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* Incorporating probability-based stat-'— NN

INnto multimetric assessments
» Assemblages evaluated, and descrl

database
e Results -
e Results -
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multimetric approach, but itis... -
 Validated using probability-based .]
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Multivariate methods B

« Commonly used techniques like T- t%:E
ANOVA, but mathematically extendedte -
multiple metrics G

* Address s multaneous joint variationin multiple
metrics =%

e Controls for experiment-wise error ‘
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Note large area where using univariate tests
leadstotypell error when data of interest
are actually multivariate-normal




40+ lakes

several ‘new’ metrics developed for Iakes
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Classification Approac'ﬁ TCA
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: ;v:lf ons based on:
o Lake Area(ac)

e Basin area (ac)

e Basin/Lake Area Ratio
e Maximum depth (m)

o Alkalinity (mg/l)

e Conductivity (uS/cm)
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p=0.001 Overdl error rate 15%
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Trichoptera %

Index development followed standard procedures. The
above figures pertain to macroinvertebrates and are for
Ilustrative purposes.
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\phanizomenon spp., Anabaena
spp. by volume + %H‘; |

—

o for Small, Well Buffered Lakes:
— % chrysophytes by density

o for Small, Acidic Lakes:
— % cryptophytes by volume

o for Large Lakes:
— % diatoms by density
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statistically significant
e Reasults:

* p=0.806
— Sig. variation attributable to lake class
e p<0.001

— Sig. variation attributable to reference status
e p=0.022
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Box plots of final phytoplankton scores

Proposed Designation

Macroinvertebrate community
meets expected reference
condition for this lake type

Macroinvertebrate community
deviates significantly from
expected reference condition S8
for this lake type ==
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Lake Class




— muddy littoral (kick net),
— littoral macrophytes (sweep net),
— sublittoral (Ekman grab),

— profundal ( Ekman grab). Sy

» Classification derived using the phytoplanktg
metrics was re-verified for macroinvertebrat
retained.

» Index development again followed standard =\

procedures, and was then verified ussing MANOVA.
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» For each lake class, between 6 and 11 met; e
comprise the macroinvertebrate index. Zidi sl
e Structural and functional aspects
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Proposed Designation

Macroinvertebrate community
meets expected reference
condition for this lake type

Macroinvertebrate community
deviates significantly from
expected reference condition
for this lake type
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ence test andlmpalredlakesall wed wid
rangesin di pteran community structure (‘fIChQGBS and .

diversity). % TR
-+ Some reference | akes were devoid of profunde
. Somelmpal red lakes had maximum richne it

values (intermediate disturbance). i

 Mostly unusable data for the purpose of gene
|ake biocriteria based on these data.
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egul depr jon In rocky-littoral
| metrlcs and in macrophytebed comlﬁ?nty‘
metrics.

‘cumul ative stresses.’

+ Acidity —signal of acidification cfecsinion T
akalinity lakesIs present, albeit weak.
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ation scheme
e error-quantified
 eguationsto allocate lakesto aclass

lassificati

— Phytoplankton
e 5 metrics
o vary by lake type

— Macroinvertebrate Index
e 6-11 metrics
o vary by lake type
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"MACROINVERTEBRATE
METRICLISTS
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| transformed data
e Box plotsto visualize distributions SN
» Correlation matrix (non-parametric) to we "”‘-':';-_;
redundant metrics e
« Calculation of interquartile coefficients_ oo~ 7 S
+ Retain metrics explaining grestest separatior
between classes and providing largest =17 ‘_‘.-“—;_" )
discrimination of reference vs. impaired status

I ‘.'
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'RL COTE/COTE+rema|n|ng dlptera%%" ' e 0
ML: VT Hilsenhoff Bl, taxarlchness g?g

reference and test/imp. lake scores:
— Wilks 7 =0.278, F = 4.54, p=0.04
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| RL %crustacaea—mollusca, % di ptera%%" asmtol erant
chironomids =T TIIRR,

ML :none e
MAC: crustacaea-mollusca R, taxa richness -

SL: % tanytarsus, % dipterans as intolexait™ — ‘
chironomids R
Model indicates significant separation between- . —
reference and test/imp. lake scores: |

— Wilks 7 =0.237, F=11.77, p=0.009
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'RL: % top dominant taxa, % ephemob%’ra, %toll |
gath., % crustacaea-mollusca L TN
 ML: VT Hilsenhoff BI, % chironomids
e MAC:taxarichness, chironomid R -
» SL: % coll. filt., chironomid R, % dipteransas

Intolerant chironomids TN
» Model indicates significant separation between- .~ |

reference and test/imp. lake scores:

— Wilks 7 =0.121, F=9.36, p = 0.026
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