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Complex Systems
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Macroinvertebrate Collection Method

— Two approaches
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collection methods in large semiwadeable rivers. Freshwater Science 36(3):683—-691.
https://doi.org/10.1086/692942



MMI Development
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Natural Classification

0 o Fall
— Season was the strongest . & Summer
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MMI Development

— Calibration Dataset

e 275 samples from 126 sites
— Summer 155 samples from 114 sites
— Fall 120 samples from 93 sites

— Validation Dataset

* 106 samples from 42 sites
— Summer 63 samples from 42 sites
— Fall 43 samples from 32 sites

— 167 metrics analyzed

Shull, D. R., Z. M. Smith, and G. M. Selckmann. 2019. Development of a benthic macroinvertebrate °
multimetric index for large semiwadeable rivers in the Mid-Atlantic region of the USA. Environmental grb' pennsylvanla
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MMI Development

Summer Metrics

SGC
m HEHETVRe “MMH““ (PC1) Selected

Percent Tolerant/Invasive
BCGpct456 . Tolerance POS 37.7 61.4 81.5 43.9 92.1 0.78 1.3 0.55
Individuals (BCG 4-6)
Percent Tolerant
BCGpct5 . Tolerance POS 21.1 41.7 65.0 43.9 92.1 0.81 1.1 0.54 X
Individuals (BCG 5) =
Percent Sensitive
PTVpct03 L. Tolerance NEG 12.2 33.2 59.4 47.2 92.1 0.80 0.4 -0.62 X
Individuals (PTV 0-3) =
. Hilsenhoff Index (BCG
BCGindex2 . Tolerance POS 3.7 4.1 4.6 1.0 89.5 0.81 0.7 0.60 X
attributes) =
Percent Ephemeroptera ..
pctEbcgl3 Composition NEG 5.6 24.0 51.0 45.5 86.8 0.73 0.5 -0.41 X
(BCG 1-3) A
m Percent Dominant Taxon Dominance POS 12.7 19.2 34.2 21.5 84.2 0.37 0.7 0.41 X
PTVbeck3 Beck Index (PTV 0-3) Tolerance NEG 3 10 18 15 81.6 0.47 0.7 -0.59
richEPThcg I EPT Richness (BCG 1-3) I Richness NEG 4 8 13 9 76.3 0.78 0.3 -0.62 X




MMI Development

Fall Metrics

NEG 3.0 11.0 24.0 21.0 97.0 0.70 0.6 X

PTVbeck3 Beck Index (PTV 0-3) Tolerance -0.64 X
richEPTptv EPT Richness (PTV 0-4) Richness NEG 7.0 12.5 18.0 11.0 90.9 0.74 0.3 -0.62 X
Percent Sensitive Individuals
PTVpct03 Tolerance NEG 23.6 46.6 69.1 45.5 84.8 0.69 0.8 -0.63 X
(PTV 0-3) X
PTVrich05 Richness (PTV 0-5) Richness NEG 14.0 18.0 23.0 9.0 81.8 0.70 0.2 -0.55
Percent Sensitive .
pctEbcgl3 Composition NEG 11.4 34.1 58.5 47.0 78.8 0.69 0.7 -0.47 X
Ephemeroptera (BCG 1-3) -
Percent Sensitive Individuals
PTVpct02 Tolerance NEG 7.3 21.8 46.8 39.5 78.8 0.60 1.9 -0.58
(PTV 0-2)
| Richness Total Richness Richness NEG 18.0 24.0 32.0 14.0 788 070 02 -0.48 X
Percent Tolerant Individuals
BCGpct5 (BCG 5) Tolerance POS 13.5 33.7 64.0 50.5 75.8 0.53 0.6 0.41
Percent
BCGpct3 . . Tolerance NEG 14.8 29.9 67.6 52.8 72.7 0.53 0.9 -0.36
Sensitive Individuals (BCG 3)
BCGrich2 Richness (BCG 2) Richness NEG 1.0 2.5 6.0 5.0 72.7 0.60 0.5 -0.52
FFGrichSC Scraper Richness Functional NEG 5.0 8.0 11.0 6.0 72.7 0.51 0.3 -0.45 X
pctEPHMRLA Percent Ephemerella Composition NEG 0.0 7.1 25.6 25.6 72.7 0.60 19.6 -0.43
. Ephemeroptera Richness .
richEbcg13 (BCG 1-3) Richness NEG 3.0 5.0 8.0 5.0 72.7 0.61 0.2 -0.54 _



Summer SWMMI

Calibration Dataset: DE = 97% Validation Dataset: CE = 84%
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Fall S WMMI

Calibration Dataset: DE = 88% Validation Dataset: CE= 87%
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> Implementation
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> Implementation
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> Implementation

Summer Results
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Implementation
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> Independent Applicability

Summer Results
SWMMI
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