Wetland Bioassessment Using
Landscape, Rapid, and Intensive




What’s the immediate
problem?
« Not all decisions call for the same level

of information

e Need multi -level assessment
methodology

» Need representative sample



Inventory Condition Restoration




Wetland Assessment

+ Current wetland bioassessment thought
outlines 3 levels of assessment:

_evel 1. landscape level assessments using
remote data and without site visit

. rapid” assessments with habitat,
function, and stressor checklists with site visit

+ Level 3: detailed biological and/or
biogeochemical surveys with quantitative
data collection of floral, faunal, physical,
and/or chemical characteristics of wetland




Map of abundance zones with
verified inventory

Juantitative Assessment

Apply IBIs w/ HGM clas-
sification or HGM models
to targeted or probahility
hased sampling locations

Map depicting abundance
ZONEes,
verified inventory, and
prohahble
condition

Performance critenia
matrices
provide restoration
standards




Level 1:
Landscape Level Assessment
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Reference Site #57 in Millbrook Marsh













Human disturbance scales

+ Most wetland IBls have developed and
used semiquantitative, quantitative, or
gualitative human disturbance scales to
select metrics and develop IBls

* develop and refine at same time as |BI
data collection and development

 Examples from OH, PA, FL



Quantitative scales

» Single parameter chemical scales
—e.g. turbidity, P, Zn

» Quantified landscape variables

—GIS based, %landuse covers within x
distance from wetland



FL Landscape Development
Intensity (LDI) Index

« Quantifies disturbance gradients

* |Independent measure of disturbance
using land use/land cover, aerial
photographs, and ground observations

« LDI multiplies land use percents by
weighting factors

* Weighting factors based on calculation
of supplemental “emergy” needed to
maintain non-natural landscapes



LDI = 2 (LDI, * %LU))

Where,

LLDI = Landscape Development Intensity Index

LDI; = LDI coetficient for land use *”

% LU; = Percent area of the wetland drainage
basin occupied by land use “4”



LDI based on surrounding
land uses

IFI!LI-

Four different buffers
tested. ..

18 meters
100 meters
150 meters
300 meters




h Rangeland, 3.03

_ Upland Forest or Wetland, 1.0
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B AR \ Study Wetland
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Hydrophyte richness v. LDl at 1km
radius circle from wetland center
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Vegetation IBl v. LDI at 1km radius
circle from wetland center
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Level 1 Assessment: Worksheet
Break into small groups

Using aerial photos, topo maps and land
use percents (NLCD data) make a
determination of expected wetland
condition for three sites

Assign sites to one of five categories: poor,
fair, good, very good, excellent

Report LDI score and assessment to full
group



Level 2:

Rapid Assessment




Semi-quantitative scales

OH and PA disturbance scales
some type of stressor checklist

on site stressors (hydrology or habitat
alterations)

landscape stressors (buffers, intensity of
surrounding landuse
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Stressor Checklist

Hydrologic e Eutrophication
Modification » Acidification
Sedimentation o Turbidity
Dissolved oxygen « Thermal Alteration
Contaminant o Salinity

toxicity

Vegetation

alteration
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Contaminant
Toxicity
10%
Acidification
2%

Dissolved Cyien :

L]
Eutruphicaﬁd{ﬁ
3%

sedimentation
21%

All Sites

Juniata Stressors

Turhidity

1%

Hydrologic

M Modifications

Yegetation
Alteration
23%

J8%

O Hydrologic Modifications
B “Yegetation Alteration

O Sedimentation

O Eutrophication

W Dissolved Oxygen

O Acidification

B Contaminant Toxicity
O Turbidity

B Thermal Alteration

H Salinity




Sedimentation
A2%

Reference Sites - Stressors
Headwater Floodplains

Butrophication
8%
: Hydrologic
. Modifications
= 35%

Wegetation
Alteration
15 %

B Hydrologic Modfications
B %'egetation Alteration

O Sedimentation

O Butrophication

B Dissaolved Oxygen

B Acidification

B Contaminant Toxiciy

O Turbidity

B Thermal Alteration

B Salinty




Developing a rapid
assessment tool (level 2)

+ BACKGROUND. With adoption of Ohio’s
wetland water quality standards (WWQS),
there was a need to rapidly assign a wetland
to one of three regulatory categories

« The WWQSs require applicants to use "an
appropriate wetland evaluation methodology
acceptable to the director...”

+ Need to calibrate breakpoints for level 2 rapid
method with level 3 (IBl) data



Purpose and use of ORAM

« ORAM primarily a tool for performing
regulatory categorization of wetlands

« Also developed to be used as wetland
disturbance/ecological integrity scale

« ORAM Internalizes HGM classes



« Focus Is on overall wetland condition and
ecological integrity as integrating “super”
function

+ However, component questions of ORAM can

be "deconstructed” and related back to
function by function assessment

+ Each ORAM guestion Is grounded In
hydrologic, habitat, ecosystem, watershed or

other functions



« Some questions “neutral” as to class,
e.g. size, buffer width, %cover of
iInvasive plants

« ORAM expressly requires Raters to
evaluate wetlands in relation to other
wetlands in the same landscape
position and dominant plant community



Parts of the ORAM

+ Five main parts to the ORAM:
— BACKGROUND INFORMATION SECTION
— SCORING BOUNDARY SECTION
— NARRATIVE RATING QUESTIONS
— QUANTITATIVE RATING QUESTIONS
— CATEGORIZATION WORKSHEET

+ ORAM designed to be completed in linear
fashion although each section can stana
alone also
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Narrative Rating Section

« Eleven questions desighed to
determine whether a wetland is a
category 1 or 3 wetland or to alert Rater

that the wetland may be a category 3
wetland
* First four guestions “literature review”

guestions

— Primarily based on consultation of Heritage
Database maintained by ODNR-DNAP

« Remaining questions focus on rare
wetland types



Threatened or Endangered
Species

/s the wetland known fto coniain an inaividual
of, or documented occurrences of feqeral or
state-fisted threatened or enaangered piant or

animal species?

Consult Heritage Database by submitting
data services reguest

Consult any other published literature and
accounts available to the Rater






Quantitative Rating Section

section most focused on when people think
the ORAM, but only one part of a complete
system for categorization

semi-quantitative or semi-qualitative

some guestions (wetland size, buffer width,
depth of water, % Iinvasive plant cover) clearly
quantifiable

Other guestions qualitative with ordinal
ranking



Metric 1

Metric1. Wetland area [max 6 pts) Estimate the aeaofwelland. Selectthe aopropriate size dass
and assign score. Estimated areas should cleary place thewetland withinthe appropriate class.

Bpts ol acres (20 2ha)

Spts 25- <h0 acres (101 - <20.2ha)
Arits 10- <25 acres (4.0 - <10 1ha)
apts a-<10acres (1.2- <4.0ha)
2pts 03-<3acres (012 -<12ha)
Tpt 0.1- <03 acres (0.04 - <0 12ha)

Opts < 0.1 acres (0 Ddha)



2a Buffer Width Caadatethe asrege bufferwidth and sdedt oy ane
ore NOT DOUBLE

7Tds  WLCE >50m(164ft) ornorearcund paimmeter
4 MEDUM Bmio<Som(& to<164t) araundthe perineter
It NARROW 10mto <Bm(32to <&t arandthe perieter
Ofs  VERYNARROW <10m(<ft)around parimeter
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Average buffer width = (50+50+(H0)/4 = 2bm = medium buffer



Boxplots of VIBI by buffer class
df =02, F=12.00, p<0.001 all means significantly diff erent




Metric 2b

Zh. Intensity of predominant surmounding land useds). Seled one, or dauble checkup
totwoand average scare fortheintensity of the precominatt landuse(s) outsice the
wetlands buffer zane {f any).

s VERY LOA 2 gowth o olcerforest, praine, savannah, wildife area, ec.

Ks LOA, Cd field (=10vyrs), shiubland, young 2 gronth farest, elc.

s MCDERATELY HCH. Residantial, fenced pasture park, conservation tillage
new fallowfield, gc.

it HIGH. urtan, incusinal, gpen pasture, row aopping, mning, canstrudion, efc.



Boxplots of VIBI by intensity of land use

df=79, F=13.22, p<0.001 lovie=mediurms=high=very high




Metric 3 Hydrology

+ Asks guestions about
— sources of water (3a)
— permanence of inundation/saturation (3d)
— depth of water (3c)
— connectivity to other waters or habitats (3b)

— Intactness of hydrologic regime for that
type of wetland (3e)

WE WILL FOCUS MOST ON METRIC 3e




Ja Sources of Water. =elect allthat apply and sum score. This question relates to awetlands water budget. It
also Is reflectve that wetlandswith certain types of water sources, or multiplew ater sources, e g. high pH
gn:luunliﬁxater o perennial surface waer connections, can bewvery high qualtywetlands o can have high fundions and
values.

Apts High pH groundwater (7.5-9.0

dpts Cther gromndwater

1pts Heciptation

dpts oeasonal suface water

Apts Ferennial surfacewater (lake or strearm)




3b. Connectivity. Selectall that apply and sum score.

Tpt

100 year floodplain. "Floodplain® is defired in CAC Rule 3745-1-500F) as " the relatw ely level land next
to a strearnar river channel that is penodically subrnerged by floodwaters. |t is cormposed of alluviom
deposted E{yEthe present stream or riverwhen it floods" Ywhere they are available, flood insurance rate
maps (FIRM:) and flood boundary and floodway maps may be used.

Tpt

hetween stream.lake and other human land use. This question askswhether thewetland is located
bein een a surface water and a diterent adjacent land use, such that run-off from the adjacent land use
could flave throughw eland before t dischamges into the surface water. "Different adjacert land uses”
include agricultural, caommercial, industrial, mining, or residential uses.

Tpt

part ofwetland or upland (eg. forest, prairie) complex. Both this and the nex gquegion askwhether the
wetland is in physical prosamity to, ora part o other nearbywetland or wland natural areas. The difference
Iz whether the areathe wetland 15 "long and narrow” like a river, or more "squarishlike alarge forest or

woodlat. I the latter isthe case, this question applies; i the former, the next question applies. In a few
ingances, both may apoly

Tpt

part of riparian or upland comidor. See description above.




3c. Maxdmumwater depth. Seled only ore and as=ign score. The Rater does not need to adually obeerve the
wetland when itswater depth is greatest in orderto award the maximum points forthis question. The use of
secondary indicators, as outlined in the 1957 Manualwill be w=eful in anavenng this question.

Ipts =0.7m(Z .Gin)

2pts D.4to07m(15.7 to 27 Bin)

1pt 0 4m(<157in)

3d. Duration of imndation‘saturation. Select one or double check and average the scores f duration is uncertain.
The use of secordary indicators is necessary and E}flpected In order o praperly answer this Question. Categories
correspond to Zares |l I, and I of 1587 Manual (Table 5). fone W subdivided into seasonally nurdated and
seasorally saurated

4pts semipermanently to permanertly inundated or saurated

dpts Regularly inundated or sdurated

2pts measonally inundated.

1t oeasonally sdurated in the upper3lom (120 of sall




Step 1: Laist all possible disturbances

Check al that are ¢hserved presant in oF near thewetd and.

ditchies), inor nea the wetand

paint source dischagesto the (non-stomrvater)

tile(s), in or near the welland

filling'grading adraties in or near the wetland

dike(s), In o near thewwetland

road edsHE bedsin o rear thewatland

wiir(s), in or near thewetland

dredging actrities in o near thevvetland

stormrater inputs { addition o water)

ather (specty)

You may check disturbances vet still find hydrology intact




Circle one answer. Have any of
the disturbances identfied above
caused or appear to have caused
mare than trivial aterations tothe
wetland's natural hydrologic
regime, or have they occumed so
far in the past that cumant

hyc ology should be considered to
be "natural. "¢

YES

Assign ascore 1,3 or 7, or
an intermedide score
depending on degree of
recovery from the
disturbance.

NO

Assign a score of 12 since
there are noar no
apparent modifications.

NOT SURE

Diouble check 'nore ar
nane apparent” and
"recovered” and assign a
score of 9.4,

Sedect oneor double check adjoning numbers and average the soore.

score

120tz

raer,

MOME OR MOME APPAREMT. There are mo modifications or no modifications tha are spparert to the

s RECOWERED. Thewetland appesars to have recovered from pagt modifications.

Sps RECOWERING. The wetland appearstobe in the process of recovering from past modifications.

T RECEMT OR MO RECOVERY. The modifications have occumed recently occurred, andfor the wetland
has nat recoverad from past modifications, andfor the modifications are ongoing.




Typical hydrologic disturbances

+ depressions and riverine depressions

— disturbances: removing water by ditches, tiles;
adding water by stormwater or impoundment
(sometimes)

— not disturbances (usually). minor filling, small
access roads separating pools, mechanical
disturbances to soil, mowing, grazing

+ riverine channel, riverine depressions

— channelization of stream, inundation by
Impoundment

+ slope
— ditches, tiles (works sometimes)
+ fringing (lakes)

— raising water levels to inundate wetlands



o STEP 3: assign score based on
intactness of natural hydrologic regime

Select one or double check adjonhing numnmbers and average the score. sCcofe

1 2ts HOME OR MNOME APPAREMT. There are no modificaions or no modifications that are gaparent to the
rater.

s REZOVERED. Thewetland appears tohave recovered from past modifications.

aps RECOVERIMNG. Thewetland appea s to be in the process of recovering from past modifications.

1 RECEMT OFR MO FECOV BRY. The modifications beve occumed recentl occ wrred, andfarthe wetland
has ot recovered frompast modifications, andforthe modfic ations are ondoing.

12 9.5 i q 3 2 1
A — e R e e R e e e e R e e e
haneatr te o ered Fec o enng tecent arno

none ap parent FE GO By




Metric 4a Substrate

disturbance

 |dentical “logic” to question as in Metric
3e

» Determine whether “more than trivial®
physical disturbances have occurred to
the substrate (soil, sediment) in the
wetland

* Focus on mechanical and
sedimentation type disturbances



Circle one answer. Have YES NO
o e | Asssnassora® 2083, | Assignsiscore o 4 since
appearto have caused more ar an mterrremate SCore, thern_a are noarno apparent
than trivial aterationstathe depending on degree of rodifications.

wetland's matural soils o recavery fromthe

substrates, or have they disturbance.

occurred sofar in the pagt
that cirrent conditions
should be consideredto be
"natural "?

NOT SURE

Double check "none ar
none apparent” and

‘recoverad” and assign a

score of 3.5

Select one or double check adjoining numbers and average the score.

soore

dpts MOKE OR MOME APPARENT. There are no disturbances, ar no disturbances apparert to the Rater.

dpts RECOWERED. Thewetland appearsto have recovered from pag disturbances.

2pts RECOWERING. Thewetland appears tabe in the pracess of recovering frompast disturbances.

1t RECENT OR MO RECOWERY. The disturbances have occumed recertly, andior thewetland has not

recavered from past disturbances, andfor the disturbances are ongoing.




4b. Habitat development. =electonly one and assign score. This question asks the Fater to assign an overall

gqualitan e raing of how welk developed thewetland 15 in comparizon to ather ecologically or hydrogeormar phically
sirmilarwetlands  This question presumes a good sense o the types of wetlands and the range in quality typical of

the region watershed, or gde.

[ pts E-CELLEMT. WWetland appears to represent the best of tstype or dass.

bpts WERY GOOD. Wetland appears to be avery good example of its type o class butis lacking in
characteristics whichwould make t excellent.

Apts OO0, Wetland appearsto be a good exarmple of t=type arclass but becauss of pad or presen
digutbances, successional state, or other reasons, 15 not excellent.

Apts MODERATELY GOOD. Wetland appearsto be a fairto good exarmple of itstype orclass.

dpts FAIR. WWetland appears to be a moderately good example of t=type or class but because of pad ar
present disturbances, successional gate, etc s naot good

2pts FPOORTO FAIR. Wetland appears to be a poor tofair exarmple of tstype or class.

1t POOR. YWyetland appearsto not be a good exarmple of ts type o class because of past or present

digtutances, successional state, ete




Metric 4c Habitat intactness

« Again, identical “logic” to question as in
Metric 3e and 4a
 Determine whether “more than trivial”

disturbances have occurred to the
natural of habitat characteristic to that

type of wetland




Check all that are ohserved present in or near the wetland.

Mowing Herbaceous layerfaquatic bed removal
Grazing (cattle, sheep, pigs, eic.) Sedimentation

Clearcutting Credging

Selective cutting Farming

Woody debris removal MNutriert enrichmert, e.g. nuisance algae
Toxic poliLtants Other (specify)

Shrub/sapling removal Other (specify)




NetricE. “egetaion, Interspersion , and Morotopography, M=ed rnum 20paints.

Ez. 'Waland Wegsetation Communities. Chedk each community pres ent both wericalby and bormontalbe withinthe
wetlandw ith an area of at least 0. 1hectaes o 1000m7 (02471 acres). Asszignascoe of Jto 2 using Tables 2, Table

Jdor Table 5. Sumthe scores for he claszes present.

AquicBed. Inchdes areas ofwetland dominated by plant that gom principally on or below the surface
of the wwater for most ofthe gromingseason in mostyears. Floating aquatic species ke dudaeed (Lew 72
spp., Sovrodelz spp) are excloded from definiion of "aquatic bed" Agquatic beds often ocour as a distinct
zone as an''understony” belaw shrubs artrees,

Ernergent . Includes areas ofwetlands dominated by erect, rooted, herbaceous hydrop hvtes, excluding

mosses and lichers. This wegetation i present formost of the growing seasonin most wears. Common
names for emergent communities nelude maeh, vwet meadan, v et prairie, = edge meadan, fers, prairia

pothale, and blusjoint =laugh.

Shrub. Includes areas ofwetlands dominated by w oo dy wvegetation less than Gm 201 tall. The plant
species include true s hrubs, young trees, or trees orshrubs that aresmal orstuntedbecaize of
ermdironmental corditiors. Shrubwetland may represent 3 successionalstageleading to a forested
vuetland or they may be relative by stable plant commu nities.

Forested. Includes wellands or areas ofwetlands characterzed bywoody vegetation greater than Gm
(Oft) artaller. Forestedwetlands have an overstory of trees and ofen contain an understory of young trees
and =shmbs and anherbaceows layer, athoughthe youngtree&hrub and herbaceous layes can be largehy
mis ingfromsome types of forested metlands. Some forestedwetlands are d=fined a= "wernal pook” in
CAC Rule 3745-1-50.

Mudfla=s. The "mudflat’ class = equivakenttothe "uncorsolidated bottom'mud” class & ubclas= (PUR,)
described in Coamardin & al. (197397 and ncludes areas ofw etlands characterzed by expozed or shalkehy
inundated substrates with vegetative cowver less than Z0%.

Open water. The "openwate” class i equivalent to the "openwater - urknown botbom” dass n Cowardin
et al. (19790 and includes areas re 1) inundated, 2)unwvegetated, and 3 and "open®, ie. there & no "anopy
of any tvpe of wegetation

Cther [(See s er's Manual)




Assigning a “1” score

* The vegetation community only
comprises a small part of the wetland's
entire vegetation and is of moderate
quality, OR

* The vegetation community comprises a
sighificant part of the wetland's
vegetation, and this community is of low
quality




Assigning a “2” Score

* The vegetation community comprises a
significant part of the wetland's

vegetation and is of moderate quality,
OR

* The vegetation community comprises a
small part of the wetland’s vegetation
and is of high guality




Assigning a “3” score

* The vegetation community is of high
quality, and it comprises a significant
part or more of the wetland’s vegetation

* “significance” means the community is
“ecologically significant” part of the
entire wetland




Metric 6b Horizontal interspersion

6h. Hornizontal (plan view) interspersion. Select onty one and assign score.  Braluate thewetland from a "plan
wigny " 1.8, 35 f the looking dovn uponit. See Figure 1.

apts HIGH. WWetland Fasa high degree ofinterspersion.

dpts MODERATHY HGH. Wetland has a moderately high degree of interspersion.

apts MODERATE Wetland hasa moderae degree of interspersion.

2pts mMODERATHY LOWY. Wetland has a rmoderately 0w degree of interspersion.

1t LOwy. vWWetland has a low degree of interspersion

Opts MOME. Wetland has no plan wiew intersgpersion.

tnodetate modetate




Metric 6c Presence of invasive
plants

* Deduct points for amount of areal
coverage of invasive plants

bc. Coverage of Invasive Plant Species. RefertoTable 1 on Page 7 for list. Select anly one and assign score

-opits Edenarve =7 5%oareal cover ofirmasive qoecies

-3pts Ivbderae 25-75% arenl oover of invastve gpeni es

-1pt vhatse. 5-25% areal cover of invesive species

(hits Memfiyaheent. 5% areml cover of ittvadve species

gt Algert.




Metric 6d Microtopography

Evaluate microtopographic features using
similar 0 to 3 quality scale as in Metric 6a

1" feature Is present in small amounts or if
more common of low quality

2" feature is present in moderate amounts
but not of highest quality, or in small amounts
of highest quality

‘3" present iIn moderate or greater amounts
and of highest guality




Vegetated
hummocks/tussocks

|-, =




Standing dead
Towners Woods Park

Portage County
|.



Coarse woody debns

Slate Run Buttonbush Swam







Level 2 Assessment: Worksheet
Break into small groups

Using on site information and photographs
make a determination of expected wetland
condition for three sites using the Ohio
Rapid Assessment Method scoring sheets

Assign sites to one of five categories: poor,
fair, good, very good, excellent

Report ORAM score and assessment to full
group



e

A 20 s,
‘ =




Wetland assemblages
*vascular plants (MN, OH, PA, MA FL, MN, ND,
MI, plus others)
algae (FL, ME)

*macroinvertebrates (MN, ME, OH, MI, plus
others)

amphiblans (OH)
birds (PA)

mammals

—
—

- | - - 1 [ [ [ ]
most commonly selected
- [T1OSL COITII 10111y SEIeCLled



Types of metrics

richness
— no. of species

richness ratios (proportions)
— no. of species divided by all species

abundance, relative abundance
— no. of ind., % cover, stem density

productivity

— grams/unit area or volume biomass

diversity indices
— Shannon-Wiener, Simpsons D, Floristic Quality Index

tolerant or sensitive taxa
— abundance, richness, proportions

anomalies



Types of relationships

e type of 120

relationship o0
to » ,A/kii
60 /‘/ cl/.,

disturbance
can vary

) Ve
20

within and
between
assemblages
- threshold
- linear

- curvilinear

measure of attribute

0 -

disturbance gradient



Index development

« attribute selection

— what attributes to select as metrics

— select attributes that have meaningful ecological
relationships to disturbance, that cross community
levels (taxa, taxa groups, communities, ecosystem
processes, efc.)

+ Metric scoring
— trisection 1, 3, 5
— quadrisection 0, 3, 7, 10
— graphical fitting
— sliding scale



sSummary of numbers of sites by major hydrogeomorphic and plant
community classes 1996-2001.

Hydrogeomorphic Classes
depression

Fivering mainstem depression
Fiverine headwater depression
S lope

fringing

impoundment

C oastal

TOTAL

M
71
12

&
17

121

Plant Community Classes M
various bog communities 7
warious fen communities 11
marshes (all types) 1
wel meadaw communities &
shrub swamps 23
Swamp forests 38

121



e plot based sampling method

e combines aspects of releves and
transects and quadrats

e flexible multipurpose method for
diverse plant communities

e locate plots in areas most
representative of plant community of
interest

e Mminimize environmental heterogeneity






presence/absence (~2500 vouchers collected
1996-2002, avg ~16 per plot)

% cover herb and shrub stratum

stem density and basal area shrub and tree
stratum (shrub and forest only)

standing biomass (emergent only)
soil nutrients
water chemistry

physical parameters: water depth, depth to
saturated soils, coarse woody debris,
hummocks and tussocks, standing dead, etc.



Carex spp.

dicot spp.

shade spp.

shrub spp., native wetland
hydrophyte spp.

fern and fern ally spp.
Annual spp.fPerennial spp.
FOAl

Shydrophyte cover
Y%bryophyte cover

%tolerant spp. cover
Ysensitive spp. cover
%invasive graminoid spp. cover
pole timber density
subcanopy importance value
canopy importance wvalue

std biomass

richness

richness

richness

richness

richness

richness

richness ratio

indesx

COMITILN By

COMIMILIN fy

COMITILNT Ty

COMIMILNT by

COMMmLUIN fy

communityf productivity
index of comm./productivity
index of comm./productivity

productivity

oL o X OX

=

=



bog

dist-bog
dist-fen

fen

marsh
sedge-grass
shrub swamp
swamp forest
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Boxplots of VIBI by ALUS category

(means are indicated by solid circles)
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Level 3 Assessment: Worksheet
Break into small groups

Using Vegetation IBlI data from intensive
assessment, calculate an IBl score for the

sites and make a determination of
expected wetland condition for three sites

Assign sites to one of five categories: poor,
poor, fair, good, very good, excellent

Report IBI score and assessment to full
group



SITE

MORGAN
SWAMP

STAGES
POND

CALAMUS
SWAMP

ACTUAL RESULTS

LEVEL 1 (LDI) LEVEL 2 (ORAN)
131 77
593 32 (42)
6.10 s

LEVEL 3 (VIBI)

a4

68



How do the results compare’

Correlation PA Sites OH Sites

Categories (N=83) (N=168)
L andscape/Rapid 0.95 0.25
Landscape/IBlI 0.48 0.27
Rapid/IBI (053 0.65
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Any Questions?





