventoried. 

SEL ECT ED RE FE RENC E S : 
Braun, E.L. 1950 (1967 fasc.  ed.). Deciduous fo re s t s  of eastern North 

America. Hafner Pub. Co., New York. 596 p. + map. 

Dachnowski, A.  1912. Peat deposits of Ohio. Ohio  Geol. Surv .  Bull. 16. 
424 p. 

Eyre, F.H. ,  ed. 1980. Forest cover types of the United S ta tes  and Canada. 
SOC. Am. For . ,  Wahsington. 148 p. + map. 

Hicks, L . E .  1933. The or iginal  f o r e s t  vegetation and the vascular f l o r a  
of Ashtabula County, Ohio. Ph.D. d i s s . ,  Ohio S ta te  Univ., Columbus. 
211 p. 

Kuchler, A.W. 1964. Potential  natural  vegetation of the conterminous 
Uni t ed  States:  manual t o  accompany the map. Am. Geogr. SOC. Spec. 
Pub.  No. 36. 39 + 116 p .  

Stein,  C . B .  1974. Evaluation of White Pine Bog Forest, Ohio, as a National 
Natural Landmark. U.S. Dep. In t . ,  Natl. Park Serv. 6 + p.  

Van Dersal, W.R. 1933. An ecological study of Pymatuning Swamp. Ph.D. d i s s . ,  
Univ. P i t t s b u r g h .  138 p. . 
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Mixed Swamp 51.140 

DESCRIPTION: A mixture of typical wet swamp trees and one or more species of 
more mesic nature dominate over substrates a t  l eas t  seasonally wet w i t h  
non-flowing ( i  .e. non-riverine) water. 
include : 

The typical wet swamp species . 

P i n  O a k ,  QueLcus ~1;;:;;;~ 
Swamp White ak, 
B u r  Oak, 4. macrocar a 

American E l m ,  Ulmus americana 
Yellow Birch: 4 etu a alleghaniensis 

Typical more mesic species include: 

Hickories, Carya spp. 
Black Walnut, Juglans n igra  
Red O a k ,  Q. rubra 
White Oak; - -  Q x a  

Red Maple, Acer rubrum 
Silver Maplfi.=arinum 
Black Ash, Fraxinus nigra 
White Ash, m c a n a  - 

Tuliptree, Liriodendron tu l ip i fe ra  
B1 ack Cherry, Prunus seroti  na 
American Basswood, Ti l ia  americana 

Many other wet and more mesic species may occur as associates or as local 
codomi nan ts . 
Mixed swamp d i f fe rs  from both maple-ash and oak-maple swamps by i t s  inclu- 
sion of a substantial amount (over ca. 20% of the number of canopy t rees)  
of one or more of the more mesic species. 
j u s t  more complex communities in'terms of species richness, including 
species of b o t h  wet and wet-mesic s i tuat ions.  They can be viewed as t ransi-  
tional types, t h o u g h  t h i s  implies an unwarranted lesser secondary s ta tus .  
Mixed swamps d i f f e r  from beech-oak-red maple ("wet beech") by lacking 
s ignif icant  amounts (under 20% of the t rees)  of beech. 

Mixed swamps i n  general are 

Mixed swamps character is t ical ly  grade i n t o  maple-ash or oak-maple swamps 
on wetter ground, and beech-oak-red maple and other upland types on dr ie r  
ground.  
from the wetter t o  the more mesic of these, though the dynamics i n  many 
s i tua t ions  is  probably more complex t h a n  t h i s .  

Classical succession theory would suggest gradual a1 teration 

L i t t l e  qual i ta t ive or quantitative.data exis t  on mixed swamps i n  O h i o .  
Sampson (1930) provided some valuable description, his red oak-basswood 
phase of the elm-ash-swamp fores t  corresponding to  the treatment of 
mixed swamp given here. 

DISTRIBUTION: Swamps w i t h  mixtures of some of these species occur through 
much of eastern North America, though those w i t h  greatest  s imilar i ty  to  
Ohio's are  limited primarily to  the Great Lakes s ta tes  and Ontario. 

Mixed swamps may occur anywhere i n  O h i o  b u t  are most prevalent i n  the Lake 
Plain, the Wisconsin Till  Plain and the Glaciated Plateau. 
over substrates generally wet-mesic i n  moisture. These may flood 
seasonally b u t  for  only limited periods. Mixed swamps on Gordon's (1966) 
map would represent a portion of his elm-ash swamp category. 

They ex is t  

STATUS: No old-growth stands a re  known and most existing secondary stands 
are  threatened with regional drainage and continued cutt ing.  Some of 
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the current stands probably represent invasions of more mesic species 
i n t o  previously wet swamps following drainage. 
have probably been invaded by additional more mesic species following 
drainage. 

toried.  
s t a b i l i t y  as mixed compositions in many stands simply denote past  
disturbance and immaturity. 

Gordon, R . B .  1966. Natural vegetation map of O h i o  a t  the time of the e a r l i e s t  
land surveys, Ohio Biol. S u r v . ,  Columbus. Map. 

Sampson, A.W. 1930. Succession i n  the swamp forest  formation i n  northern 
Ohio. Ohio 3. Sci .  30: 340-357. 

In pa ra l l e l ,  mixed swamps 

The current status of the community i n  Ohio i s  n o t  well known. 

All older growth and sizeable s tands should be i n v e n -  
Care must be taken t o  f i n d  s t ands  w i t h  r e l a t ive  successional 

INVENTORY GUIDELINES: 

SELECTED REFERENCES: 
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Map1 e-Cottonwood-Sycamore F1 oodplain Forest 52.110 

DESCRIPTION: Soft  maple, cottonwood, sycamore and associated species 
dominate on si tes flooded seasonally w i t h  flowing water. 
dominant species include: 

Character is t ic  

Cottonwood, Populus del toides 
Sandbar Willow, Salix in t e r io r  
Black Willow, S. nigra 
Hackberry, CelTis occidental i s  
American Elm, Ulmus americana 
Sycamore, Platanus occidental i s  

Honey1 ocust , G 1  ed i t s i  a tri acanthos 
Boxelder, Acer nequndo 
Si lver  M a p F A .  saccharinum 
Ohio Buckeye, xesculus glabra 
White Ash,  Fraxinus americana 
Green Ash,  - F. pennsylvanica 

Other species may be local ly  associated or codominant. Although many 
var ia t ions occur, the s o f t  maples, cottonwood and sycamore a re  f a i r l y  
consis tent ly  present as  dominants. 
is relegated to  mostly an understory posit ion since i t s  decimation by 
the Dutch elm disease. 
formed sand or  gravel bars and black wil low i s  common on the open r iver -  
side margins of the fores t s .  Hackberry, honeylocust and Ohio buckeye 
a re  more common i n  calcareous areas.  

American elm too is  consis tent  b u t  

Sandbar willow i s  usually present on newly 

The maple-cottonwood-sycamore floodplain community d i f f e r s  from the r ive r  
birch-maple floodplain in  having small amounts (under ca. 20% of the 
number of canopy trees) of river birch,  and i t  differs from mixed flood- 
plain forests i n  having small amounts (under ca. 20% of the canopy t r e e s )  
of more mesic species (e.g. sugar maple, beech, red oak, white oak, e t c . ) .  

Maple-cottonwood-sycamore floodplains a re  usually f a i r l y  d i s t i n c t  comuni- 
t ies,  comonly separated on one side by the r ive r  channel and on the 
other by a d r i e r  fo re s t  on a te r race  or  a slope. Today, however, the 
te r race  community is  usually corn. The most typical examples a re  those 
which flood annually. Those w i t h  less frequent flooding or w i t h  floods 
of shor te r  durations usually have more mesic species and approach the 
mixed floodplain comnunity canposition. 

The community i s  dynamic, annually receiving si1 t loads i n  some. portions 
and losing so i l  and vegetation i n  other portions. I t  typical ly  has 
d i f f e r e n t  vegetation zones developed on a l luv ia l  deposits of different 
ages. 
wise maturation more t h a n  i t  does any complex successional pattern.  
vegetation both a f f ec t s  and i s  subject  t o  the continual meandering of 
the stream channel. 

Replacement of one zone by another involves simply short-term step- 
The 

Signi f icant  studies on components of the maple-cottonwood-sycamore flood- 
p l a i n  comnunity i n  or near Ohio incude those of Hood (1967), Lee (1945), 
Lewis (1975) and Lindsey e t  a l .  (1961). More general statements include 
those i n  Braun (1 91 6 ) ,  Braun ( 1928) , Beat1 ey (1 959) and Gordon. (1 969). 

maple-cottonwood-sycamore comnuni t y  i n  O h i o  occur primarily i n  or near 
g lac ia ted .a reas  i n  the midwestern and Great Lakes s t a t e s  and southern 
Ontario. 

DISTRIBUTION: Floodplains w i t h  species compositions similar to  those i n  the 

The c m u n i t y  corresponds i n  par t  t o  the SAF silver maple- 

. .  
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American elm type (no. 62; Eyre 1980). 
type along most a l l  larger  river channels except those w i t h  substant ia l  
r i v e r  birch populations i n  southeastern Ohio. The comnunity corresponds 
only par t ly  w i t h  Gordon's (1966) bottomland hardwoods type. 

In Ohio i t  i s  the major floodplain 

STATUS: The  community is  r e l a t ive ly  common i n  t h e ' s t a t e  though very few 
are  old growth  and the width of many has been diminished by agr icu l ture ,  
f lood  control structures, e tc .  

INVENTORY GUIDELINES: Inventory e f f o r t s  should concentrate on the larger  and 
Perspective must be maintained on the dynamic nature more mature stands. 

of the comnunity, rea l iz ing  t h a t  wha t  i s  inventoried or preserved today 
could be considerably changed tomorrow. 

SELECTED REFERENCES:  
959. The primeval fo re s t s  of a periglacial  area i n  the 
ateau. Bull. Ohio. Biol. Surv .  new ser. l ( 1 ) :  1-182 p. + map. 

Beatley, J.C. 
Allegheny P 

Braun, E . L .  19 
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6. The physiographic ecology of the Cinci'nnati region. Ohio 
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~~ The vegetation of the Mineral Springs region of Adams County, 
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White River system of Indiana. Butler Univ. Bot. Stud. 7: 1-21. 

Lewis, K.P. 1975. Comnunity analysis  and the dynamics of establishment of 
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River Birch-Maple Floodplain Forest 52.120 

DESCRIPTION: River birch, soft maple, sycamore, American elm ( a t  l eas t  
formerly), and associated species dominate on s i t e s  flooded seasonally 
w i t h  f lowing  water. Characteristic dominant species include: 

Black Willow, S a l i x  n iqra  
River Birch, Betula niqra 
American Elm, Ulmus americana 
T u 1  ip t ree ,  Liriodendron t u 1  ip i fera  
Sycamore, Platanus occidentalis 
Black Cherry, Prunus serotina 

Boxelder, Acer nequndo 
Red Maple, A. rubrum 
Si 1 ver Maple, A. saccharinum 
Yellow Buckeye, Aesculus octandra 
White Ash,  Fraxinus americana 

Other species may be present locally as associates or codominants. 
birch, the key indicator species, varies i n  abundance from nearly pure stands 
to  representing b u t  small portions of more complex stands. By arbi t rary 
definit ion,  however, the birch should comprise over approximately 20% of 
a s tand 's  canopy trees t o  be classi f ied as the birch type. 
ent ia tes  r iver  birch-maple floodplain stands from those i n  e i ther  the 
maple-cottonwood-sycamore or mixed floodplain community types. 

River 

This d i f fe r -  

This c lass i f icat ion will sometimes appear quite a r t i f i c i a l  where the birch 
types grade slowly i n t o  the other types, or where a community appears 
similar i n  a l l  respects t o  a birch type except for the possibly fortuitous 
absence of the birch a t  given s i t e s .  Otherwise, the birch community type 
i s  usually f a i r l y  d i s t inc t  from most other community types. 
i s  much d i f fe ren t  from the more upland terrace or slope communities commonly 
existing along i t s  landward margins. One area where the birch community does 
become confused w i t h  other communities is  on lacustrine deposits of the 
preglacial Teays River drainage system. Here, r iver  birch enters communi- 
t i e s  of p i n  oak, red maple, sweetgum, e tc .  i n  swamp, as versus floodplain, 
communities. 
counties. 
McClelland and Ungar (1970) found that  r iver  birch stands i n  southeastern 
O h i o  a re  frequently overwhelmingly dominated by the birch. They attr ibuted 
much of this dominance t o  tha t  species' apparently h i g h  tolerance to  the 
acid mine drainage prevalent i n  tha t  region. 
confirmed these resu l t s  and indicated the so i l s  of r iver birch stands are  
characterized by high aluminum concnetrations and low calcium and magnesium 
concentrations. 

I t  normally 

Beatley (1959) described this s i tuat ion i n  Jackson and Vinton 

Cribben and Ungar (1974) 

The best quantitative data on r iver  birch communities i n  Ohio are  those of 
Cribben and Ungar. 
t ive  accounts, including analyses of the ea r l i e s t  land surveys. 

Beatley (1959) and others have provided good descrip- 

DISTRIBUTION. The r iver  birch-maple floodplain forest  of O h i o  corresponds to  
the SAF r iver  birch-sycamore type (no. 61, Wistendahl i n  Eyre 1980). 
range of the l a t t e r  i s  given as southern New England wzt t o  southern 
I l l i no i s  and south t o  Florida and Texas. 
t o  the southern portion of the Unglaciated Plateau, especially i n  areas w i t h  
coal mine operations. As noted above, i t  i s  apparently related to  acid 
m i  ne drainage . 

The 

In Ohio the community i s  rest r ic ted 

STATUS: There is  evidence the type has considerably expanded in the s t a t e  
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s ince  the  advent o f  wh i te  man. 
i t s  range. 
c o n t r o l l e d  i n  t h e  s ta te .  Valuable s tud ies  cou ld  be conducted on areas 
n o t  hav ing b i r c h  now b u t  where i t  cou ld  be expected t o  grow i n  the  fu tu re .  

Today i t  i s  comnon along many streams i n  
I t may expand f u r t h e r  depending on how w e l l  a c i d  drainage i s  

INVENTORY GUIDELINES: To some e x t e n t  the  community can be considered a 
. "weedy" type which does n o t  war ran t  much inventory  e f f o r t .  Nevertheless,  

t h e  l a rge r ,  more mature and/or the  poss ib l y  more na tu ra l  stands should be 
documented. 

SELECTED REFERENCES: 
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Mixed Floodplain Forest 52.130 

DESCRIPTION: Various "wet" to  "mesic" species, usually i n  mixed stands, 
dominate on s i t e s  flooded seasonally w i t h  flowing water. 
"wetter" dominant and associated species include: 

Characteristic 

Hackberry, Cel t is  occidentalis 
American Elm, Ulmus americana 
Sycamore, Platanus occidental is  
Honey 1 oc u s-t s i a t r i a c a n t h o s 
Boxelder, Acer nequndo 
Red Maple, - A.  rubrum 

- 

Silver Maple, A.  saccharinum 
Ohio Buckeye, Eesculus 
Ye1 low B u c k e y e m a n  ra 
White Ash, Fraxifius americana 
Green Ash, m y l v a n i c a  - 

w 
The term "wetter" here implies t h a t  these species appear bet ter  able t o  
endure more strenuous flooding. 
res t r ic ted t o  the h a b i t a t .  Yellow buckeye, for  example, i s  more character- 
i s t i c  of mesic habitats.  

I t  does not imply these species are  

Characteristic more mesic species include: 

Hickories, Carya s p p .  
Black Walnut, Juglans niqra 
Beech, Fagus grandifolia 
White O a k ,  Quercus a l b a  
Red Oak,  Q. rubra  - -  

Tuliptree, Liriodendron tu l ip i fe ra  
Black Cherry, Prunus- serotina 
Sugar Maple, Acer 

- 
saccharum 

American Basswood, Ti l ia  americana 

Many additional species may occur locally.  Cottonwood, black willow and 
sandbar willow usually occur along the more open fores t  margins or open 
deposits i n  the r iver  channel. The "wetter" oaks, p i n  oak, swamp white 
oak and b u r  oak, a re  present i n  some areas, and several more mesic species 
may be present. The c m u n i t y  d i f fe rs  from maple-cottonwood-sycamore 
floodplains i n  having substantial amounts (over ca. 20% of the number of 
canopy t rees)  of these more mesic species or "wet oaks". I t  d i f fe rs  from 
river birch-maple floodplains i n  having l i t t l e  (under ca. 20% of the 
t rees)  r iver  birch. 

The community i s  complex and highly variable i n  nature largely because i t  
represents d i f fe ren t  transit ional stages between those communities which 
flood regularly fo r  extended periods and the upland communities which 
never flood. Thusly, i t  represents those cornunities which flood 
irregularly and usually for  brief periods. Most of the more mesic species, 
i n  f ac t ,  cannot tolerate  extended flooding. The community usually occurs 
on ground s l igh t ly  higher than that  occupied by maple-cottonwood-sycamore 
and river birch-maple comnunities, or i t  occurs on smaller streams which 
flood for  shorter durations. 

Floodplain stands w i t h  the "wetter" oaks a re  a lso included here even though 
they may not have less  flooding than the wettest floodplain cornunity types. 
This i s  done because of the i r  re la t ive infrequency compared to  the wettest 
types and the i r  often occurring as parts of more complex floodplains i n  
which wet and more mesic communities occur i n  mosaics. 

Admittedly, then, t h e  mixed floodplain community i s  somewhat of a waste 
basket i n  which floodplain stands which don ' t  f i t  into the maple-cottonwood- 
sycamore and r iver  birch-maple types a re  p u t .  Given this,  the community 
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represents a c lus t e r  of communities ra ther  than a more predictable 
homogeneous type. Several workers have noted tha t  the complexity of 
some floodplain stands i n  O h i o  reaches tha t  of mixed mesophytic stands. 
The main difference between the two i s  t ha t  one develops over alluvium 
and i s  sometimes flooded, and the other develops over residual s o i l s  
and i s  never flooded. 

In areas  where flooding i s  infrequent and/or where the so i l  i s  a mixture 
of alluvium, colluvium or  other deposi ts ,  the mixed floodplains may grade 
in to  other  lowland or  upland communities i n  which the lines of separation 
a r e  not always c l ea r .  
uplands may be various mesic types. 

The lowlands a re  commonly swamp fo res t s  and the 

Descriptions of mixed floodplain cornunities i n  or  near Ohio include 
those of Braun (1916), Beatley (1959), Lindsey e t  a l .  (1961) and 
Gordon (1 969). 

DISTRIBUTION: Mixed floodplains w i t h  varying degrees of s i m i l a r i t i e s  t o  
those i n  O h i o  occur throughout much of the eastern United S ta tes  and 
southern Ontario. They occur throughout Ohio i n  the t rans i t iona l  areas 
described above. 
r e fe r s  t o  th i s  community. 

affected by cu t t ing  and flood control measures. 
by permanent c lear ing more than the other types because, flooding l e s s  
of ten,  they a r e  more useable. Too, they usually contain more valuable 
timber. 
of the community's complexity and the incompleteness of ex is t ing  data .  

Only p a r t  of Gordon's (1966) bottomland hardwoods type 

As w i t h  a l l  O h i o  floodplain communities, mixed floodplains have been STATUS: 
They have been affected 

A c l ea r  s t a t u s  statement i s  d i f f i c u l t  t o  make, largely because 

INVENTORY GUIDELINES: All larger  and more mature stands should be inventoried. 
Effor ts  should be made t o  document different types of stands i n  d i f f e ren t  
physiographic regions. 
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Beech-Oa k-Red Map1 e Forest  53.110 

DESCRIPTION: Beech, o f t e n  w i t h  oaks and/or red  maple, dominates a wet-mesic 
h a b i t a t .  Comnon dominant and associated species inc lude:  

Shel lbark,  Carya l a c i n i o s a  
Shagbark, C. ovata 
Beech, Faqus m c a n a  
White Oak, Quercus a lba  
Swamp White Oak, 4. b i c o l o r  
Bur Oak, Q. macrocarpa 
P i n  Oak, 9. p a l u s t r i s  

Red Oak, 4. rubra 
American E lm.  Ulmus americana 
Sweetgum, Liquidambar s t y r a c i f l u a  
Red Maple, A .  rubrum 
S i l v e r  Maple, A. saccharinum 
Blackgum, Nyssa s l v a t i c a  
White Ash, Fraxinum + - a ba 

Add i t i ona l  species may occur l o c a l l y  as associates o r  codominan'ts. Since 
i t  demise by Dutch elm disease, American elm seldom appears i n  the  overs to ry  
b u t  may be common i n  the  understory .  Sweetgum occurs o n l y  i n  southern Ohio. 

The type va r ies  from near l y  pure beech t o  mix tures of i t  w i t h  the  o ther  
species. The community name "Beech-oak-red maple" i s  somewhat cumbersome 
and does n o t  by i t s e l f  convey a good image o f  the community type. 
(1969) ''wet beech type" does t h i s  b e t t e r  but,  un for tunate ly ,  i t  does n o t  
f it i n t o  the l o g i c  o f  the c u r r e n t  c l a s s i f i c a t i o n  system. 
i s  one o f  a nea r l y  f l a t  mo is t  t o  wet landscape, n o t  u s u a l l y  wet enough t o  
be c a l l e d  a swamp y e t  too  wet f o r  the  ex is tence o f  much sugar maple, beech's 
most common compatr io t .  Thusly, the community d i f f e r s  from swamp f o r e s t  
types by i t s  i n c l u s i o n  of s i g n i f i c a n t  amounts (over ca. 20% of the  number 
of canopy t rees )  o f  beech, and i t  d i f f e r s  from beech-sugar maple i n  having 
low amounts (under ca. 20%) o f  sugar maple. 
confuse a wet beech f o r e s t  w i t h  a beech-sugar maple fo res t  i n  which v o s t  
o f  the sugar maple has been s e l e c t i v e l y  cu t .  Beech f o r e s t s  a l s o  l a c k i n g  
sugar maple a l s o  occur as v a r i a t i o n s  o f  mixed mesophytic f o res ts ,  b u t  these 
u s u a l l y  occur on s lop ing,  mesic o r  dry-mesic s i t e s .  

Gordon's 

The c o r r e c t  image 

Care must be taken t o  no t  

The major reg ion  f o r  t he  wet beech community i n  Ohio i s  t he  I l l i n o i a n  T i l l  
P l a i n  i n  southwestern Ohio. Here, t he  comnunity and young secondary 
segregates of i t  represent  most of t h e  woodlot types on t h e  areas o f  
l e a s t  d i ssec t i on .  
i n  t h i s  reg ion.  
combinations o f  p i n  oak, red  maple, American elm and sweetgum succeeds 
t o  combinations o f  these w i t h  wh i te  oak and beech, fo l lowed by beech o r  
beech and wh i te  oak, fo l lowed u l t i m a t e l y  by beech, the physiographic 
c l imax.  Though some eco log i s t s  may argue w i th  the  temporal aspects o f  
t h i s  c l a s s i c a l l y  conceived pa t te rn ,  t he  bas ic  g rad ien ts  between these 
types, as o u t l i n e d  by Braun, do occur. 

Wet beech a l s o  occurs on the  Wisconsin T i l l  P la in ,  the Lake P l a i n  and 
the  Glac ia ted  Plateau. Here the  community va r ies  somewhat from t h a t  i n  
the  I l l i n o i a n  T i l l  P la in .  Sweetgum, f o r  example, i s  n o t  present, w h i l e  
bo th  bur  oak and s i l v e r  maple may be prominent. 
i n g l y  found beech much more abundant than sugar maple i n  the  o r i g i n a l  
f o r e s t s  o f  Shelby County, a t t r i b u t i n g  t h i s  t o  h igher  s o i l  mois ture 
?evels .  
wet beech i n  the  o r i g i n a l  f o r e s t s  of Ohio than i s  commonly known.. 

Braun (1936) conducted a major study on the  community 
She theor ized  a successional scheme i n  which var ious  

Shanks ( 1 9 5 3 ) ' i n t e r e s t -  

I t  i s  poss ib le  the re  was much less  beech-sugar maple and more 
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Wet beech f o r e s t s  comnonly grade in to  swamp fo res t s  lacking beech on 
wetter subs t ra tes ,  and into beech-sugar maple forests on more mesic 
subs t ra tes .  T h e  gradation i s  commonly gradual o r ,  sometimes, i n  mosaic, 
making an "either-or" categorization of a given stand d i f f i c u l t .  The 
secondary stands may also be confusing because the numbers of species 
w i t h  higher lumber values than beech have been reduced through " h i g h -  
grading", or  because the numbers of beech have been reduced t o  "improve" 
the stand. Regional drainage has undoubtedly al tered many former wet 
beech stands.  

Major works addressing the wet beech community type i n  Ohio include those 
of Braun (1936), Shanks (1953), and Fritts and Holowaychuk (1959). Addi- 
t ional  works a r e  avai lable  on this community as  i t  occurs i n  Indiana. 

DISTRIBUTION: The community i s  not known t o  extend beyond Ohio and Indiana 
b u t  probably occurs i n  a t  l e a s t  Michigan and Pennsylvania. 
i s  most common i n  the I l l ino ian  T i l l  Plain i n  southwestern O h i o  b u t  occurs 
a l s o  i n  the Wisconsin T i l l  Plain,  the Lake Plain,  the Glaciated Plateau 
and possibly local areas  of the Unglaciated Plateau. I t  usually occurs 
on nearly f l a t  t e r r a in  with only f a i r  drainage. In the I l l ino ian  Plain 
i t  occurs over s o i l s  t ha t  are  qui te  acid (Braun 1936). Par t  of the area 
mapped by Gordon (1966) as  "beech fores t s"  was undoubtedly wet beech. 

In Ohio i t  

Examples of the community exis t  a t  Stonelick S ta te  Park i n  Clermont County 
and Blacklick Woods i n  Franklin County. 

STATUS: T h e  community i s  s t i l l  frequent i n  the I l l inoian T i l l  Plain and i s  
r a re  i n  most of the r e s t  of the s t a t e .  
a r e  a t  l e a s t  pa r t ly  secondary. 
beech a r e  secondary. 
regional drainage. 

Nearly a l l  of the known stands 
Frequently nearly a l l  species b u t  the 

The type i s  threatened w i t h  continued cu t t ing  and 

INVENTORY GUIDELINES: All s izeable  and more mature stands should be inven- 
tor ied ,  espec ia l ly  those with s tab le  water regimes. 
taken t o  include only true wet beech stands and not cutover beech-sugar 
maple stands.  

Care should be 
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Beech-Sugar Map1 e Forest 53.120 

DESCRIPTION: Beech, sugar maple and associated species dominate the community. 
Dominant and associated species include: 

Shagbark Hickory, Carya ovata 
Black Walnut, Juglans n ig ra  
Beech, Faqus randifolia 

Red Oak, 9. rubra 
American E l m m u s  americana 
Slippery Elm, 2. rubra 

White Oak, Quercus + - a ba 

Tu1 iptree,  Liriodendron tu1 ipifera 
Black Cherry, Prtinus serotina 
Red Maple, Acer rubrum 
Sugar Maple, Acer saccharum 
American Basswood, Ti l ia  americana 
White Ash, Fraxinus americana 

Additional species occur less  frequently. Black maple (Acer - n i g r u m )  i s  
included as a part of sugar maple ( A .  saccharum), too much intergrading 
between these two occurring to  allow clear  separation i n  many stands. 

The community i s  most frequently dominated by beech and/or sugar maple, 
b u t  i t  often a l s o  contains a t h i r d  or fou r th  species as a codominant. I n  
only rare instances, as defined in the current c lass i f icat ion,  will beech 
or sugar maple be an insignificant member. The community i s  differentiated 
from beech-oak-red maple ( i  .e. wet beech) by i t s  inclusion of s ignif icant  
amounts (over ca. 20% of the number of canopy t rees)  of sugar maple, and  
by i t s  occurrence i n  mesic habitats w i t h  mesic associates rather t h a n  i n  
wet-mesic habitats w i t h  wetter associates (including understory indicators).  
I t  i s  differentiated from oak-maple communities by i t s  inclusion of 
considerable beech (over ca. 20% of the t r ees ) .  I t s  differentiation from 
mixed mesophytic forests  i s  more d i f f i c u l t ,  and the following arbi t rary 
guidelines are  used. 
most stands w i t h  s ignificant amounts (over ca. 20% of the number of canopy 
t rees)  of both beech and sugar maple are  classified as beech-sugar maple. 
Infrequent stands i n  these regions w i t h  greater mixtures of mesic trees 
qualify as mixed mesophytic. I n  the remainder of the s t a t e ,  including 
mostly the dissected regions i n  eastern and southern Ohio, mixed mesophytic 
stands a re  much more common. Because of the abundance of beech and/or 
sugar maple i n  many of these stands, the beech-sugar maple category south  
of the Wisconsin glacial border usually i s  applied only t o  stands w i t h  
h i g h  (ca. 70%) combined proportions of those two species, each contributing 
over ca. 20%. 

In the Wisconsin Ti l l  Plain and Lake Plain regions 

Beech-sugar maple forests  occur throughout Ohio b u t  are  most common and 
best developed i n  the Wisconsin Ti l l  P l a i n ,  the Lake Plain and the 
Glaciated Plateau, this comprising the O h i o  portion of the Beech-Maple 
Forest Region as mapped by Braun (1950). 
usually on roll ing or s l igh t ly  sloping topography over substrates of medium 
moisture levels.  Towards wetter s i t e s  i t  commonly grades i n t o  wet beech 
communities, while towards dr ie r  si tes i t  usually grades into oak-maple 
or oak-hickory communities. Stands comprising transit ional types between 
these combinations are  frequent. 

Here the community occurs 

Beech-sugar maple stands i n  the Glaciated Plateau, Unglaciated Plateau and 
Bluegrass Region are  generally more complex and less  clear i n  definit ion 
than those i n  the Ti l l  Plains and Lake P l a i n .  This i s  true largely 
because of the greater complexity of the topography and substrates i n  the 
former regions, resulting i n  more complex community relationships. 
Differentiation of beech-sugar maple and mixed mesophytic comuni t i e s  
there i s  based largely on the re la t ive  degrees of complexities achi@@3,.?5 
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i n  overs to ry  species r ichness.  
fundamental d i f ferences genera l l y  a re  lack ing .  
may be impor tant  i n  some areas, Beatley (1959), f o r  example, i n d i c a t i n g  
t h a t  beech-maple stands i n  the  Vinton and Jackson county reg ion  are  
r e s t r i c t e d  t o  a l l u v i a l  and l a c u s t r i n e  deposits. The two co rnun i t i es  form 
grad ien ts  i n  which, depending on the  s i t u a t i o n ,  the  beech-maple may appear 
as a s i m p l i f i e d  phase o f  the mixed mesophytic, o r  the  mixed mesophytic 
may appear as a complex phase o f  t he  beech-sugar maple. I n  most of these 
s i t u a t i o n s  the  two communities a re  s i m i l a r  enough t h a t  d i f f e r e n t i a t i o n  
as t o  type i s  unimportant. 

Other consis tent ,  s impler  and more 
Physiographic l o c a t i o n  

I n  a d d i t i o n  t o  mixed mesophytic communities, beech-sugar maple f o r e s t s  
i n  eastern and southern Ohio grade i n t o  var ious other  f o r e s t  types, 
i n c l u d i n g  mixed f l oodp la ins  on lowlands and oak-maple-tul iptree and 
Appalachian oak fo res ts  on uplands. 

Data on beech-sugar maple f o r e s t s  i n  Ohio are much more extens ive than 
those a v a i l a b l e  f o r  most o ther  community types. Some o f  the  more s ig -  
n i f i c a n t  works i nc lude  those o f  Wi l l iams (1936), Braun (1950), Shanks 
(1953),  Beat ley (1959), Gordon (1969), Vankat e t  a l .  (1975), Lindsey and 
Escobar (1976'), Pel1 and Mack (1977), and Dunn (1978). Many a d d i t i o n a l  
usefu l  s tud ies  have been conducted i n  adjacent s ta tes .  

. 

DISTRIBUTION: Braun (1950) showed her beech-maple reg ion  as i nc lud ing  Ohio, 
Indiana, b i t s  o f  I l l i n o i s  arid Wisconsin, Michigan, Ontario, New York 
and a b i t  o f  northwestern Pennsylvania. I n  add i t ion ,  she spoke o f  beech- 
maple stands o c c u r r i n g . i n  her  mixed mesophytic and western emsophytic 
f o r e s t  regions. Kuchler (1964, type no. 102) and the  SAF (Eyre 1980, 
type no. 60) i n d i c a t e d  s i m i l a r  d i s t r i b u t i o n s .  
on mesic s i t e s  i n  a l l  regions o f  t he  s ta te ,  as described above. Much of 
Gorgon's (1966) beech f o r e s t  category had t o  have been beech-sugar maple. 

I n  Ohio the  type occurs 

Fine examples e x i s t  a t  Hueston Woods i n  B u t l e r  County and Fowler Woods i n  
Rich land County. 

old-growth o r  s izeab le  stands remain. 
by c u t t i n g  and grazing. 
t h a t  sugarbush operat ions have s i g n i f i c a n t l y  h u r t  them. Though they 
remain f a i r l y  c m o n  a t  t h i s  time, i t  would be t e r r i b l e  t o  lose  good 
rep resen ta t i ve  stands throughout the  s t a t e  dur ing  our haste t o  preserve 
r a r e r  e n t i  t i e s .  

STATUS: Beech-sugar maple f o r e s t s  a re  r e l a t i v e  common i n  Ohio, though few 
They have been a f fec ted  p r i m a r i l y  

But  f o r  s e l e c t i v e  cu t t i ng ,  there  i s  no i n d i c a t i o n  

INVENTORY GUIDELINES: A l l  o l de r  and l a r g e r  stands should be inventor ied .  
E f f o r t s  should be made t o  l oca te  good stands over a good geographic 
spread. 
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Hemlock-Whi t e  Pine-Hardwood Forest 53.210 

DESCRIPTION: Hemlock and/or white pine and hardwood species dominate a 
community over upland ( i .e .  never flooded) substrates.  

Dominant and associated species include: 

White Pine, Pinus strobus 
Hem1 oc k ,  Tsuga canadensi s 
Yellow Birch, Betula alleghaniensis 
Sweet Birch, B.  lenta 
Beech, Fagus r a m 1  i a  
White Oak, guercus + a ba 

Red Oak, 4. rubra 
Tuliptree, Liriodendron tu l ip i  
Black Cherry, Prunus serotina 
Red Maple, Acer rubrum 
Sugar Maple, A. saccharum 
White Ash, Fraxinus americana 

f era 

Additional species occur more locally or less  frequently. Chestnut 
(Castanea dentata) was a former component. 

The community i s  different ia ted from most other community types simply 
when a s ignif icant  amount (over 20% of the number of canopy t rees)  of the 
conifer species is  present. 

T h e  community generally occurs on e i ther  valley slopes and bottoms or, in 
extreme northeastern O h i o ,  on f l a t  t i l l  or lacustrine deposits. The 
community i n  these two considerably different  environments are  considered 
subsets of the main community type. Though different  in other aspects, 
the subsets generally share the same overstory and understory species. 
The subset occurring on the f l a t s  a re  frequently termed "swamps". 
often occur in t i g h t  mosaics w i t h  ponded areas b u t  the t rees  themselves 
occur on r i s e s  which are never flooded. Hence, both the " f l a t "  and 
"valley" subsets a re  considered upland types. In contrast are  the hemlock- 
white pine types which originally d i d  occur i n  a t  l ea s t  periodically 
flooded environments, often in association w i t h  tamarack. These are more 
accurately termed hemlock-white pine hardwood swamps. Only one good 
example (White Pine Bog Forest) of this type i s  known to  remain i n  Ohio. 
I t  i s  probable i n  the original fores t s  that  the up land  and lowland conifer 
communities frequently formed gradients into each other. 

The upland hemlock-white pine hardwood forest  i s  sometimes considered a 
segregate of the mixed mesophytic community. This is  a legitimate concept 
and the two are  separated here partly for  convenience and because they 
a re  easy to  separate, a t  l ea s t  a r t i , f ic ia l ly .  

These 

In addition t o  the topographical variations,  the community also varies i n  
composition. Hemlock more frequently occurs without white pine than w i t h  
i t ,  and some white pine stands w i t h o u t  hemlock appear more closely 
associated to  oak communities than t o  hemlock-northern hardwood communi- 
ties. In southwestern Ohio hemlock interestingly occurs with arbor vitae.  
Many other less  apparent variations also occur. The community grades into 
various upland and lowland c m u n i t i e s ,  further augmenting i t s . d ive r s i ty .  

Black and Mack (1976) conducted the most rigorous study of the comnunity 
i n  Ohio t o  date. Other accounts include those of Williams (1936), Braun 
(1950), Beatley (1959) and Gordon (1969). 
exist fo r  Pennsylvania stands. 

Several works relevant t o  Ohio 
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DISTRIBUTION: Braun's (1950) hemlock-whi t e  pine-northern hardwoods region 
extends from Nova Scotia west t o  Manitoba and south t o  Pennsylvania, 
Ohio ( just  barely) ,  Michigan, Wisconsin and tlinnesota. Kuchler (1964, 
no. 106) c i t e s  a s imilar  region., and Eyre (1980) describes several 
re la ted community types within t h i s  region plus an extension in to  the 
southern Appalachians. 

Transeau (1950, i n  Gordon 1969) mapped fo re s t s  w i t h  hemlock in O h i o .  
Generally these =cur i n  o r  near the  eastern portion of the Lake Plain 
and the Glaciated and Unglaciated Plateaus. 
Clifton Gorge i n  Greene County. 
t ions.  White pine a l so  occurs i n  the eastern Lake Plain and Glaciated 
Plateau b u t  substant ia l  stands i n  the Unglaciated Plateau do  not occur 
south  of Washington County. 

An ou t l i e r  occurs a t  
The map displays interest ing concentra- 

A good hemlock-white pine stand ex i s t s  in Mohican Sta te  Forest, and good 
hemlock stands exist a t  Mohican Sta te  Park and the Hocking Hil ls  S ta te  
Park. 

STATUS: The s t a tus  of hemlock stands in Ohio i s  f a i r l y  good. Many of the 
best  stands a re  i n  preserves or parks. 
those in parks, however, a r e  heavily disturbed with trampling. Hemlock 
borer o r  other  diseases have apparently affected some stands. Deer have 
affected hemlock stands in the past ,  and the current ly  enlarging herds 
could repeat t h i s .  The s ta tus  of white pine i s  not as  strong, stands 
of i t  being r a re r  and few are  preserved. Too, i t s  survival in most upland 
communities i s  par t ly  dependent on f i r e  or other disturbance. 

All c lus t e r s  of hemlock or  white pine large enough t o  
be termed stands should be inventoried. 

The understories of most of 

' INVENTORY GUIDELINES: 
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Arbor Vitae-Mixedwood Forest 53.220 

DESCRIPTION: Arbor vi tae  and other needle-leaved and hardwood species 
dominate the comnunity. Dominant and associated species include: 

Red Cedar, Juniperus virginiana 
Arbor Vitae, Thu- . 
Hemlock, Tsuga cana 
White Oak, @ 
Scarlet  Oak, 4. coccinea 
Yellow Oak, 4. m m r g i i  

Additional species may occur locally. 

Chestnut Oak, 4. prinus 
Red Oak, 9. rubra 
Tuliptree , Liriodendron tulipifera 
Sugar Maple, Acer saccharum 
American B a s s w o o d , m e r i c a n a  
White Ash, Fraxinusalba - - 

The community i s  considered t o  ex i s t  simply where s ignif icant  amounts 
(over ca. 20% of the number of canopy t rees)  of a rbor  vi tae  are  present. 
The only other coruiiunity which has some, b u t  n o t  much s imilar i ty  i s  the 
arbor vi tae  fen,  of which Cedar Bog i s  the only example. Too, no grada- 
t ions between the arbor vi tae  upland and fen communities ever existed 
i n  O h i o .  

A t  Clifton Gorge and Rocky Fork Gorge the arbor  vi tae  tends to  form 
pure, isolated patches on the steep calcareous c l i f f s .  
understory species occur i n  the same v ic in i t ies  b u t  somewhat scattered 
and  isolated from the arbor vi tae .  I n  the Adams County communities the 
same relationships sometimes occur b u t  here the arbor  vi tae  a lso forms 
more mixed stands w i t h  the other,  mostly hardwood species. In general, 
the more extreme the exposure, the purer the arbor vi tae  stand. On the 
less  extreme uplands above the c l i f f s ,  the mixed stands generally grade 
i n t o  oak or oak-maple stands i n  short  distances from the outcrops. The 
arbor vi tae  appears competitively s table  only on or near these exposures. 

- 

Hemlock and boreal 

About the only works considering the O h i o  arbor vitae upland community 
w i t h  any de ta i l  a re  those of Braun (1928),  Anliot (1973)and Roberts and 
Younger (1973). 

DISTRIBUTION: Upland arbor v i tae  stands occur i n  scattered 1ocati.ons from 
the southern Appalachians, southern Ohio and Great Lakes region north 
into Canada. 
v i tae  i s  most common i n  Ontar io  and Quebec where i t  occupies both lowlands 
and uplands, including old-fields.  
Greene, ROSS, Highland and Adams counties. 
occurred,as scattered individuals i n  a few additional counties. Some of 
these, especially those in Delaware and Franklin counties, probably once 
represented good stands. 

Accessible examples of upland arbor vitae communities exist a t  Clifton 
Gorge in Greene County and the Wilderness i n  Adams County. 

Johnson ( i n  Eyre 1980, SAF type no. 37) reported arbor 

The comnunity i n  Ohio is  limited to  
The species a lso occurs, or 

STATUS: The  comnunity is  no t  currently under any d i rec t  threat ,  and i t  
appears successionally stable.  Nevertheless, too few of the limited number 
of s t a n d s  which ever existed i n  O h i o  a re  protected. 

INVENTORY GUIDELINES: All c lusters  of arbor vi tae  large enough to  be called 
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s t ands  should be documented. 
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John Bryan S t a t e  Park. Ohio Bio l .  Surv. ,  Bio l .  Notes No. 5. 162 p. 

Braun, E . L .  1928. The vege ta t ion  o f  the Mineral Spr ings  region of Adams 
County, Ohio. Ohio Biol.  Surv.  3: 375-517. B u l l .  No. 15. 
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Mixed Mesophytic Forest 53.310 

DESCRIPTION: A mixture of hardwood species dominate the community, usua l ly  
on mesic slopes or i n  mesic coves. 
i ncl ude: 

Dominant and associated species 

Hickories, Carya spp .  
Black Walnut, Juglans n igra  
Beech, Faqus randifolia 

Red Oak, Q.rubra- 
Tu1 iptree, Liriodendron t u 1  ip i fera  
Cucumbertree, Magnolia acuminata 

White Oak, Quercus + a ba 

Black Cherry, P r u n u s  serotina 
Red Maple, Acer rubrum 
Sugar M a p l e x  saccharum 
Yellow Buckeye, Aesculus octandra 
American Basswood, Ti l ia  americana 
White Basswood, T. heterophyll a 
White Ash,  FraxiFus americana 

Several other tree species occur i n  the community less  frequently or more 
locally.  Chestnut (Castanea dentata) was a former dominant .  Braun (1950) 
considered white basswood a n d m  buckeye as, possibly, the most 
character is t ic  canopy trees.  In Ohio, however, these trees are res t r ic ted 
to  the southern portion of the s t a t e .  

Most mixed mesophytic comnunities in Ohio never were as diverse as those i n  
the more southern Appalachians and most have been subsequently more 
simplified by cutt ing and other disturbances. 
as a whole i s  comprised of many species, any given stand may be considerably 
simpler. 
t rees .  
"segregate" of the mixed mesophytic community. 

Whereas the community 

Only one t ree  dominates b u t  the stand i s  s t i l l  a sample or a 
A good example would be a mesic cove with a pure s tand of t u l i p -  

Mixed mesophytic communities in Ohio grade into every other type of wet- 
mesic to  dry-mesic fores t  conanunity i n  southern and eastern Ohio. Pigeon- 
holing of stands or slope segments into classi f icat ion types becomes quite 
a rb i t ra ry .  The following general guidelines are used t o  d i s t i n g u i s h  mixed 
mesophytic stands i n  the current c lass i f icat ion system. 

Generally the stands i n  Ohio are  dominated by combinations of beech, t u l i p -  
t ree ,  sugar maple, red maple, white oak, red oak and white ash. T h i s  basic 
group i s  supplemented t o  varying degrees by the local addition of other 
species. Beech and tu l ip t ree  are  possibly the most important indicators 
i n  Ohio. Most well-drained, upland woods i n  southern and eastern Ohio  w i t h  
s ign i f icant  amounts (over 20% of the canopy t rees)  of beech can be considered 
m i  xed mesophytic , except those qual i fyi  ng as beech-sugar map1 e (where each of 
these speices represents over ca. 20% of the canopy trees and together they 
represent over ca. 70%) .  
amounts (20%) of tu l ip t ree  on mesic s i t e s  (coves and lower slopes 4 are a l s o  
considered mixed mesophytic. Tuliptree on dry-mesic s i t e s  (upper slopes 
and rounded hi1 1 tops),  however, generally fa1 1s into the oak-maple-tu1 iptree 
category, this community and the mixed mesophytic cornunity commonly form- 
i n g  continuums. Other stands lacking significant amounts of beech or  
t u l ip t r ee  may a l so  qualify as mixed mesophytic, depending on the mesic 
qua l i t i e s  of their s i t e s  and their indicator species. Stands on mesic 
s i t e s  w i t h  e i ther  yellow buckeye or white basswood, for  instance, are  
usually of t h a t  comnunity type. Many stands w i t h  s ignificant amounts of 
hemlock could also logically be called mixed mesophytic b u t  here, for 
a rb i t ra ry  convenience, they a re  placed i n  the hemlock-white pine-hardwood 
type 

Similarly, woods i n  t h a t  region w i t h  s i  n i f icant  
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Mixed mesophytic s tands  i n  Ohio are res t r ic ted mostly to  dissected terrain 
i n  eastern and southern Ohio outside the Wisconsin Ti l l  Plain and Lake 
Plain. Scattered stands with mixed mesophytic complexity, however, also 
occur i n  local dissected areas w i t h i n  these younger glaciated regions. 
Too, Sampson (1930) and Gordon (1969) indicated the community previously 
occurred locally on low sand ridges and other more level topography i n  
northeastern Ohio. 
from mixed swamp communities on those s i t e s ,  a problem which needs further 
inves t iga t ion .  As beech-sugar maple stands i n  the Wisconsin Ti l l  Plains 
and Lake Plains are  defined more broadly (stands where each of these 
species comprise over ca. 20% of the canopy t rees)  t h a n  they are  i n ' t h e  
h i l l  regions (where, combined they must comprise over ca. 70%), care must 
be taken to  r e s t r i c t  usage of mixed mesophytic categorization where beech- 
maple i s  more appropriate. TOO, stands w i t h  h i g h  compositional mixtures 
because of the i r  short-term developmental nature should n o t  be confused 
w i t h  more stable mixed mesophytic comnuni t i e s .  

Sampson found i t  d i f f i c u l t  to  separate mixed mesophytic 

As stated above, mixed mesophytic stands, where they occur, intergrade 
w i t h  most upland forest  types. In many ways they may be viewed simply 
a s  mixing  grounds where suitable habitats ex is t  for species of b o t h  
d r ie r  and wetter habitats.  Sampson (1930) considered the community i n  
northeastern Ohio a transit ional type between oak-chestnut and beech-maple 
communities. Mixed mesophytic stands generally occur on well drained . 
b u t  moist substrates and climatically mesic s i t e s ,  such as nor th-  and 
east-facing slopes and i n  coves. On upper slopes and west- or south- 
facing slopes they grade i n t o  the d r i e r  oak-maple-tuliptree, oak-maple, 
oak or oak-pine comnunities, frequently i n  that  order. 
of slopes they commonly grade i n t o  or abruptly meet floodplain communities. 

Most d a t a  on mixed mesophytic communities i n  Ohio are descriptive. 
cant works include those of Braun (1928, 1950, 1969), Segelken (1929), 
Sampson (1930), Cobbe (1943), Beatley (1959), and Gordon (1966, 1969). 
Much more work has been conducted i n  s t a t e s  south of O h i o .  

. 

A t  .;he bottoms 

S i g n i f i -  

9 0  

DISTRIBUTION: Braun's (1950) mixed mesophytic fores t  region extends along 
the Appalachian Mountains from Pennsylvania to  Alabama, while her 
western mesophytic fores t  region, which consists of a mosaic of mixed 
mesophytic and other comnunities, extends from the southern portion 
of her mixed mesophytic region west t o  the Mississippi River. Kuchler 
(1964, type no. 103) designated the mixed mesophytic community's 
dis t r ibut ion as Pennsylvania, West Virginia, Ohio, Kentucky and Tennessee. 

The community i n  Ohio  extends from the eastern portion of the Lake Plain 
i n  northeastern Ohio south t h r o u g h  or near the Glaciated Plateau, 
Unglaciated Plateau, Bluegrass Region and Ohio River Valley region i n  
eastern and southern Ohio (Braun 1950, Gordon 1966). 

One of the f ines t  examples i n  Ohio i s  a t  California Woods i n  Hamilton 
County. 

stands generally have a1 tered re la t ive  quanti t i e s  of dominant species 
compared t o  those i n  the original stands. TOO, the loss of chestnut has 
diminished the community's complexity. As a resu l t ,  typical stands of -, - ,  

STATUS: Most a l l  mixed mesophytic stands i n  Ohio have been cut ,  and the cut 

i t s  more complex variations in O h i o  a r e  now rare. 0(3b:-X$ 
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INVENTORY GUIDELINES: All small pockets of  old-growth s t ands  and a l l  more 

. composi t ions i n  d i f f e r e n t  reg ions  of  the s t a t e .  

extensive s t a n d s  should be inven to r i ed .  
those w i t h  g r e a t e r , s t a b l e  d i v e r s i t i e s  and t o  those w i t h  d i f f e r e n t  

Emphasis should be g i v e n  t o  
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Oak-Maple Forest 53.410 

DESCRIPTION: Oak, sugar maple and character is t ic  associated species domi- 
nate the c m u n i t y .  These include: 

Bitternut, Carya cordiformis 
P i g n u t ,  C .  p a  
Shagbark; C .  ovata 
Black W a l n c t , m a n s  n ig ra  
White Oak, Quercus -e7 a ba 
Scarlet  Oak. 4. c o c x a  
Yellow Oak, Q. m m r  i i  

Chestnut Oar, m ' s  
Red Oak, 4. ru6ra 

Black Oak, QT ve + utina 

Shumard Oak.  4. shumardii 
Hackberry, Cel t i s  occidentalis 
Slippery E l m ,  Ulmus rubra  
Red Maple, - Acer rubrum 
Sugar Maple, A. saccharum 
O h i  o Buckeye ,-Aescu 1 us g 1 a bra 
American Basswood, Ti l ia  americ 
White Ash, Fraxinus americana 
Blue Ash ,  - F. quadrangulata 

-- .na - 

Additional species occur less  frequently. Black maple (Acer n ig rum)  i s  
considered as p a r t  of sugar maple as a resu l t  of estensive intergradation 
between the two. 

The community i s  differentiated from beech-sugar maple, mixed mesophytic 
and oak-maple-tulip comunities by the absence of substantial amounts 
(over ca. 20% of the number of canopy t rees)  of beech, tu l ip t ree  or other 
more mesic species. 
hickory communities by the presence of s ignif icant  amounts (over ca. 20% 
of the t rees)  of sugar maple. 

b 

I t  i s  differentiated from Appalachian oak and oak- 

The community has considerable variation over i t s  range i n  Ohio. 
calcareous substrates the dominant oaks are  white, yellow, red and ,  
locally,  Shumard oak. Characteristic codominants are sugar maple, white 
ash, blue ash, hackberry and American basswood. Black wa lnu t  i s . l oca l ly  
important and honeylocust, Kentucky coffeetree,  slippery elm, Ohio buck- 
eye and redbud are  common second-growth or understory species. Near 
bedrock outcrops yellow oak becomes more prominent. 
islands the community i s  simplified to  largely sugar maple-hackberry 
communi t i e s  (Hami 1 ton and Forsyth 1972). 

Over non-calcareous substrates white, red, scar le t  and chestnut oak 
dominate w i t h  the sugar maple. Here, species more character is t ic  of 
calcareous substrates (e.g. yellow oak, hackberry and others) a re  
absent while species more character is t ic  of acid substrates (e.g. red 
maple, blackgum and, formerly, chestnut) are present. 

Over 

On the Lake Erie 

Towards more mesic sites the community generally grades into beech-sugar 
maple or mixed mesophytic communities, while towards dr ie r  s i t e s  i t  grades 
into oak-hickory or  Appalachian oak conununiites. 

Data on the community i n  Ohio include the works of Beatley (1959), Gordon 
(1966, 1969), Hamilton and Forsyth (1972), Anliot (1973), Antonio and 
Vankat (1977), and Vankat e t  a l .  (1977). 

DISTRIBUTION: The fu l l  d i s t r i b u t i o n  .of stands which could be called oak- 
maple i s  not well known. I t  extends a t  l eas t  into Ontario, Indlana and 
Kentucky, and i t  undoubtedly occurs i n  pockets eas t  and southeast of 
Ohio. 
mesic slopes of various substrate types. 

I t  occurs i n  scattered locations throughout O h i o ,  usually on dry- 
Concentrations of the commun-ityi ' 



132 

53.410 

i n  the o r i g i n a l  forests were mapped by Gordon (1966) ,  though current 
f i e l d  obse rva t ions  do no t  concur w i t h  his d i s t r i b u t i o n  of the type  i n  
northeastern O h i o .  

Examples' of oak-maple comnunities' e x i s t  a t  Cl i f ton  Gorge and Caesar Creek 
S t a t e  Nature Preserves. 

STATUS: The  community i s  f a i r l y  common i n  s c a t t e r e d  l o c a t i o n s  throughout  
O h i o ,  though those i n  eastern and sou theas t e rn  O h i o  are n o t  as well 
known.  A few examples, most ly  i n  western O h i o ,  are p ro tec t ed  or are 
a t  l e a s t  i n  pub l i c  ownership. 

t o r i e d .  

No old-growth s t ands  a re  known. 

INVENTORY GUIDELINES: All o l d e r  and more extensive s t ands  should be inven- 
Better examples are needed f o r  e a s t e r n  O h i o .  

SELECTED REFERENCES: 
A n l i o t ,  S.F. 1973. The  vascu la r  f l o r a  of Glen Helen, C l i f t o n  Gorge, and 

John Bryan S t a t e  Park. O h i o  Biol .  Surv., Bio l .  Notes No. 5. 162 p .  

Antonio,  T.M. and J.L. Vankat. 1977. Gradiant  a n a l y s i s  of secondary 
deciduous forest vege ta t ion  occurr ing  on a s lope  of For t  Ancient ,  
southwestern Ohio. Ohio J .  Sc i .  77: 68-71. 

Bea t ley ,  J.C. 1959. The primeval forests of a p e r i g l a c i a l  area i n  the 
Allegheny Pla teau .  B u l l .  Ohio Bio l .  Surv. new ser. 1 ( 1 ) :  1-182 + 
map. 

Gordon, R . B .  1966. Natural  vege ta t ion  map of O h i o  a t  the time of the 
e a r l i e s t  land surveys.  O h i o  Biol.  Surv., Columbus. Map. 

. 1969. The na tu ra l  vegetation of Ohio i n  pioneer days.  Bul l .  
Ohio Biol .  Surv. new ser. 3 ( 2 ) :  1-113. 

Hamilton, E.S. and J.L. Forsyth.  1972. Fo res t  cornunities of South 
Bass I s l and ,  Ohio .  Ohio 3. S c i .  72: 184-210. 

Vankat, J.L., D.S. Anderson and J.A. Howell. 1977. P l a n t  communities and 
d i s t r i b u t i o n  factors i n  Abner 's  Hollow, a south-cent ra l  O h i o  water- 
shed.  Castanea 42: 21 6-227. 



133 - &- 

--& 7478 
Oak-Maple-Tuliptree Forest  53.420 

DESCRIPTION: Oaks, t u l i p t r e e s ,  o f ten maples, and associated species dominate 
the  c o m u n i t y .  These species inc lude:  

Pignut, Carya g labra 
Shagbark, C. ovata 
Mockernut, C. tomentosa 
White Oak, guercus a lba 
S c a r l e t  Oak, 9. coccinea 
Chestnut Oak, 4. p r i n u s  

? l u t i n a  
)dendron t u l i D i f e r a  

Add i t i ona l  species occur l ess  f requent ly .  Chestnut (Castanea dentata)  
was a previous component. 
map1 e. 

Black maple (Acer - nigrum) i s  lumped w i t h  sugar 

The community i s  d i f f e r e n t i a t e d  from 'oak-maple, Appalachian oak and oak- 
h i cko ry  communities by the  presence of s i g n i f i c a n t  amounts (over ca. 20% 
of the  number o f  canopy t rees )  of t u l i p t r e e .  
mixed mesophytic and beech-maple communities by i t s  i n s i g n i f i c a n t  
amounts (under ca. 20% o f  the  t rees )  o f  beech and o ther  more mesic species. 

I t  i s  d i f f e r e n t i a t e d  from 

The co rnun i t y  i s  more homogeneous than the  oak-maple communi t i e s ,  being 
r e s t r i c t e d  p r i m a r i l y  t o  the Unglaciated Plateau. The d i f f e r e n t i a t i o n  
between those two co rnun i t i es  i s  n o t  g rea t  i n  t h a t  area. The near l y  
complete absence of t u l i p t r e e  i n  the g lac ia ted  range o f  the  oak-maple 
c o m u n i t y ,  however, and i t s  c o n t r a s t i n g l y  s t rong presence i n  much o f  t he  
ung lac ia ted  reg ion  prompts the separat ion of t he  two communities. A 
d i f f e r e n t  s p l i t  would be t o  lump the  oak-maple and oak-maple- tu l ip t ree 
communities o f  the  unglac ia ted reg ion  and d i f f e r e n t i a t e  them from the  oak- 
maple community o f  the  g lac ia ted  reg ion .  A t h i r d  method would be t o  lump 
a l l  three.  The apparent r e l a t i o n s h i p  o f  the  oak-maple- tu l ip t ree and 
mixed mesophytic communities, however, does n o t  agree we l l  w i t h  the  t h i r d  
opt ion.  Add i t i ona l  f i e l d  work i s  requ i red  t o  c l a r i f y  the  s i t u a t i o n .  

Many o r  most o f  the  oak - tu l i p t ree  o r  oak-maple- tu l ip t ree stands i n  Ohio 
today a re  secondary communi t i e s  which have considerably  expanded i n  
area s ince  the  c u t t i n g  o f  the  o r i g i n a l  f o r e s t s .  The l i g h t ,  e a s i l y  d i s -  
t r i b u t e d  seeds of t he  maples and t u l i p t r e e s ,  and the  r a p i d  growth o f  
t u l i p t r e e  a re  some of the  reasons f o r  t h i s  expansion. The co rnun i t y  type 
i s  now p reva len t  on many areas once c leared  and farmed. It i s  o f t e n  
i n d i c a t i v e  of areas where mixed mesophytic f o r e s t s  once grew, though i t  
a l s o  grows on s i t e s  p rev ious l y  occupied by beech-maple and the more mesic 
oak communi t i e s  . 
Data on the  community i n  Ohio a re  sparse, b u t  inc lude those o f  Braun 
(1950), Beat ley (1959) and Vankat e t  a l .  (1977). 

DISTRIBUTION: The co rnun i t y  occurs as segregates o r  secondary expressions 
o f  the  mixed mesophytic f o r e s t  through much o f  i t s  range, a t  l e a s t  near 
Ohio. Braun (1950) mapped the  mixed mesophytic f o r e s t  i n  a reg ion  from 
Pennslyvania t o  Alabama. The SAF t u l i p t r e e  ( i . e .  yel low-poplar,  no. 57) 
and tu1  ip t ree-wh i  t e  oak-northern red  oak (no. 59) types genera l l y  f a1  1 
i n  o r  near the  same reg ion  (Eyre 1980). 
most ly  t o  the  Unglaciated Plateau. 

I n  Ohio the  community i s  l i m i t e d  
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STATUS: Being somewhat of a "weedy" community, oak-maple-tu1 iptree i n  O h i o  

I t  has expanded in O h i o  since 
currently appears quite healthy. 
of foresters  trying t o  promote tul iptree.  
the time of white settlement. 
known t o  remain. 

I t  i s  aided by the selective c u t t i n g  

Unfortunately, no old-growth stands are 

INVENTORY GUIDELINES: Documentation must necessarily be selective of the 
older and more extensive s tands ,  especially those which may be protected 
from cutting and which appear successionally re la t ively s table .  
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Vankat ,  J.L., D.S. Anderson and J.A. Howell. 1977. Plant communities 
and dis t r ibut ion factors i n  Abner's Hollow, a south-central Ohio 
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DESCRIPTION: Characteristic upland oaks and, often, hickories dominate the 
comnunity. They include: 

Pignut, Carya glabra 
Shagbark, C. ovata 
Mockernut, C. tomentosa 
White Oak, ouercus alba 

Red Oak, 9. rubra 
Shumard Oak, 9. shumardii 
Post Oak, 4. stellata 
Black Oak, Q. velutina 

Additional species, including ones other than oaks and hickories, appear 
less frequently . 
The community.is distinguished from the Appalachian oak community by its 
lack of significant quantities (under ca. 20% of the number of canopy 
trees) of scarlet oak, chestnut oak and, formerly, chestnut. It is 
distinguished from oak-maple and oak-maple-tuliptree communities by its 
lack of significant amounts of sugar maple or tuliptree. It is distin- 
guished from oak-pine cornunities by its lack of much pine. - 

The major consistent dominants are white, red and black oak, and shagbark 
hickory. Post oak occurs in south-central Ohio, and Shumard oak occurs 
in western, especially southwestern, Ohio. 
concentrated more in southeastern Ohio. Many additional associates are 
correlated with sites over calcareous substrates in western Ohio, while 
another set of associates are associated with the non-calcareous substrates 
of eastern Ohio and the beach ridges of northern Ohio. 

Pignut and mockernut are 

The community often grades into the Appalachian oak community in eastern 
Ohio. 
tion of stands to one or the other appears highly artificial. They have 
become more similar since the demise of chestnut. In their extremes, 
however, the cornunities are fairly different. The practice of dividing 
these two cornunities in eastern Ohio can be questioned. More data on 
this topic are needed. 

The two communities there are often similar enough that classifica- 

The oak-hickory community also grades into oak-pine cornunities on more 
exposed or more disturbed sites. 
maple-tuliptree or mixed mesophytic communities on more mesic sites. 

It usually grades into oak-maple, oak- 

Several descriptive accounts of oak-hickory communities in Ohio exist. 
More comprehensive accounts are contained j n  Braun (1950), Beatley (1959) 
and Gordon (1969). 

DISTRIBUTION: The central portion of the oak-hickory community corresponds 
in general with Braun's (1950) western mesophytic and oak-hickory forest 
regions. This extends through much of the United States west and south- 
west of Ohio. Kuchler's (1964, no. 100) oak-hickory forest generally 
corresponds with this range. The type occurs throughout Ohio; being most 
prevalent on we1 1 drained moraines, beach ridges and dry bedrock slopes. 
Gordon's (1966) mixed oak distribution includes upland oak-hickory and 
other oak-related comnunities. 

STATUS: The type is relatively comnon in Ohio, though no very old-growth 
stands are known. Proper preservation efforts have probably not been 
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a f fo rded  the community because of i t s  frequency and lack of except iona l  
scenic q u a l i t i e s  and species d i v e r s i t y .  

INVENTORY GUIDELINES: Documentation must be selective for the b e t t e r  stands. 
Efforts, however, should be made t o  locate the o l d e r ,  less d i s tu rbed  
s t ands .  Representative s t a n d s  i n  a l l  reg ions  of the s t a t e  should be 
found . 
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Appalachian Oak Forest 53.520 

DESCRIPTION: Character is t ic  oaks, formerly chestnut,  and associated species 
dominate the community. These include: 

P i g n u t ,  Carya glabra 
Shagbark, C. ovata 
Moc kernu t , C. tomentosa Black Oak: 4. velutina 
Chestnut, Castanea dentata Red Maple, Acer rubrum 

Blackgum, Nyssa sylvat ica  
Sourwood, Oxydendrurn arboreum 

White Oak, Quercus alba 
Scar le t  Oak, - Q. coccinea 

Chesnut oak, Q. prinus 
Red Oak. 0. rLbrum 

Additional species occur less frequently.  

The  community i s  d i f fe ren t ia ted  from the oak-hickory community by having 
s i g n i f i c a n t  amounts (over ca. 20% of the number of canopy trees) of 
Appalachian elements, notably s c a r l e t  and chestnut oak and, formerly, 
chestnut.  
as sprouts.  
communities i n  having ins igni f icant  amounts (under ca. 20%) of either 
sugar maple or  t u l i p t r e e .  
low amounts (under ca. 20%) of pines. 

Today the chestnut i s  present only as  stumps and l e s s  frequently 
The community d i f f e r s  from oak-maple and oak-maple-tuliptree 

I t  d i f fers  from oak-pine communities i n  having 

Appalachian oak f o r e s t s  a r e  very s imilar  t o  oak-hickory f o r e s t s  as  they 
a r e  expressed i n  southeastern Ohio. 
following the decl ine of chestnut.  
on d r i e r  s i t e s .  The two types, however, intergrade enough t o  cause h i g h l y  
a r t i f i c i a l  "either-or" categorization on many si tes.  More data a r e  needed 
t o  indicate  whether the two communities should be kept as  separate 
enti t ies .  

The two have become more s imilar  
The Appalachian oak tends t o  occur 

Appalachian oak f o r e s t s  commonly grade i n t o  e i t h e r  oak-hickory or oak- 
pine f o r e s t s  on d r i e r  s i tes ,  and in to  oak-tuliptree,  oak-maple-tuliptree 
or just  t u l i p t r e e  stands on more mesic sites. I t  i s  probable t h a t  t u l i p -  
tree has probably usurped par t  of the area formerly occupied by chestnut,  
thusly d i m i n i s h i n g  the range of Appalachian oak f o r e s t s  i n  favor of 
tu l ip t ree- re la ted  comnunities. 

Accounts of the comnunity i n  Ohio have been made by Braun (1928, 1969), 
Beatley (1959), Gordon (1969), Vankat e t  a l .  (1977), Anderson and Vankat 
(1978), and others. 

DISTRIBUTION: Kuchler's (1964, type no. 104) Appalachian oak f o r e s t  i s  
indicated a s  occurring i n  the Appalachians west t o  Ohio. 
occurs throughout par ts  of  Braun's (1950) mixed mesophytic and oak-chest- 
n u t  forest regions. 
(Eyre 1980) f o r  chestnut oak (no. 44) and a t  l e a s t  portions of other oak 
cover types. 
t o  a l e s s e r  degree, the Glaciated Plateau. I t  generally occurs on over- 
drained ridges and upper slopes. 
includes Appalachian oak and other  oak types. 

The community 

I t  corresponds w i t h  the range given by the SAF 

In O h i o  i t  i s  r e s t r i c t e d  t o  the Unglaciated Plateau and, 

Gordon's (1966) mixed oak depiction 

Examples of second-growth stands exist a t  Fort Hill i n  Highland County, 
Christmas Rocks i n  Fa i r f ie ld  County and Lake Katharine i n  Jackson County. 
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53.520 

STATUS: Appalachian oak i s  one of the commonest communities i n  the s t a t e .  
Unfor tuna te ly ,  no u n c u t  s t ands  a r e  known t o  remain. Grea ter  effort  
should be extended t o  f i n d  e s p e c i a l l y  good s t ands ,  i f  they exist ,  t h a n  
t o  preserve only  what "happens t o  come along."  

INVENTORY GUIDELINES: Inventory e f f o r t s  must be q u i t e  selective. Only the 
less d i s t u r b e d ,  more ex tens ive ,  o r  more unusual s t ands  should be sought.  
Spec ia l  e f f o r t s  should be extended towards remnant old-growth s t ands .  
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Oak-Pine Forest 53.530 

DESCRIPTION: Oaks, hard pines and associated species dominate the community. 
These include: 

Yellow Pine, Pinus echinata 
Pitch Pine, P. rigida 
Virginia Pine, E. virqiniana 
P i g n u t ,  Carya glabra 
Mockernut, C .  tomentosa 
White O a k ,  Quercus alba 

Scarlet  O a k ,  Q. coccinea 
Chestnut O a k ,  Q. prinus 
Black O a k ,  Q. velutina 
Red Map1 e ,  k e r  rubrum 
Blackgum, N F  m i c a  
Sourwood, Oxydendrum arboreum 

Other species occur less  frequently. 
a former component. 

The community d i f fe rs  from a l l  other Ohio communities by i t s  inclusion 
of s ignif icant  amounts (over ca. 20% of the number of canopy t rees)  of 
one or more of the hard pines (white pine i s  c lass i f ied as a so f t  pine 
a n d  i s  excluded here). 

Chestnut (Castanea dentata) was 

Natural ,  s table oak-pine communities i n  O h i o  are res t r ic ted t o  very 
exposed, xeric up land  s i t e s  where the pines can compete effectively 
w i t h  hardwoods ( t h i s  term here meaning deciduous t rees ,  n o t  hard pines). 
A typical pine stand i s  bordered by a n  open non-calcareous c l i f f  commun- 
i t y  on one side,  and by an Appalachian oak comnunity on the other. 
pine grades i n t o  oak away from the c l i f f  where the cornunity i s  less  
exposed and the soil  i s  deeper. 

The 

. Natural pine stands i n  Ohio a re  n o t  common b u t  arc  res t r ic ted to  patches 
on severe s i t e s .  
are common. These generally occur on less  severe s i t e s  where the pines, 
i f  l e f t  undisturbed, will succeed t o  hardwoods. Increase of pine has 
been promoted by the cutting of hardwoods, f i r e ,  conservation replantings 
w i t h  pine, and the Christmas t ree  industry. 
rapidly invade cleared land and can compete well on abandoned, eroded 
so i l s .  

Secondary weedy stands, especially of Virginia pine, 

The light-seeded pines 

Data on oak-pine forests  i n  Ohio include those i n  Beatley (1959) and 
several theses and dissertations.  

DISTRIBUTION: In a strip along and beyond the Appalachians, pitch pine 
occurs as f a r  north as Maine, and yellow pine occurs as f a r  south as 
Florida and Texas. 
pine comnunity may occur within this range. Those of greatest  s imilar i ty ,  
however, are confined t o  the mid- and southern Appalachians. 
they a re  confined t o  the Unglaciated Plateau. 

Hence, cornunities w i t h  s imi la r i t i es  to  the Ohio oak- 

In O h i o  

STATUS: While second-growth pine stands i n  Ohio are f a i r l y  wide-spread, 
natural and more s table  communities are  res t r ic ted to local areas. 
Because of t he i r  adaptabili ty to  extreme s i tes ,  however, these natural 
stands are not as threatened by human disturbance as communities on 
more useable s i t e s .  
the community is  being ab le  t o  distinguish the primary from the second- 
ary stands. 

A major problem i n  accessing the true s ta tus  of 
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53.530 

INVENTORY GUIDELINES: Inventories should be r e s t r i c t e d  t o  stands which a r e  
believed t o  be na tura l ,  or which possibly a r e  secondary b u t  appear t o  be 
r e l a t i v e l y  stab1 e. 
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3.1 METHODS IMPORTANCE 

This section outlines specific methodology by which plant communities 
i n  O h i o  may be surveyed. 
the Division of Natural Areas and Preserves, b u t  much of i t  i s  general 
enough to be used by other parties.  The value of accurate and valid 
community f ie ld  d a t a  cannot be overemphasized. 
and ordinations of vegetation come and go, good f i e ld  d a t a  retain the i r  
value and ,  w i t h i n  l imits ,  can be reworked into various Classifications.  
Properly collected f ie ld  d a t a  represent f a i r l y  objective information 
whereas c lassi f icat ions and ordinations represent abstractions i n  which, 
t o  make more generalized inferences, much specific information i s  
purposely obscured. 

I t  is  tailored specifically for use by or for  

While c lassi f icat ions 

Additionally, the value-of quantitative,  as versus qual i ta t ive,  data 
should be recognized. A1  though f a i r l y  accurate subjective assessments 
of vegetation can be made by experienced ecologists,  only quantitative 
figures provide a means by which people of different  experience o r  inter- 
e s t  levels may consistently make similar vegetation assessments. Too, 
i t  i s  n o t  only more accurate b u t  often simpler t o  compare different  
stands or to  monitor one stand over time w i t h  numerical data. T h i s  i s  
especially true where many stands are involved, and where data .are  
collected by different  people, possibly i n  d i f ferent  generations. 
very simple quantitative d a t a  are usually superior t o  only qual i ta t ive 
d a t a .  Of course a l l  of t h i s  i s  dependent upon the degree to  which 
quantitative d a t a  are valid (e.g. i n v o l v i n g  proper stand homogeneity, 
including enough sampling intensi ty ,  e t c . ) .  

too often the use of such methods i s  simply not feasible.  The surveyor 
conducting rap id  inventories for  protectable natural areas frequently 
must work alone and cover a few new s i t e s  i n  a single day. His t o t a l  
survey of an area may be equivalent only to  the typical reconnaissance 
t r ip  made prior t o  quantitative sampling. Quantitative sampling a t  
th i s  pace would often produce invalid data,  data implying more b u t  h a v i n g  
l ess  accuracy t h a n  quali tative data. A knowledge of quantitative methods 
a t  t h a t  point, however, i s  s t i l l  valuable for  raising consciousness of 
the ideal methodology (and thereby possibly increasing the accuracy of 
even the qual i ta t ive survey), for  emphasizing the real limits of the 
qual i ta t ive survey, and for  encouraging better judgment of when a 
quantitative survey would be more appropriate. 

Even 

Although the above pitch for quantitative surveys may sound good, 
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3.2 BASIC SURVEY METHODS 

This section outlines the basic methods to be employed fo r  gathering 
plant community data by or for  the Division of Natural Areas and Preserves. 
I t  includes l i gh t  quantitative and qualitative methods which may be used 
by one person conducting rapid surveys. Selected, more intensive 
quantitative methods a re  presented i n  Appendix C .  These may be used where 
more time or surveyors are available,  and where more detailed studies 
using permenent plots are  conducted on established nature preserves. 
Useful additional information on vegetation survey methods may be obtained 
from Lindsey e t  a l .  (1958), Mueller-Dombois and Ellenberg ( 1 9 7 4 ) ,  Ohmann 
( 1  973), and other manuals. 

STANDS TO SURVEY 

wide significance (significance classes 1 and 2;  see Appendix A for  
def in i t ions) .  
s t ands  (significance classes 3 and 4 )  t o  preserves where complete vegeta- 
t i o n  cover surveys a re  sought, t o  well known natural areas lacking s ta te-  
wide s ignif icant  stands, and  t o  specif ic  areas for which surveys have 
been requested by outside sources. 
level ,  and hence, the pr ior i ty  level for surveying, of many stands will 
n o t  be known until  a f t e r  they are  a t  l eas t  par t ia l ly  surveyed. 

Generally, survey only stands h a v i n g  h i g h  or moderately h i g h  s ta te-  

Restr ic t  surveys of locally significant and insignificant 

I t  i s  understood t h a t  the significance 

INFORMATION TO OBTAIN 

Statewide and local ly  s ignif icant  stands (significance classes 1 ,  2 and 3 )  

The following forms should be completed for  each surveyed s t and :  

1 .  General Plant Comunity Data Form. 

2 .  

3. 

4.  LCD Form. 

Photocopy of quad map portion (or a suitable subst i tute  map or 
photo) showing location and boundaries of the ,s tand(s) .  

Either a )  a Basic Quantitative Plant Community Data Form, or b )  
a Qual i ta t ive  P l a n t  Community Data Form. 

f i l i n g  information i n  t he i r  data systems. See Appendix B 
for directions on completing a p l a n t  comnunity LCD form.) 

( T h i s  i s  the basic form used by TNC and ODNR for  

I t  must be remembered tha t  a "community stand" i s  usually n o t  
synonymous w i t h  a ''natural area", the l a t t e r  often consisting ofTevera1 
stands. A separate LCD should be completed for  each s ignif icant  s t and  
on a g iven  area. 

Although space is  provided on the General Plant Comunity Data Form 
to  g ive  the location of a s t and ,  a map is  preferable for preciseness and 
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indicating boundaries. When more t h a n  one s t a n d  is  being reported a t  
one area, a1 1 stands can be indicated on the same map and copies made 
t o  accompany the forms for each stand. 
i s  informative t o  indicate communities or land uses adjacent to  the 
stand ( s  ) surveyed. 

On such "master maps'' i t  often 

Insiqnificant (significance class 4 )  and destroyed stands 

When insignificant and destroyed stands a re  surveyed on areas a lso 
having statewide and locally significant stands, they generally need be 
recorded only on the maps and/or the General Plant Community Data Forms 
for  the s ignif icant  stands. 
outside request, a survey i s  conducted of insignificant or destroyed 
stands occurring independently, completion of j u s t  a General P l a n t  
Community Data Form usually will suffice for  a record. 
these s i tuat ions should quantitative or much qual i ta t ive d a t a  be compi led, 
or LCD's completed. 
manual f i l e s .  

When, often for  his tor ic  documentation or 

For none of 

Records of these stands will be stored only i n  the 

SAMPLING METHODS 

Quantitative Sampling 

When time permits quantitative sampling, co l lec t  d a t a  on the General 
Plant Community Data Form and the Basic Quantitative Plant Community 
Data Form (see accompanying examples). 
a1 low the determination of species presence, constancy, absolute frequency 
and ,  for t rees ,  re la t ive  density by estimated s ize  class.  These figures 
can then be used in similari ty indices for bo th  stand and community 
def i n i t i  on, compari son, cl  assi f i ca t  i on and ordi n a t i o n .  The methodol ogy 
was chosen to  provide maximum data w i t h  m i n i m u m  work, especially by a 
single person conducting rap id  surveys. 
a good balance between data useful for individual s t a n d  analysis and 
d a t a  useful for s t and  comparison. One weakness, however, w i t h  i t  and 
a l l  methods depending on one or few surveys per s t a n d  i s  the incomplete- 
ness of data obtained on seasonally absent or under- and over-mature 
herbaceous species. This problem is  additional to  the taxonomic d i f f icu l ty  
of dealing w i t h  some species regardless of the i r  seasonal condition. 
Data manipulation will have to  be restr ic ted accordingly, based on the 
extent t o  w h i c h  the data are  skewed by those effects .  

Data taken on the l a t t e r  form 

I t  was chosen also t o  provide 

1.  Stand Delimitation. Determine the approximate boundaries of 
the vegetation type t o  be inventoried so the sampling points 
can be spread throughout the stand. 
tr ip cannot be made, estimate the possible extent of the stand 
based on physiography, ownership, e t c .  
re la t ively homogeneous vegetation units, based on cover 
dominants. If i t  i s  uncertain whether two contiguous areas 
have basically the same compositions or not, segregate 
( i . e .  s t r a t i f y )  the i r  d a t a  and decide l a t e r  whether t o  lump 
them. 

If a reconnaissance 

Limit sampling t o  
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2 .  

3 .  

4. 

5. 

6. 

Sample Numbers. Take data from 20 samples spread throughout 
the stand. The same number of samples are taken from each 
stand t o  bet ter  equalize the probability of l i s t i ng  different  
species for each area,  thusly allowing more valid comparisons. 
In stands too small fo r  20 samples, take as many samples as 
possible or make a complete survey. 

Sample Placement. 
by some procedure assuring randomness. 
determine the locations of the subsequent 19 points by follow- 
i n g  compass l ines i n  a square or rectangular pattern through 
the s t a n d .  Pace the distance between samples u s i n g  a measure- 
ment predetermined by the estimated s t a n d  s ize  (see step 1 ) .  
The samples should be spread through most of the s t a n d ,  
though edges and obviously atypical pockets should be avoided. 
The sampling pattern may have t o  be modified due t o  topography, 
stand shape or snapping dogs, and specific sample s i t e s  fa l l ing  
on atypical areas may have t o  be moved. Such al terat ions 
should maintain sample randomness. 

Determine the location of the f i r s t  sample 
To the extent possible, 

Tree Data. Compile t ree  d a t a  by a partial  quarter method. 
Determine the four quarter areas around each sample p o i n t  
based on the compass l ine being paced and a l ine perpendicular 
t o  the compass l ine.  Record by species the nearest t ree  equal 
t o  o r  greater t h a n  10 centimeters'dbh (diameter a t  breast 
height) i n  each quarter. 
classes as indicated on the Basic Quantitative P l a n t  Community 
Data Form (see accompanying example). 
data a lso can be obtained from the same points using the 
B i  t t e r l  ich method. 

Record the trees by estimated s ize  

I f  desired, basal area 

Herb, Shrub and Small Tree Data. Compile data for herbs, 
shrubs and small t ree  species (those w i t h  members usually 

t ree  d a t a  or ,  in t reeless  communities, from points established ' 
i n  the same way. A t  each point merely record a l l  species 
present in a 1-meter radius c i r c l e  around the point. Most 
species can be accurately judged t o  be w i t h i n  or without the 
plot without resorting t o  plot  measurement. When i t  is  not 
known whether a species represents a "small or large" t ree  
species, include data for i t  both here and, if any individuals 
qualify,  under "large" t rees  (step no. 4 above). 

under 10 cm dbh)  from the same sampling points used to  o b t a i n  . /_ .  

Species Outside Plots. Record a l l  encountered t ree ,  s h r u b  and 
herbaceous species w i t h i n  the s t and  b u t  not appearing in the 
point/plot data. Such l is t ing will be log is t ica l ly  d i f f i c u l t  
as one cannot predict which species will appear i n  samples 
not yet  obtained. One way i s  to  l i s t  a l l  less common species 
seen and t o  cross them off if they are encountered l a t e r  i n  
samples. Time often will n o t  allow a complete species survey 
i n  each s t and .  T h i s  deficiency, however, i s  par t ia l ly  alleviated 
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by the structured sampling method enforcing equal levels 
of e f fo r t  between stands for  the more comnon species. Be 
careful to  r e s t r i c t  l i s t ings  of species outside plots to  
those occurring only w i t h i n  the re la t ively homoseneous 
s t a n d  type being sampled. 
fringe species to  assure the compilation of a more complete , 
l i s t ,  t h i s  confuses and devalues the l i s t  of more character- j 
i s t i c  species obtained lo re  w i t h i n  the stand. 
a re  l i s ted  b u t  suspected of being marginal types, label them 
as such. 

I4 
A l t h o u g h  i t  i s  t empt ing  to  include 

I f  species 

7 .  Data Summary. Determine the absolute frequency percentage of 

More 

( I f  i t  l a t e r  

each species by d i v i d i n g  the number of points/plots a t  which 
i t  occurs by the total  number of points/plots surveyed. 
simply, i f  20 point/plots a re  surveyed, multiply the number 
of point/plot occurrences of each species by 5. 
becomes desirable t o  convert absolute frequency data to  
re la t ive d a t a ,  t r ea t  the t ree  figures separately from the 
herb-shrub figures since they are derived by different  methods.) 

Determine the relat ive density percentage of each t ree  species 
by d i v i d i n g  i t s  total  number of occurrences i n  a l l  point 
quarter sections by the total  number of occurrences of a l l  
species i n  a l l  quarter sections. 
( i  .e.  80 t rees)  are  surveyed, mu1 t i  ply the t o t a l  number of 
quarter section occurrences of each species by 1.25. 

Alternatively, i f  20 points 

Qual i t a t i  ve Sampl i ng 

When time does n o t  permit quantitative sampling,  col lect  qual i ta t ive 
d a t a  on the General Plant Community Data Form (as exemplified above) and 
the Qual i ta t ive Plant Community Data Form (see accompanying example). 
Relax t o  a qual i ta t ive level,  however, only when necessary. Although 
qual i ta t ive data may provide f a i r  descriptions of individual s t a n d s ,  they 
have very limited capabi l i t ies  for  comparing stands and allowing objective 
constructions of c lass i f icat ions and ordinations. 

As w i t h  quantitative sampling, r e s t r i c t  quali tative samples to  
re la t ively homogeneous s t a n d  types. 
the dominant and more comnon species are  recorded by the i r  overall 
estimated abundances, using the following terms: 

Survey the s tands well enough t h a t  

Dominant. 
highest estimated cover percentages (or canopy t ree  density 
percentages) in a stand. Applies separately t o  species i n  each 
major s t a n d  layer. 
centages. ' 

Conanon. 
large numbers (hundreds per 100 x 100 m area - remember t o  
visualize 100 m as a l i t t l e  longer than a football f i e l d ) .  

One of the few (usually 3 or less )  species w i t h  the 

Where possible, give actual estimated 'per- 

Non-dominant species occurring throughout a stand i n  



Frequent. 
( tens per 100 x 100 m area) .  

Species occurring throughout a stand i n  low numbers 

Infrequent. Species w i t h  few individuals (under ca. 10) known 
t o  be i n  a stand. More accurately, record the actual number 
seen (e .  g . "6 seen"). 

Locally . A useful combination term for use w i t h  "dominant", 

When u s i n g  these terms i t  i s  helpful t o  remember t h a t  lldominant" and 
"infrequent" a re  f a i r l y  absolute, allowing most species t o  be judged 
dichotomously as e i ther  "common" or "frequent". Sometimes different  
subsets of dominants occur i n  d i f ferent  subareas of a single stand. 
i s  often informative to  include an outline of these subsets. 

I t  

Except for  small stands, time res t r ic t ions  usually will not allow 
compilation of complete spe.cies l i s t s .  The main objective is  to  catalog 
the most common and character is t ic  species, those most influential  i n  
the functioning of the s t a n d .  
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F l C T t C  tous 
O h i o  DNR. Nd tu ra l  Arcas R PrvsPrves D4T4 
GENERAL PLANT COMMUNITY DATA FORM 

N a t u r a l  area Ausrih) SWAMP Owner OPN)rQ, PIJ. LJILSCIFE 

County 
Comnunity t ype  MAPLE-  US H ssLsc)Mp 
Siand number 2 Surveyor P.G. S M I T H  

Stand s i z e  (ac res )  ca. c) Date 4/1/82 

PI c CTA LJlq 7 

L o c a t i o n  (if map n o t  Prov i ded )  

BIOLOGICAL FEATURES 
Sampling method 

Q u a l i t a t i v e  

Q u a n t i t a t i v e  J A t t a c h  methods sheet (except  when Bas 

Time (hours)  - 
Area ( %  of comnunity covered) 

Sampling i n t e n s i t y  f o r  q u a l i t a t i v e  s tudy  
c Methods used 
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-2- 
PHYSICAL FEATURES 

Geology (type, depth t o  bedrock) W t f c o ~ S i A  TILL 

S o i l s  (topographic and s o i l  var ia t ions ,  or water cha rac te r i s t i cs )  - ._ 

KOKOMO S I L T Y  ~ ~ 4 7  LOOM ( U C R R  a C ~ ~ R ~ S T M ~ J  1 9 t o ) .  strf S ~ M L V  

FLAT trcccn F O ~ I  B C A W O , J ~ U ~ H  p t r r ( t s s l o d s  c s c r c r l ~  * I S €  

AT r~onrrc C N V  w r o  r n ~  B C E C H  s m u p .  

Slope ( i n c l i n a t i o n ,  bearing, v e r t i c a l  pos i t i on )  

Microcl imate (unusual or extreme features) 

- 
--- A J o T H ~ N G  o p V t o ~ 4 r L y  u d u s U 4 L .  

DISTURBANCE FEATURES (cu t t ing , .  grazing, f looding, draining, burning, e t c . )  
Past disturbances JfcoIJP-  G R o U T r l ,  tc)ouGH d o  CuWtIryG F O R  2-3 

D ( C a V 6 S .  E f d c t d G  W V i C 4 f I V C  O F  PerrrULF FoHM€*2  

-4 LlrJ G. 

~~ 

Future th rea ts  & O N E  W A ’ O W ~ ) ,  

SIGN I F  ICANCE EVALUATION (statewide or 1 oca1 s i g n i  f i cance) 

~CCOA/P-GROV~T+I  a*rs S M C ) L I ,  ~ M T  O F  I H C  

O t r T  OF I T S  C O ~ ~ W & I T >  r v f g  w S-c O H ~ O .  

n ATC P -0  PC R c)rt LV s Ta TF t v E S I  G r ~ t  FI C ~ N  T. 

- - .  
, [  

ADDITIONAL AND CONTINUED CMENTS 
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Appendix A 

SIGNIFICANCE CLASSES OF NATURAL PLANT COMMUNITY STANDS 

The Ohio Division of Natural Areas and Preserves inventories and 
promotes the preservation of stands of s ignif icant  natural plant 
communities as part of i t s  responsibility t o  protect na tura l  areas i n  
Ohio. The evaluation system explained below i s  used by the Division t o  
give general significance ratings t o  d i f fe ren t  s tands  for protection 
planning purposes. Significance here refers  t o  a s t a n d ' s  value for  n a t u -  
ral divers i ty  preservation, research and education. The evaluation 
system applies only t o  individual plant  community stands as opposed t o  
natural areas which often are characterized by several stands i n  addition 
to  endangered species, geologic features and other elements. In  the 
following discussion, the term plant community stand refers  t o  an 
individual physical example of a specific vegetation type, while plant 
community type refers to  an abstract  concept of the real or imagined 
character is t ic  composition of two or more similar stands. 

The significance evaluation of plant community stands i s  as much a n  
a r t  as i t  i s  a science. I t  involves various parameters which are  often 
d i f f i c u l t  t o  compare, vary per comparison, and have subjective weights. I t  
i s  a re la t ive  evaluation requiring a good knowledge of many communities 
and stands for  making  intel l igent  evaluations of i n d i v i d u a l  stands. 
Moreover, since p l a n t  community classi f icat ion represents a largely 
arbi t rary categorization of natural continuums, i t  i s  often d i f f i c u l t  
t o  say whether an  evaluation of two stands represents a comparison of 
the i r  conceived qual i t ies  or just an enumeration of their  na tura l  d i f fe r -  
ences. 
the use of any simple, mechanical evaluation processes. The evaluation 
system presented below carr ies  no claim as an infa l l ib le  system b u t  i s  
supposed to represent a pragmatic, supplementary evaluation tool.  

The complexities of plant community stands and human biases defy 

I n  the assignment of plant cornunity stands t o  the significance classes 
named below, each stand i s  evaluated only i n  relation t o  other stands of 
the same community type (as defined by the p l a n t  community classi f icat ion 
system). Stands of different  community types are not rated a g a i n s t  each 
other, nor a re  adjacent stands representing more t h a n  one community lumped 
together i n  one rating. Additionally, only those factors are considered 
w h i c h  apply t o  the community level.  
ownership, ava i lab i l i ty ,  and individual s t and  threat are excluded from the 
evaluation. All of these factors are  important for  protection p l a n n i n g ,  
b u t  are  considered independently of s t and  si jnificance evaluation. Factors 
such as endangered species, species richness, and fauna may be included i n  
stand evaluation when they are  known t o  be rel iable  indicators of the 
qua l i t i es  of the stands i n  which they occur. Their chance occurrence or 
unknown importance i n  a s t and ,  however, is  no t  considered t o  add any 
special value t o  that  stand, i n  which case these elements are considered 
separately. 

Factors such as scenic quali ty,  

The significance of a olant community stand, as presented here, i s  based 
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primarily on two factors:  

1 .  Stand Naturalness. A stand 's  re la t ive lack of human disturbance 
or lack of natural disturbance uncharacteristic of the comuni ty 
type i t  represents. 
including lack of human a r t i f a c t s ,  maturity ( i  .e.  , re lat ive 
successional s t ab i l i t y ,  a feature not present i n  a l l  s ign i f i -  
cant natural comnuni t i e s )  , integri ty  of different  components, 
lack of uncharacteristic species (especially species alien 
t o  the area i n  question), presence of conservative species 
(non-aggressive, indigenous, sometimes endangered species) , 
and the presence of a character is t ic  (not necessarily h i g h )  
species richness level.  

I t  i s  indicated by various features,  

2 .  Community Type Rarity and/or Threat. Community type r a r i t y  and 
threat  are  determined on the community type level,  then applied 
to  each stand representing the community type and area in 
question. 
occurrences of a community type on various geographic levels,  
including physiographic sections. 
primarily to  e i ther  community type r a r i t y  and/or the rapidity 
w i t h  which a community type i s  disappearing. 
community type r a r i t y  and threat  requires a famil iar i ty  with 
the community type w i t h i n  the geographic a rea(s )  under 
consideration. 

Community type r a r i t y  refers t o . t h e  number of known 

Community type threat  refers 

Evaluation of 

The significance evaluation of a stand may be influenced by other factors 
having variable degrees of importance: 

3 .  Stand Size. A stand's areal extent. 

4. Stand Biological Distinctiveness. A stand's dist inctiveness i n  
re la t ion to  biological factors (non-dominant indicator,  species, 
understory dominants, seasonal dominants, e t c . )  not inherent i n  
the general definit ion of the community i t  represents. Distinc- 
tiveness may be considered t o  have positive or negative 
subjective significance, depending on the distinctiveness factor 
and on the number and quali ty of seemingly more "average" stands 
of a g iven  comunity i n  existence. 

5. Stand Physical Distinctiveness. A stand 's  dist inctiveness i n  
re la t ion to  physical factors  (topography, geology, pedology, 
hydrology, microclimate) not inherent in the general definit ion 
of the community i t  represents. 

6. Stand Reestablishment Potential. A stand's potential - to  reestab- 
l ish i t s e l f ,  with or without human a i d ,  as an example of a 
specif ic  community type. This factor i s  often d i f f i c u l t  t o  
assess accurately since i t  i s  usually hard to  determine with 
much precision what a stand originally was or what i t  would 
become w i t h  reestablishment. 
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7.  Stand Research History. 
data base. The d a t a  are relevent t o  s t a n d  evaluation only to  
the extent they apply t o  stand levels as opposed to  species 
or other levels. 

The extent or importance of a s tand 's  

Additional factors  not specified above may occasionally influence the sig- 
nificance evaluation of a stand. 

The application of these evaluation factors must necessarily vary per 
community type and area of the s t a t e .  
stands may re tain h i g h  significance levels i f  they represent rare  community 
types. Unstable stands representing re1 i c t  communities are often quite 
s ignif icant .  
be considered more s ignif icant  i n  one part of the s t a t e  than another.due t o  
the i r  re la t ive r a r i t y  i n  one part. These and many other si tuations require 
carefully weighted evaluations, none of which will escape a certain degree 
of subjective choice. 

For instance, substantially disturbed 

Qual i ta t ively similar stands of certain community types may 

The significance classes are  as follow: 

1 .  Highly Statewide-siqnificant Plant Community. A na tu ra l  s t and  
w i t h  national or h i g h  statewide significance compared to other 
stands of i t s  community type i n  a l i  or a large p a r t  of the 
s t a t e .  
of i t s  cornunity type i n  the s t a t e .  
i t  warrants preservation consideration even t h o u g h  no other 
s ignif icant  elements (endangered species, geologic feature,  
e t c . )  may be present and ,  i f  purchased, fu l l  market value for 
'the property m i g h t  have to  be paid. 

I t  i s  possibly one of the 10 most significant examples 
If n o t  already protected, 

2 .  Moderately Statewide-significant Plant Community. A natural 
stand w i t h  considerable b u t  not highest statewide significance 
compared to  other stands of i t s ' c o k u n i t y  type i n  a l l  or a 
large par t  of the s t a t e .  
cant examples of i t s  community type i n  the s t a t e .  If not 
a1 ready protected, however, i t  could warrant preservation 
consideration by a statewide agency or organization i f  other 
s ignif icant  elements were present or ,  i f  purchased, less t h a n  
f u l l  market value fo r  the property would have to  be p a i d .  

Probably not one of the most s ign i f i -  

3 .  Locally Siqnificant P l a n t  Community. A natural stand with 
notable significance compared to  other s t ands  of i t s  community 
type i n  the local area. . I f  not already protected, i t  warrants 
preservation consideration by a local agency or organization. 

4. Insignificant Plant Community. A natural stand w i t h  l i t t l e  or 
no significance compared t o  other stands of i t s  community type 
in the local area. A re lat ively poor quality s t a n d  which i n  
i t s e l f  probably does not warrant any special preservation 
consideration. A stand identified for reference purposes, 
often because i t  represents a s ignif icant  component of a 
managed or well known unmanaged natural area or preserve. 
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Appendix B 

PLANT COMMUNITY LCD FORMAT 

An LCD i s  the  bas ic  form on which the D i v i s i o n  o f  Natura l  Areas and 
Preserves s to res  n a t u r a l  d i v e r s i t y  data. The f o l l o w i n g  o u t l i n e  prov ides 
gu ide l ines  f o r  complet ing LCD in fo rmat ion  s p e c i f i c  t o  p l a n t  communities. 
Such in fo rma t ion  normal ly  w i l l  represent  o n l y  se lec ted  data taken from 
f i e l d  and summary survey forms on which data o r i g i n a l l y  were compiled. 
As a v a i l a b l e  i n fo rma t ion  f o r  many communities w i l l  be voluminous, care 
must be taken w i th  each LCD t o  en te r  those data which bes t  represent  
the  co rnun i t y  be ing descr ibed. 
d i f f e r e n t  i n fo rma t iona l  ca tegor ies  l i s t e d  below a re  inc luded i n  propor-  
t i o n s  appropr ia te  t o  t h e i r  importance f o r  data users.  
LCD i s  inc luded w i t h  t h i s  o u t l i n e .  

Perspect ive must be maintained so the  

A sample completed 

LINE 1, NAME OF ELEMENT AND CODE 

Using the  p l a n t  community c l a s s i f i c a t i o n  system, en ter  the standard- 
i zed  name and code number o f  the p l a n t  co rnun i t y  type which bes t  
descr ibes the  community being inventor ied .  Many communities w i l l  
n o t  f i t  the  c l a s s i f i c a t i o n  system w i t h  p rec i s ion .  
i s  s i m i l a r  t o  two c l a s s i f i c a t i o n  system types, en te r  the type t o  
which i t  seems c l o s e s t  on L ine  1, and en ter  the code o f  t he  second 
type on L ine  9, Spaces 57-61. When a community does no t  appear t o  
correspond t o  any c l a s s i f i c a t i o n  system type, see the  keeper of the 
c l  ass i  f i c a t  i on system. 

When a community 

LINE 2, LATITUDE-LONGITUDE, ETC. 

Enter  t he  s t a t e  (OH), county code and, when known, quad name. 
the  county name below the  county code. 

Wr i te  

LINE 3, SOURCE OF LEAD 

Normal ly e n t e r  "ONHP SURVEY" fo l lowed by the  co rnun i t y  surveyor 's  
l a s t  name, fo l lowed by h i s  f i r s t  and/or middle names o r  i n i t i a l s  
(e.g., "ONHP SURVEY, SMITH, P.G."). Space as shown. 

LINE 4 ,  DATE OF INFORMATION, NAME OF MANAGED AREAS 

Enter  t he  year,  month and, a f t e r  space 6 and w i t h i n  a c i r c l e ,  the 
day the  community was surveyed. 

Wr i te  the  name o f  a managed area below the  managed area blocks.  

LINE 5 ,  OWNERS, ETC. 

I f  known, w r i t e  the  name(s) o f  the  p r i n c i p a l  owner(s) below spaces 
3-32. 
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The remainder of L i n e  5 w i l l  be completed by the  data processing 
sect ion.  

LINES 6-9, GENERAL DESCRIPTION 

The general d e s c r i p t i o n  may be entered through L i n e  9, Space 45. 
When appropr ia te,  ava i lab le ,  and space a l lows,  the f o l l o w i n g  informa- 
t i o n  should be entered i n  the  f o l l o w i n g  order:  

1. Natura l  Area Name. 
named area w i t h i n  a managed area (e.g. B u f f a l o  Beats 
Wayne t ja t iona l  Forest )  i n  which the  c o m u n i t y  occurs. 

Name o f  the  unmanaged area o r  of a spec i f i c ,  
i n  the  

2 .  General Locat ion.  County, township, sec t i on  po r t i on ,  and 
p o s i t i o n  r e l a t i v e  t o  c u l t u r a l  o r  na tu ra l  features i n  which the 
community occurs. The l o c a t i o n a l  in fo rmat ion  should be 
entered from t h e  general t o  the  s p e c i f i c .  

3. Speci f ic  Locat ion.  B r i e f  statement on the l o c a t i o n  of the 
s p e c i f i c  community stand w i t h i n  the na tu ra l  area (e.g., "AT 
N.END OF CARP L."). 

4. Community Size. Estimated acreage of the community. Note 
t h i s  u s u a l l y  i s  smal ler  than the  s i z e  o f  t he  na tu ra l  area o r  
the managed area ( thes i ze  o f  which i s  repor ted  on L ine  5 )  i n  
which the community occurs. Where h e l p f u l ,  use a topographic 
map t ransparent  over lay  g r i d  t o  he lp  determine s ize .  The 
community s i z e  statement may o f t e n  be combined l o g i c a l l y  w i t h  
the s p e c i f i c  l o c a t i o n  statement (e.g., "10 ACRES AT N.END OF 
CARP L. 'I). 

5. Community Descr ip t ion .  The dominant species. Do n o t  s imply  
repeat  L i n e  1; be more s p e c i f i c .  When ava i l ab le ,  i nc lude  
q u a n t i t a t i v e  statements, p re fe rab ly  dominance o r  importance 
values, f o r  t h e  dominants (e.g., "HEMLOCK-42% OF BASAL AREA, 
BEECH-26%). 
o r  i n d i c a t o r  species as space a l lows.  Use t h e  common names 
of species when they a re  a v a i l a b l e  and s p e c i f i c  enough. 

fea tures  (e.g., s o i l  mosi ture,  bedrock type, e t c . )  which 
obv ious ly  a f f e c t  the  na ture  o f  t he  c o m u n i t y .  

L i s t  impor tant  associated speci,es and understory  

6. Physical  Features. I f  space a l lows,  b r i e f l y  note any phys ica l  

7 .  Community S iqn i f i cance.  
s i g n i f i c a n c e  c lass  assigned the  community i n  L ine  9, Space 63. 
It i s  understood t h a t  t h i s  w i l l  be a sub jec t i ve  dec i s ion  based 
on t h e  surveyor 's  r e l a t i v e  knowledge a t  t he  t ime o f  eva lua t ion .  
The assignment can be changed as new knowledge i s  acquired. 
Relate the  assignment t o  a na t i ona l ,  s ta te ,  o r  l o c a l  s i g n i f i -  
cance l e v e l .  Examples migh t  inc lude:  "ONE OF LEAST DISTURBED 
SWAMPS I N  SC .OHIO" o r  "SECOND-GROWTH WOODLOT WITH GOOD 
DIVERSITY FOR LOCAL AREA". 

Provide a statement exp la in ing  the  

Balance the  use o f  abbrev ia t ions  and punctuat ions i n  the  general descr ip -  
t i o n  t o  achieve bo th  conciseness and, i n  the p r i n t o u t ,  r e a d a b i l i t y .  
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LINES 9-10, CODED INFORMATION 

Record the  f o l l o w i n g  coded in fo rma t ion  as appropr ia te  per  community 
repor ted  : 

1. A1 t e r n a t i  ve Communi t y  C1 ass i  f i cat ion ,  L ine  9, Spaces 57-61. 

When appropr ia te,  en te r  the  code number o f  an a l t e r n a t i v e  
p l a n t  community type, as versus t h a t  on L i n e  1, under which 
an i n v e n t o r i e d  stand could be l i s t e d .  

2. Wetland C l a s s i f i c a t i o n ,  L ine  9, Space 62. 

W - Wetland (as designated i n  the  p l a n t  community c l a s s i f i c a t i o n ) .  

- Not a wet land. 

3. S iqn i f i cance  C l a s s i f i c a t i o n ,  L i n e  9, Space 63. 

1 - Community w i t h  na t i ona l  o r  h igh  s tatewide s ign i f i cance .  
2 - Community w i t h  considerable,  b u t  n o t  h ighest ,  s ta tewide 

3 - Community w i t h  l o c a l  s ign i f i cance .  
4 - Community w i t h  l i t t l e  o r  no l o c a l  s ign i f i cance .  

s ign i f i cance.  

4. F i e l d  Survey I n t e n s i t y ,  L ine  10, Space 4. 

S - S u p e r f i c i a l  survey. 
q u a l i t a t i v e  survey. 

Community has received on ly  a 

q u a n t i t a t i v e  survey, such as a Basic Survey qeneral see t e x t ) .  
E - Extens ive survey. Community has rece ived a 

I - I n t e n s i v e  survey. Community has received a thorough, 
accurate q u a n t i t a t i v e  survey. 
rece ive  t h i s  r a t i n g .  

Few communities w i l l  

5 .  A d d i t i o n a l  Coded In format ion,  L i n e  10. 

The remainder o f  L ine  10 w i l l  be completed by the data 
process ing sec t ion .  



165 

Appendix C 

SELECTED INTENSIVE PLANT COMMUNITY SAMPLING METHODS 

Some A1 terna t ives 

DE F I N IT I ON S 

Trees - Trees 2 10 cm dbh ( b h  = 1.4 m) . 
Saplings - Small trees 10 cm dbh and L 1 m t a l l .  
Seedlings - Small t rees  c 1 m t a l l .  

TREES 

Plot Choices 
2 Circles - 400 m2 (11.28 m radius) 

200 m2 (7.98 m radius) 
100 m (5.64 m radius) 

Rectangles - 200 m2 (20 x 10 n) 
100 m2 (20 x 5 m) 
[20 m 

2 

(10 x 2 m) - only for  long  transects.] 

Rectangular plots may be arranged contiguously into 
transects. 

Partial  Sampl inq 

Measure plots,  where helpful, w i t h  rangefinders. 
each species. 
area i s  desired, record prism counts using the Bitterl ich method w i t h  
points nested a t  the centers of c i rcular  plots. 

Record numbers of 
I f  desired, record by estimated s ize  class., I f  basal 

Derive, as desired, basal area (dominance) , density and/or frequency. 

Full Sampl i ng 

Measure plots w i t h  tapes o r  rods. 
natively, use the quarter method, recording dbh's and t ree  distances 
by species. 

Derive , as desi red, basal area (dominance) , densi ty , and/or frequency . 

Record d b h ' s  by species. Alter- 
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SAPLINGS AND SHRUBS 

Plot Choices 
2 2 Circles - 25 m (2.82 m radius) or 50 m 

Rectangles - 25 m ( 5  x 5 m )  plots nested, where applicable, a t  
one or both ends, or one or more corners of the 
t ree  plots. 

(3.99 m r ad ius )  plots 
nested, where applicable, i n  centers of tree plots.  

2 

Par t ia l  SamDlina 

O m i t ,  or record numbers of saplings and presence of shrubs by species. 

Derive, as desired, dens i ty  ( for  saplings) and/or frequency. 

Full Sampl ing  

Record numbers or dbh's of saplings by species, and presence, cover 
c lass  o r  estimated cover of shrubs by species. 

Derive, as desired, dominance, density and/or frequency of saplings, 
and dominance and/or frequency of shrubs. 

SEEDLINGS (SHRUBS) AND HERBS 

Shrubs may be sampled i n  the small plots described below i f  the inter-  
mediate s ize  plots for  saplings are  n o t  needed. 

Plot Sizes 
2 2 Circles - 1 m (0.56 m radius) or 5 m (1.26 m radius) plots nested, 

where applicable, a t  centers of plots for other strata, 
or on midpoin ts  of each of four radii  ( a t  r i g h t  angles) 
of plots for  other s t r a t a .  

2 2 Rectangles - 1 m (1 x 1 m )  or 5 m (1  x 5 m )  plots nested, where 
applicable, a t  one or both ends, or one or more 
corners of the t ree  plots. 

Circular and rectangular plots may be located randomly or along 
transects i n  non-forest communities. 

Par t ia l  Sampling 

O m i t ,  or record presence by species. 
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Derive, i f  desired, frequency. 

Fu 1 1 Sampl i n q  

Record numbers of seedlings by species, and presence, cover c lass ,  or 
estimated cover of herbs by species. 

Derive, as desired, density and/or frequency for seedlings, and 
dominance and/or frequency for  herbs. 

SAMPLING PARAMETERS 

Each community has various parameters which could be measured. 
goal i s  t o  measure those parameters in those ways which will yield 
the desired d a t a  and levels of accuracy for  the leas t  amount of 
e f for t .  Measurements on p l a n t  communities are  commonly taken on 
characters which will yield dominance, density, and frequency data. 
Per stand surveyed, different  combinations of these parameters may 
be used and a t  d i f ferent  levels of specif ic i ty .  
above give two levels of parameter sampling: 
Additional choices are sometimes available w i t h i n  these two levels.  

The 

The guidelines 
p a r t i a l  and f u l l .  

The level of parameter sampling chosen will depend primarily on the 
data desired and the time available. The partial  sampling levels 
may be appropriate when several or many stands are to  be surveyed 
w i t h  limited time, or when only general data are desired. The fu l l  
sampl ing  levels are appropriate when relat ively complete d a t a  are 
desired on one or a few stands and time i s  n o t  limiting. Permanent 
stakes should be used i n  plots receiving f u l l  sampling. 
and/or aer ia l  photography may also be useful. 

Ground 

PLOT SHAPES, SIZES AND NUMBERS 

Choose the plot shape and s ize  appropriate per comnunity type, s t and  
s ize ,  data desired, and time available. 
may be established f a s t e r  and may be used i n  coordination w i t h  the 
B i  t t e r l i ch  method. A1 ternatively,  rectangular plots may provide 
more accurate data i n  some s i tuat ions,  and may be arranged contiguously 
i n  transects. 

In general, c i rcular  plots 

Plot s i ze  will depend largely on the types of s t r a t a  t o  be sampled, 
the s ize  or  shape of the stand, and the time available. Choice of 
plot size should be coordinated w i t h  choice of plot  number. A 
large number of small plots may yield more accurate data than a few 
large p lo t s .  

There is no simple method t o  determine the number of points/plots 
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which will yield an adequate sampling of any given community. The 
number will depend primarily on the homogeneity of the comnunity, 
and th i s  will vary greatly per community type and stand. 
a l l y ,  time limitations will often require that sampling be reduced 
t o  subopt imum levels. 
s ize .  

Add i t ion -  

The number will vary inversely w i t h  plot 

Basically, enough samples should be taken t h a t  additional samples do 
n o t  s ignif icant ly  a l t e r  the accumulated d a t a .  A sampling error  
under 10-15% is  very good. A 10% area sampling i s  sometimes 
recommended as a general sampling g o a l ,  though on large areas this 
may be hard t o  achieve. A sampling range of 3 t o  10 Bit ter l ich 
p o i n t s  per acre (7-25  points/hectare) has been recommended for  some 
midwestern fores t  communities. The adequacy of sampling should be 
checked by determining the a f fec t  of additional samples on the total  
d a t a  s e t .  
of dominance, density and/or  frequency. Q u i c k  determinations w i t h  
the Bi t ter l ich method can be made by comparing j u s t  basal area 
values. Qual i ta t ive judgments can be made by simply observing the 
level of data variation for  dominant  species from p l o t  t o  plot .  
Consult manuals fo r  s t a t i s t i c a l  methods h a v i n g  greater val idi ty  
concerning s a m p l i n g  adequacy. 

T h i s  may be done quantitatively by comparing determinations 

I f ,  because of time constraints,  a community may be only par t ia l ly  
sampled, i t  i s  usually advisable t o  sample fewer s t r a t a  or parameters 
adequately than t o  sample a l l  s t r a t a  and parameters inadequately. 

PLOT LOCATIONS 

Make a quick reconnaissance of the ent i re  comnunity t o  be surveyed t o  
determine s ize  and boundaries. 
vegetation i n  each community survey. That i s ,  do  n o t  lump d a t a  from 
substantially different  community types. If there is  a question 
whether two areas do o r  do not represent essentially the same 
community, sample them separately ( i  .e. s t r a t i f y  your sampl ing )  and 
then determine i f  the data are  similar enough t o  be lumped. 

Include only relat ively homogeneous 

Locations of points/plots i n  each stand will depend on the type of 
community, the s ize  and shape of the community, and the number of 
plots desired. Generally, determine the f i r s t  p l o t  randomly and 
subsequent plots a t  regular intervals i n  a frequency and pattern 
t h a t  will allow the en t i r e  community t o  be sampled to  the desired 
sampling level and w i t h i n  the given time limits.  
a simple square-shaped sampling pattern or plots along one or more 
parallel  l ines  will suffice.  

In many communities, 
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PLANT COMMUNITY SAMPLING PARAMETERS 

DOMINANCE 

Dominance 

Basal Area Data 
Basal area of a species in all plots Area conversion Total number o f  sampling plots 

Bi tterl ich Data 
Number of prism-counted stems of a species at all points x Prism basal 

Total number of sampling points area factor 

Cover Data 
Total o f  cover values o f  a species in all plots 

Total number o f  sampling plots 

Relative Dominance 

Derived from Raw Data 

Basal Area Data 
Basal ar2a o f  a species in all plots 
Basal area o f  all species in all plots loo 

Bi tterl ich Data 
Number o f  stems o f  a species at all points 
Number o f  stems o f  all species at all points 

Cover Data 
Total o f  cover values of a species in all plots 
Total of cover values of all species in all plots 

Derived from Dominance 

Bitterlich, dbh, and Cover Data 
Dominance of a species 
Total dominance o f  all species 

x 100 

DEN S I T Y 

Density 

Number o f  stems of a species in all plots Area conversion 
Total number o f  sampling plots 
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Relative Density 

Derived from Raw Data 

x 100 Number of stems of a species i n  a l l  plots 
Number of stems of a l l  species i n  a l l  plots 

Derived from Densitv 

x 100 

. FREQUENCY 

Frequency 

Number of plots i n  which a species occurs 
Total number of sampling plots 

Relative Frequency 

Derived from Raw Data 

x 100 Number of plots i n  which a species occurs 
T o t a l  of number of plots of occurrence for a l l  species 

Derived from Frequency 

x 100 Frequency of a species 
Total of frequency values of a l l  species 

IMPORTANCE VALUE AND PERCENTAGE 

Importance Value 

4j Relative dominance + re la t ive  density + re la t ive  frequenc 
of a species [or any two of these parameters may be added 

Importance Percentage 

Importance value of a species 
2 or 3 [depending on whether 2 or 3 parameters were used 
t o  determine importance value] 

or 
Importance value of a species 
Total of importance values of a l l  species x 100 
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*Area conversion f a c t o r  - This  f a c t o r  converts  da t a  from an average 
p l o t  bas i s  t o  hec tare  ( o r  o the r  s i z e  a r e a )  bas i s .  
f a c t o r s  f o r  conversions t o  a hec tare  bas i s  include:  

Representat ive 

25 f o r  400 m2 p l o t s  

50 f o r  200 m2 p l o t s  
100 f o r  100 m2 p l o t s  
200 f o r  50 m 2  p l o t s  
400 f o r  25 m2 p l o t s  
500 f o r  20 m2 p l o t s  

2,000 f o r  5 m2 p l o t s  
I O , O O O  f o r  1 m2 p l o t s  

( 2 5  x 400 = 10,000 m2 = 1 ha) 
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Ohio DNR, N a t u r a l  Areas.& Preserves 
SAMPLING METHOD DATA FORM 

General 

P l o t  shape 

P1 o t s i t e (  s 1 
tto( s ) .  o f  p l o t s / p o i n t s  

P1 o t  n e s t i n g  r e 1  a t i  onshi ps 

P1 o t /Po i n t  1 oca t i on method 
A r b i t r a r y  
Systemat ic .  F i r s t  P l o t  random? 
Random. S t r a t i f i e d ?  ___ . __ 

Placement o f  p l o t s / p o l n t s  r e l a t i v e  t o  each o t h e r  

- 
- 
- 

Tree d e f i n i t i o n s .  Trees 
Sap1 i n g s  
Seedlings 

Est imated sampl ing adequacy 

P o s s i b l e  sampling m is rep resen ta t i ons  

Permanent marker l o c a t i o n s  

, .  
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