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Policy target (GES) and complementary policies
Target : to reach Good Ecological Status , at lowest cost
Complementary : (1) prevent impacts, any stressor

(2) reduce impacts when present
Associated : (1) e.g., chemical policies (REACH)

(2) compartment policies (Water Framework Dir.)
� Need for Diagnostic an Prognostic methods to reach GES
��� � Toxic chemical mixtures special: uncertain whether 
prevention is effective, and which impacts occur where  

Issues and Facts
- A physician makes diagnosis, then prognosis + “management plan”
- Can be from gross to fine (“house docter � specialist”)

- We have biomonitoring data sets …. but not ideally combined/ formatted
- We want gross ánd site (area)-specific identification of stressor impacts
- This to derive major policies (e.g., state-wide emission reduction),

but also site (area) specific impact reduction measures, including chemicals
- Ánd cost-effectivity implies evaluation of potential for success reach of GES

Data issues and practices :
- There are “levels” of predictors: 

- Summary Stressor Variables, SSV (“easy to collect”, gross)
- Detailed Stressor Variables, DSV

- With: SSV = SSSS DSV, like for example
- SSV1=Urban land use           - DSV1= [Cd]
- SSV2=Agricultural land use  - DSV2=%OM
- SSV3=…. - DSV3= …..

Recommendations
� Explore using SSVs and DSVs in diagnostics: useful tiering
That is: raw GIS-mapping of quick diagnostics with SSVs, only when needed with DSVs

Data mining (whole data set, “state-wide”)
- look for patterns abiotic predictors
- look for patterns biotic variables
- look for over-all links;
major “divers” of structure

Recommendations
- recognize SSVs and DSVs
- remove redundant pred.s

- identify “neutral” species
(they just dilute diagnostic responses)

Reference concepts and practices
- very relevant lessons so far
- missing data for many geographies
- missing understanding for quantitative use in diagnosis
- still complex “anchor points” for practice
- RIVPACS-type model

just one option      ®

Recommendations
� Improve experience by doing
� Explore cases like Ohio case
� Explore endpoints (abundance, presence, traits)
� Acknowledge esp. handling natural variability

Collect and explore golden data
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Conceptual framework
- (general) when having a diagnostic science, it must fit

a policy framework
- Current management schemes have misfit to the 
problems, e.g., real effects emerging chemicals
Recommendations
� improve on match expected and observed effects
� especially emergin contaminants

Specific Data Issue :
� lessons for collecting monitoring data (field)
� lessons for handling data sets (databases, combine)

Mining
1) Consider endpoints
- ggg

2) Consider statistical techniques
- …

3)

Autecology and synecology
- add novel data (e.g.) from eco(toxico)logy:

- ecotoxicology (msPAF)      ®
- ecology: traits
- ecology: foodweb
relations
including stability
ecosystem services

Recommendations
� Explore diagnostic outcomes with new  data / theory

Diagnosis
- various methods available

- ANN
- EPC
- WOE/WLR

- alternate endpoints could have specific sensitivity
(e.g. fin lesions and tumours for specific chemical MoA) 

- reference Concept and Data are (very) key!!

Recommendations
� Too many questions (e.g., before/after type)….

CONCLUSIONS
1. Trigger for works is a Policy Concept adoption: Good Ecological Status
2. The scientific analyses are just after the first round of explorations (all aspects)
3. Collecting and handling Reference Concepts is extremely key to diagnosis
4. We just start to understand how much Novel eco(toxico)logical data can be helpful
5. We intent to drive this beyond Diagnostics � towards Prognostic and Practice
6. We believe high relevance for complex problems, like emerging compounds
7. Tiered approach has been envisaged, needs be explored to match practicalities
8. Your contributions welcome !

MNGMNT PLAN

VALIDATION

REACHING GES
- Stable, natural dynamics

- Ecosystem Services

Water type clusters
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Py lodictis olivar is 0.4 1.1 1.2 1.2 1.2 1.3 1.3 1.3 1.4 1.5 1.7 1.7 1.7 1.8 1.9 2 2.3 2.3 2.6 2.7 2.8 2.8 2.8 2.8

Moxostoma anisurum -0.2 0.2 0.9 0.9 0.9 1 1 1.1 1.1 1.2 1.3 1.4 1.4 1.5 1.6 1.7 1.8 2 2.1 2.32.5 2.5 2.6 2.6 2.6
Aplodinotus grunniens -0.3 0.2 0.9 0.9 0.9 1 1 1 1.1 1.1 1.3 1.4 1.4 1.5 1.6 1.7 1.8 2 2 2.3 2.5 2.5 2.6 2.6 2.6

Ictalur us punctatus -0.3 0.2 0.8 0.9 0.9 1 1 1 1.1 1.1 1.3 1.4 1.4 1.5 1.6 1.6 1.8 2 2 2.3 2.5 2.5 2.6 2.6 2.6
Car piodes cyprinus -0.4 -0.2 -0.2 0.7 0.7 0.7 0.8 0.8 0.9 0.9 1 1.1 1.2 1.3 1.3 1.4 1.5 1.6 1.8 1.9 2.1 2.3 2.3 2.4 2.4 2.4

Moxostoma breviceps -0.7 -0.4 -0.4 -0.2 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.7 0.8 1 1 1.1 1.2 1.2 1.4 1.6 1.6 1.9 2.1 2.1 2.1 2.2 2.2
Moxos toma duquesne i -0.8 -0.5 -0.5 -0.4 0.3 0.4 0.4 0.5 0.5 0.5 0.5 0.6 0.7 0.9 0.9 1 1 1.1 1.2 1.5 1.5 1.8 1.9 2 2 2.1 2.1

Moxostoma e rythrurum -0.8 -0.6 -0.6 -0.4 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.7 0.8 0.8 0.9 1 1.1 1.2 1.4 1.4 1.7 1.9 1.9 2 2 2
Minytrema m elanops -0.9 -0.7 -0.7 -0.5 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.4 0.6 0.7 0.7 0.8 0.9 1 1.1 1.3 1.3 1.6 1.8 1.8 1.9 1.9 1.9

Mic ropte rus  dolomieux -1.1 -0.9 -0.8 -0.7 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.4 0.6 0.6 0.6 0.7 0.8 0.9 1.2 1.2 1.51.6 1.7 1.7 1.7 1.7
Pom ox is nigromaculatus -1.2 -0.9 -0.9 -0.7 -0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.5 0.5 0.6 0.7 0.7 0.9 1.1 1.1 1.4 1.6 1.61.7 1.7 1.7

Pom ox is annular is -1.2 -0.9 -0.9 -0.7 -0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.5 0.5 0.6 0.7 0.7 0.9 1.1 1.1 1.4 1.6 1.61.7 1.7 1.7
Dorosom a cepedianum -1.2 -0.9 -0.9 -0.8 -0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.5 0.5 0.5 0.6 0.7 0.8 1.1 1.1 1.4 1.5 1.61.6 1.7 1.7
Hypentelium nigricans -1.2 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.2 0.3 0.5 0.5 0.5 0.6 0.7 0.8 1.1 1.1 1.4 1.5 1.6 1.6 1.61.6

Ame iurus natalis -1.2 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.1 0.3 0.4 0.4 0.5 0.6 0.7 0.8 1 1 1.3 1.5 1.5 1.6 1.6 1.6
Micropterus punctulatus -1.3 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.3 0.4 0.4 0.5 0.6 0.7 0.8 1 1 1.3 1.5 1.5 1.6 1.6 1.6

C atostom us  com mers onii -1.3 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.3 0.4 0.4 0.5 0.6 0.7 0.8 1 1 1.3 1.5 1.5 1.6 1.6 1.6
Micr opterus salmoides -1.3 -1 -1 -0.9 -0.2 -0.1 -0.1 -0.1 0.0 0.0 0.1 0.2 0.4 0.4 0.4 0.5 0.6 0.7 1 1 1.3 1.4 1.5 1.5 1.5 1.5

Ame iur us  m elas -1.3 -1.1 -1.1 -0.9 -0.2 -0.2 -0.2 -0.1 -0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.6 0.7 0.9 1 1.2 1.4 1.4 1.5 1.5 1.5
Am bloplites  rupes tr is -1.4 -1.1 -1.1 - 1 -0.3 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 0.1 0.3 0.3 0.4 0.4 0.5 0.6 0.9 0.9 1.2 1.3 1.4 1.4 1.5 1.5

Perca flavescens -1.5 -1.3 -1.3 -1.1 -0.4 -0.3 -0.3 -0.3 -0.3 -0.2 -0.2 -0.1 0.2 0.2 0.2 0.3 0.4 0.5 0.8 0.8 1.1 1.2 1.3 1.3 1.3 1.3
Esox am ericanus -1.7 -1.4 -1.4 -1.2 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 -0.3 -0.3 - 0.2 0.1 0.1 0.2 0.4 0.6 0.6 0.9 1.1 1.1 1.1 1.2 1.2
Lepomis gulosus -1.7 -1.4 -1.4 -1.3 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 -0.4 -0.3 - 0.2 0.1 0.1 0.2 0.3 0.6 0.6 0.9 1.1 1.1 1.1 1.2 1.2

Nocomis mic ropogon -1.7 -1.4 -1.4 -1.3 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 -0.4 -0.3 - 0.2 0.1 0.2 0.3 0.6 0.6 0.9 1 1.1 1.1 1.1 1.2
Lepom is  gibbosus -1.7 -1.5 -1.5 -1.3 -0.6 -0.6 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 - 0.2 -0.1 -0.1 0.1 0.2 0.3 0.5 0.5 0.8 1 1 1.1 1.1 1.1

Notur us flavus -1.8 -1.6 -1.6 -1.4 -0.7 -0.7 -0.7 -0.6 -0.6 -0.5 -0.5 -0.4 - 0.3 -0.1 -0.1 -0.1 0.1 0.1 0.2 0.5 0.5 0.8 0.9 0.9 1 1 1
Lepom is macrochirus -1.9 -1.6 -1.6 -1.5 -0.8 -0.7 -0.7 -0.6 -0.6 -0.6 -0.6 -0.5 - 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.1 0.4 0.4 0.7 0.8 0.9 0.9 0.9 1

Lepomis cyanellus -1.9 -1.7 -1.6 -1.5 -0.8 -0.7 -0.7 -0.7 -0.7 -0.6 -0.6 -0.5 - 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.1 0.4 0.4 0.7 0.8 0.9 0.9 0.9 0.9
Lepomis m egalotis -1.9 -1.7 -1.7 -1.5 -0.8 -0.7 -0.7 -0.7 -0.7 -0.6 -0.6 -0.5 - 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.4 0.4 0.7 0.8 0.9 0.9 0.9 0.9

Semotilus atromaculatus -2 -1.8 -1.8 -1.6 -0.9 -0.9 -0.9 -0.8 -0.8 -0.7 -0.7 -0.6 - 0.5 -0.4 -0.3 -0.3 -0.2 - 0.1 0.2 0.3 0.5 0.7 0.7 0.8 0.8 0.8
Per cina caprodes -2.1 -1.8 -1.8 -1.6 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.3 -0.3 - 0.2 0.2 0.2 0.5 0.7 0.7 0.7 0.8 0.8

Notemigonus crysoleucas -2.1 -1.8 -1.8 -1.7 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.3 -0.3 - 0.2 -0.1 0.2 0.2 0.5 0.7 0.7 0.7 0.8 0.8
Luxilus  cornutus -2.1 -1.8 -1.8 -1.7 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.3 -0.3 - 0.2 -0.1 0.2 0.2 0.5 0.6 0.7 0.7 0.8 0.8

Luxilus chrysocephalus -2.1 -1.8 -1.8 -1.7 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.4 -0.3 - 0.2 -0.1 0.2 0.2 0.5 0.6 0.7 0.7 0.7 0.8
Lepomis  humilis -2.2 -2 -2 -1.8 -1.1 -1.1 -1.1 -1 -1 -0.9 -0.9 -0.9 - 0.7 -0.6 -0.6 -0.5 -0.4 - 0.3 -0.2 0.3 0.5 0.5 0.6 0.6 0.6

Lam pe tr a aepyptera -2.2 -2 -2 -1.8 -1.1 -1.1 -1.1 -1 -1 -0.9 -0.9 -0.9 - 0.7 -0.6 -0.6 -0.5 -0.4 - 0.3 -0.2 0.3 0.5 0.5 0.6 0.6 0.6
Percopsis omiscomaycus -2.3 -2 -2 -1.8 -1.2 -1.1 -1.1 -1 -1 -1 -0.9 -0.9 - 0.8 -0.6 -0.6 -0.5 -0.5 - 0.4 -0.2 0.3 0.5 0.5 0.5 0.6 0.6

Um br a limi -2.3 -2 -2 -1.9 -1.2 -1.1 -1.1 -1 -1 -1 -1 -0.9 - 0.8 -0.6 -0.6 -0.5 -0.5 - 0.4 -0.3 0.3 0.4 0.5 0.5 0.6 0.6
Cam postoma anomalum -2.3 -2.1 -2 -1.9 -1.2 -1.1 -1.1 -1.1 -1.1 -1 -1 -0.9 - 0.8 -0.6 -0.6 -0.6 -0.5 - 0.4 -0.3 0.3 0.4 0.5 0.5 0.5 0.5

Cottus bairdii -2.5 -2.2 -2.2 -2.1 -1.4 -1.3 -1.3 -1.2 -1.2 -1.2 -1.2 -1.1 -1 -0.8 -0.8 -0.7 -0.7 - 0.6 -0.5 -0.2 -0.2 0.1 0.3 0.3 0.3 0.4 0.4
C linostom us e longatus -2.5 -2.3 -2.2 -2.1 -1.4 -1.3 -1.3 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.2 -0.2 0.1 0.2 0.3 0.3 0.3 0.3
Phenacobius mir abilis -2.5 -2.3 -2.3 -2.1 -1.4 -1.4 -1.4 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.9 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.3 -0.2 0.1 0.2 0.2 0.3 0.3 0.3

Notr opis photogenis -2.5 -2.3 -2.3 -2.1 -1.4 -1.4 -1.4 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.9 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.3 -0.2 0.1 0.2 0.2 0.3 0.3 0.3
Per cina maculata -2.5 -2.3 -2.3 -2.1 -1.4 -1.4 -1.4 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.9 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.3 -0.2 0.1 0.2 0.2 0.3 0.3 0.3

Cypr ine lla spiloptera -2.6 -2.3 -2.3 -2.1 -1.5 -1.4 -1.4 -1.3 -1.3 -1.3 -1.2 -1.2 - 1.1 -0.9 -0.9 -0.8 -0.8 - 0.7 -0.5 -0.3 -0.3 0.1 0.2 0.2 0.2 0.3 0.3
Etheostom a blennioides -2.6 -2.3 -2.3 -2.2 -1.5 -1.4 -1.4 -1.3 -1.3 -1.3 -1.3 -1.2 - 1.1 -0.9 -0.9 -0.9 -0.8 - 0.7 -0.6 -0.3 -0.3 0.1 0.2 0.2 0.2 0.3

H ybopsis am blops -2.7 -2.4 -2.4 -2.3 -1.6 -1.5 -1.5 -1.4 -1.4 -1.4 -1.4 -1.3 - 1.2 -1 -1 -1 -0.9 - 0.8 -0.7 -0.4 -0.4 -0.1 0.1 0.1 0.1 0.2
Pim ephales  notatus -2.7 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.3 - 1.2 -1.1 -1.1 -1 -0.9 - 0.8 -0.7 -0.5 -0.4 -0.2 0.0 0.1 0.1 0.1

Notr opis atherinoides -2.7 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.4 - 1.2 -1.1 -1.1 -1 -0.9 - 0.8 -0.7 -0.5 -0.5 -0.2 0.0 0.1 0.1 0.1
Lythrurus umbratilis -2.7 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.4 - 1.2 -1.1 -1.1 -1 -0.9 - 0.8 -0.7 -0.5 -0.5 -0.2 0.0 0.1 0.1 0.1

N otropis  buccatus -2.8 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.5 -1.4 -1.4 - 1.2 -1.1 -1.1 -1 -0.9 - 0.9 -0.7 -0.5 -0.5 -0.2 0.0 0.1 0.1 0.1
Rhinichthys obtusus -2.8 -2.5 -2.5 -2.3 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 -1.4 -1.4 - 1.3 -1.1 -1.1 -1 -0.9 - 0.9 -0.7 -0.5 -0.5 -0.2 0.0 0.0 0.1 0.10.1

Lythrur us  fasciolar is -2.8 -2.6 -2.5 -2.4 -1.7 -1.6 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 - 1.3 -1.1 -1.1 -1.1 -1 - 0.9 -0.8 -0.5 -0.5 -0.2 - 0.1
Pimephales pr om elas -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.4 - 1.3 -1.1 -1.1 -1.1 -1 - 0.9 -0.8 -0.5 -0.5 -0.2 - 0.1 -0.1

N otropis  rubellus -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 - 1.3 -1.2 -1.2 -1.1 -1 - 0.9 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1
Phoxinus  erythrogaste r -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 - 1.3 -1.2 -1.2 -1.1 -1 - 0.9 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1

Fundulus notatus -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 - 1.3 -1.2 -1.2 -1.1 -1 - 0.9 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1
Notr opis stramineus -2.9 -2.6 -2.6 -2.4 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -1.5 -1.5 - 1.4 -1.2 -1.2 -1.1 -1 -1 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1 -0.1

Labidesthes  s icculus -2.9 -2.6 -2.6 -2.5 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -1.6 -1.5 - 1.4 -1.2 -1.2 -1.1 -1.1 -1 -0.9 -0.6 -0.6 -0.3 - 0.2 -0.1 -0.1
Etheostoma flabe llare -2.9 -2.6 -2.6 -2.5 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -1.6 -1.5 - 1.4 -1.2 -1.2 -1.2 -1.1 -1 -0.9 -0.6 -0.6 -0.3 - 0.2 -0.1 -0.1 -0.1

Notr opis volucellus -2.9 -2.7 -2.7 -2.5 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.5 - 1.4 -1.2 -1.2 -1.2 -1.1 -1 -0.9 -0.6 -0.6 -0.3 - 0.2 -0.2 -0.1 -0.1-0.1
Etheostoma cae ruleum -2.9 -2.7 -2.7 -2.5 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.5 - 1.4 -1.3 -1.3 -1.2 -1.1 -1 -0.9 -0.7 -0.6 -0.4 - 0.2 -0.2 -0.1 -0.1-0.1

Etheostoma z onale -2.9 -2.7 -2.7 -2.5 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 - 1.4 -1.3 -1.3 -1.2 -1.1 -1 -0.9 -0.7 -0.7 -0.4 - 0.2 -0.2 -0.1 -0.1-0.1
Etheostoma spectabile -3 -2.7 -2.7 -2.6 -1.9 -1.8 -1.8 -1.7 -1.7 -1.7 -1.7 -1.6 - 1.5 -1.3 -1.3 -1.2 -1.2 - 1.1 -1 -0.7 -0.7 -0.4 - 0.3 -0.2 -0.2 -0.1 -0.1

Etheostoma nigrum -3 -2.8 -2.8 -2.6 -1.9 -1.9 -1.9 -1.8 -1.8 -1.7 -1.7 -1.6 - 1.5 -1.4 -1.4 -1.3 -1.2 - 1.1 -1 -0.8 -0.7 -0.5 - 0.3 -0.3 -0.2 -0.2 -0.2
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Py lodictis olivar is 0.4 1.1 1.2 1.2 1.2 1.3 1.3 1.3 1.4 1.5 1.7 1.7 1.7 1.8 1.9 2 2.3 2.3 2.6 2.7 2.8 2.8 2.8 2.8

Moxostoma anisurum -0.2 0.2 0.9 0.9 0.9 1 1 1.1 1.1 1.2 1.3 1.4 1.4 1.5 1.6 1.7 1.8 2 2.1 2.32.5 2.5 2.6 2.6 2.6
Aplodinotus grunniens -0.3 0.2 0.9 0.9 0.9 1 1 1 1.1 1.1 1.3 1.4 1.4 1.5 1.6 1.7 1.8 2 2 2.3 2.5 2.5 2.6 2.6 2.6

Ictalur us punctatus -0.3 0.2 0.8 0.9 0.9 1 1 1 1.1 1.1 1.3 1.4 1.4 1.5 1.6 1.6 1.8 2 2 2.3 2.5 2.5 2.6 2.6 2.6
Car piodes cyprinus -0.4 -0.2 -0.2 0.7 0.7 0.7 0.8 0.8 0.9 0.9 1 1.1 1.2 1.3 1.3 1.4 1.5 1.6 1.8 1.9 2.1 2.3 2.3 2.4 2.4 2.4

Moxostoma breviceps -0.7 -0.4 -0.4 -0.2 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.7 0.8 1 1 1.1 1.2 1.2 1.4 1.6 1.6 1.9 2.1 2.1 2.1 2.2 2.2
Moxos toma duquesne i -0.8 -0.5 -0.5 -0.4 0.3 0.4 0.4 0.5 0.5 0.5 0.5 0.6 0.7 0.9 0.9 1 1 1.1 1.2 1.5 1.5 1.8 1.9 2 2 2.1 2.1

Moxostoma e rythrurum -0.8 -0.6 -0.6 -0.4 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.7 0.8 0.8 0.9 1 1.1 1.2 1.4 1.4 1.7 1.9 1.9 2 2 2
Minytrema m elanops -0.9 -0.7 -0.7 -0.5 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.4 0.6 0.7 0.7 0.8 0.9 1 1.1 1.3 1.3 1.6 1.8 1.8 1.9 1.9 1.9

Mic ropte rus  dolomieux -1.1 -0.9 -0.8 -0.7 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.4 0.6 0.6 0.6 0.7 0.8 0.9 1.2 1.2 1.51.6 1.7 1.7 1.7 1.7
Pom ox is nigromaculatus -1.2 -0.9 -0.9 -0.7 -0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.5 0.5 0.6 0.7 0.7 0.9 1.1 1.1 1.4 1.6 1.61.7 1.7 1.7

Pom ox is annular is -1.2 -0.9 -0.9 -0.7 -0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.5 0.5 0.6 0.7 0.7 0.9 1.1 1.1 1.4 1.6 1.61.7 1.7 1.7
Dorosom a cepedianum -1.2 -0.9 -0.9 -0.8 -0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.5 0.5 0.5 0.6 0.7 0.8 1.1 1.1 1.4 1.5 1.61.6 1.7 1.7
Hypentelium nigricans -1.2 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.2 0.3 0.5 0.5 0.5 0.6 0.7 0.8 1.1 1.1 1.4 1.5 1.6 1.6 1.61.6

Ame iurus natalis -1.2 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.1 0.3 0.4 0.4 0.5 0.6 0.7 0.8 1 1 1.3 1.5 1.5 1.6 1.6 1.6
Micropterus punctulatus -1.3 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.3 0.4 0.4 0.5 0.6 0.7 0.8 1 1 1.3 1.5 1.5 1.6 1.6 1.6

C atostom us  com mers onii -1.3 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.3 0.4 0.4 0.5 0.6 0.7 0.8 1 1 1.3 1.5 1.5 1.6 1.6 1.6
Micr opterus salmoides -1.3 -1 -1 -0.9 -0.2 -0.1 -0.1 -0.1 0.0 0.0 0.1 0.2 0.4 0.4 0.4 0.5 0.6 0.7 1 1 1.3 1.4 1.5 1.5 1.5 1.5

Ame iur us  m elas -1.3 -1.1 -1.1 -0.9 -0.2 -0.2 -0.2 -0.1 -0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.6 0.7 0.9 1 1.2 1.4 1.4 1.5 1.5 1.5
Am bloplites  rupes tr is -1.4 -1.1 -1.1 - 1 -0.3 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 0.1 0.3 0.3 0.4 0.4 0.5 0.6 0.9 0.9 1.2 1.3 1.4 1.4 1.5 1.5

Perca flavescens -1.5 -1.3 -1.3 -1.1 -0.4 -0.3 -0.3 -0.3 -0.3 -0.2 -0.2 -0.1 0.2 0.2 0.2 0.3 0.4 0.5 0.8 0.8 1.1 1.2 1.3 1.3 1.3 1.3
Esox am ericanus -1.7 -1.4 -1.4 -1.2 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 -0.3 -0.3 - 0.2 0.1 0.1 0.2 0.4 0.6 0.6 0.9 1.1 1.1 1.1 1.2 1.2
Lepomis gulosus -1.7 -1.4 -1.4 -1.3 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 -0.4 -0.3 - 0.2 0.1 0.1 0.2 0.3 0.6 0.6 0.9 1.1 1.1 1.1 1.2 1.2

Nocomis mic ropogon -1.7 -1.4 -1.4 -1.3 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 -0.4 -0.3 - 0.2 0.1 0.2 0.3 0.6 0.6 0.9 1 1.1 1.1 1.1 1.2
Lepom is  gibbosus -1.7 -1.5 -1.5 -1.3 -0.6 -0.6 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 - 0.2 -0.1 -0.1 0.1 0.2 0.3 0.5 0.5 0.8 1 1 1.1 1.1 1.1

Notur us flavus -1.8 -1.6 -1.6 -1.4 -0.7 -0.7 -0.7 -0.6 -0.6 -0.5 -0.5 -0.4 - 0.3 -0.1 -0.1 -0.1 0.1 0.1 0.2 0.5 0.5 0.8 0.9 0.9 1 1 1
Lepom is macrochirus -1.9 -1.6 -1.6 -1.5 -0.8 -0.7 -0.7 -0.6 -0.6 -0.6 -0.6 -0.5 - 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.1 0.4 0.4 0.7 0.8 0.9 0.9 0.9 1

Lepomis cyanellus -1.9 -1.7 -1.6 -1.5 -0.8 -0.7 -0.7 -0.7 -0.7 -0.6 -0.6 -0.5 - 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.1 0.4 0.4 0.7 0.8 0.9 0.9 0.9 0.9
Lepomis m egalotis -1.9 -1.7 -1.7 -1.5 -0.8 -0.7 -0.7 -0.7 -0.7 -0.6 -0.6 -0.5 - 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.4 0.4 0.7 0.8 0.9 0.9 0.9 0.9

Semotilus atromaculatus -2 -1.8 -1.8 -1.6 -0.9 -0.9 -0.9 -0.8 -0.8 -0.7 -0.7 -0.6 - 0.5 -0.4 -0.3 -0.3 -0.2 - 0.1 0.2 0.3 0.5 0.7 0.7 0.8 0.8 0.8
Per cina caprodes -2.1 -1.8 -1.8 -1.6 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.3 -0.3 - 0.2 0.2 0.2 0.5 0.7 0.7 0.7 0.8 0.8

Notemigonus crysoleucas -2.1 -1.8 -1.8 -1.7 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.3 -0.3 - 0.2 -0.1 0.2 0.2 0.5 0.7 0.7 0.7 0.8 0.8
Luxilus  cornutus -2.1 -1.8 -1.8 -1.7 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.3 -0.3 - 0.2 -0.1 0.2 0.2 0.5 0.6 0.7 0.7 0.8 0.8

Luxilus chrysocephalus -2.1 -1.8 -1.8 -1.7 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.4 -0.3 - 0.2 -0.1 0.2 0.2 0.5 0.6 0.7 0.7 0.7 0.8
Lepomis  humilis -2.2 -2 -2 -1.8 -1.1 -1.1 -1.1 -1 -1 -0.9 -0.9 -0.9 - 0.7 -0.6 -0.6 -0.5 -0.4 - 0.3 -0.2 0.3 0.5 0.5 0.6 0.6 0.6

Lam pe tr a aepyptera -2.2 -2 -2 -1.8 -1.1 -1.1 -1.1 -1 -1 -0.9 -0.9 -0.9 - 0.7 -0.6 -0.6 -0.5 -0.4 - 0.3 -0.2 0.3 0.5 0.5 0.6 0.6 0.6
Percopsis omiscomaycus -2.3 -2 -2 -1.8 -1.2 -1.1 -1.1 -1 -1 -1 -0.9 -0.9 - 0.8 -0.6 -0.6 -0.5 -0.5 - 0.4 -0.2 0.3 0.5 0.5 0.5 0.6 0.6

Um br a limi -2.3 -2 -2 -1.9 -1.2 -1.1 -1.1 -1 -1 -1 -1 -0.9 - 0.8 -0.6 -0.6 -0.5 -0.5 - 0.4 -0.3 0.3 0.4 0.5 0.5 0.6 0.6
Cam postoma anomalum -2.3 -2.1 -2 -1.9 -1.2 -1.1 -1.1 -1.1 -1.1 -1 -1 -0.9 - 0.8 -0.6 -0.6 -0.6 -0.5 - 0.4 -0.3 0.3 0.4 0.5 0.5 0.5 0.5

Cottus bairdii -2.5 -2.2 -2.2 -2.1 -1.4 -1.3 -1.3 -1.2 -1.2 -1.2 -1.2 -1.1 -1 -0.8 -0.8 -0.7 -0.7 - 0.6 -0.5 -0.2 -0.2 0.1 0.3 0.3 0.3 0.4 0.4
C linostom us e longatus -2.5 -2.3 -2.2 -2.1 -1.4 -1.3 -1.3 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.2 -0.2 0.1 0.2 0.3 0.3 0.3 0.3
Phenacobius mir abilis -2.5 -2.3 -2.3 -2.1 -1.4 -1.4 -1.4 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.9 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.3 -0.2 0.1 0.2 0.2 0.3 0.3 0.3

Notr opis photogenis -2.5 -2.3 -2.3 -2.1 -1.4 -1.4 -1.4 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.9 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.3 -0.2 0.1 0.2 0.2 0.3 0.3 0.3
Per cina maculata -2.5 -2.3 -2.3 -2.1 -1.4 -1.4 -1.4 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.9 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.3 -0.2 0.1 0.2 0.2 0.3 0.3 0.3

Cypr ine lla spiloptera -2.6 -2.3 -2.3 -2.1 -1.5 -1.4 -1.4 -1.3 -1.3 -1.3 -1.2 -1.2 - 1.1 -0.9 -0.9 -0.8 -0.8 - 0.7 -0.5 -0.3 -0.3 0.1 0.2 0.2 0.2 0.3 0.3
Etheostom a blennioides -2.6 -2.3 -2.3 -2.2 -1.5 -1.4 -1.4 -1.3 -1.3 -1.3 -1.3 -1.2 - 1.1 -0.9 -0.9 -0.9 -0.8 - 0.7 -0.6 -0.3 -0.3 0.1 0.2 0.2 0.2 0.3

H ybopsis am blops -2.7 -2.4 -2.4 -2.3 -1.6 -1.5 -1.5 -1.4 -1.4 -1.4 -1.4 -1.3 - 1.2 -1 -1 -1 -0.9 - 0.8 -0.7 -0.4 -0.4 -0.1 0.1 0.1 0.1 0.2
Pim ephales  notatus -2.7 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.3 - 1.2 -1.1 -1.1 -1 -0.9 - 0.8 -0.7 -0.5 -0.4 -0.2 0.0 0.1 0.1 0.1

Notr opis atherinoides -2.7 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.4 - 1.2 -1.1 -1.1 -1 -0.9 - 0.8 -0.7 -0.5 -0.5 -0.2 0.0 0.1 0.1 0.1
Lythrurus umbratilis -2.7 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.4 - 1.2 -1.1 -1.1 -1 -0.9 - 0.8 -0.7 -0.5 -0.5 -0.2 0.0 0.1 0.1 0.1

N otropis  buccatus -2.8 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.5 -1.4 -1.4 - 1.2 -1.1 -1.1 -1 -0.9 - 0.9 -0.7 -0.5 -0.5 -0.2 0.0 0.1 0.1 0.1
Rhinichthys obtusus -2.8 -2.5 -2.5 -2.3 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 -1.4 -1.4 - 1.3 -1.1 -1.1 -1 -0.9 - 0.9 -0.7 -0.5 -0.5 -0.2 0.0 0.0 0.1 0.10.1

Lythrur us  fasciolar is -2.8 -2.6 -2.5 -2.4 -1.7 -1.6 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 - 1.3 -1.1 -1.1 -1.1 -1 - 0.9 -0.8 -0.5 -0.5 -0.2 - 0.1
Pimephales pr om elas -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.4 - 1.3 -1.1 -1.1 -1.1 -1 - 0.9 -0.8 -0.5 -0.5 -0.2 - 0.1 -0.1

N otropis  rubellus -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 - 1.3 -1.2 -1.2 -1.1 -1 - 0.9 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1
Phoxinus  erythrogaste r -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 - 1.3 -1.2 -1.2 -1.1 -1 - 0.9 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1

Fundulus notatus -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 - 1.3 -1.2 -1.2 -1.1 -1 - 0.9 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1
Notr opis stramineus -2.9 -2.6 -2.6 -2.4 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -1.5 -1.5 - 1.4 -1.2 -1.2 -1.1 -1 -1 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1 -0.1

Labidesthes  s icculus -2.9 -2.6 -2.6 -2.5 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -1.6 -1.5 - 1.4 -1.2 -1.2 -1.1 -1.1 -1 -0.9 -0.6 -0.6 -0.3 - 0.2 -0.1 -0.1
Etheostoma flabe llare -2.9 -2.6 -2.6 -2.5 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -1.6 -1.5 - 1.4 -1.2 -1.2 -1.2 -1.1 -1 -0.9 -0.6 -0.6 -0.3 - 0.2 -0.1 -0.1 -0.1

Notr opis volucellus -2.9 -2.7 -2.7 -2.5 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.5 - 1.4 -1.2 -1.2 -1.2 -1.1 -1 -0.9 -0.6 -0.6 -0.3 - 0.2 -0.2 -0.1 -0.1-0.1
Etheostoma cae ruleum -2.9 -2.7 -2.7 -2.5 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.5 - 1.4 -1.3 -1.3 -1.2 -1.1 -1 -0.9 -0.7 -0.6 -0.4 - 0.2 -0.2 -0.1 -0.1-0.1

Etheostoma z onale -2.9 -2.7 -2.7 -2.5 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 - 1.4 -1.3 -1.3 -1.2 -1.1 -1 -0.9 -0.7 -0.7 -0.4 - 0.2 -0.2 -0.1 -0.1-0.1
Etheostoma spectabile -3 -2.7 -2.7 -2.6 -1.9 -1.8 -1.8 -1.7 -1.7 -1.7 -1.7 -1.6 - 1.5 -1.3 -1.3 -1.2 -1.2 - 1.1 -1 -0.7 -0.7 -0.4 - 0.3 -0.2 -0.2 -0.1 -0.1

Etheostoma nigrum -3 -2.8 -2.8 -2.6 -1.9 -1.9 -1.9 -1.8 -1.8 -1.7 -1.7 -1.6 - 1.5 -1.4 -1.4 -1.3 -1.2 - 1.1 -1 -0.8 -0.7 -0.5 - 0.3 -0.3 -0.2 -0.2 -0.2
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Pre y
Py lodictis olivar is 0.4 1.1 1.2 1.2 1.2 1.3 1.3 1.3 1.4 1.5 1.7 1.7 1.7 1.8 1.9 2 2.3 2.3 2.6 2.7 2.8 2.8 2.8 2.8

Moxostoma anisurum -0.2 0.2 0.9 0.9 0.9 1 1 1.1 1.1 1.2 1.3 1.4 1.4 1.5 1.6 1.7 1.8 2 2.1 2.32.5 2.5 2.6 2.6 2.6
Aplodinotus grunniens -0.3 0.2 0.9 0.9 0.9 1 1 1 1.1 1.1 1.3 1.4 1.4 1.5 1.6 1.7 1.8 2 2 2.3 2.5 2.5 2.6 2.6 2.6

Ictalur us punctatus -0.3 0.2 0.8 0.9 0.9 1 1 1 1.1 1.1 1.3 1.4 1.4 1.5 1.6 1.6 1.8 2 2 2.3 2.5 2.5 2.6 2.6 2.6
Car piodes cyprinus -0.4 -0.2 -0.2 0.7 0.7 0.7 0.8 0.8 0.9 0.9 1 1.1 1.2 1.3 1.3 1.4 1.5 1.6 1.8 1.9 2.1 2.3 2.3 2.4 2.4 2.4

Moxostoma breviceps -0.7 -0.4 -0.4 -0.2 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.7 0.8 1 1 1.1 1.2 1.2 1.4 1.6 1.6 1.9 2.1 2.1 2.1 2.2 2.2
Moxos toma duquesne i -0.8 -0.5 -0.5 -0.4 0.3 0.4 0.4 0.5 0.5 0.5 0.5 0.6 0.7 0.9 0.9 1 1 1.1 1.2 1.5 1.5 1.8 1.9 2 2 2.1 2.1

Moxostoma e rythrurum -0.8 -0.6 -0.6 -0.4 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.7 0.8 0.8 0.9 1 1.1 1.2 1.4 1.4 1.7 1.9 1.9 2 2 2
Minytrema m elanops -0.9 -0.7 -0.7 -0.5 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.4 0.6 0.7 0.7 0.8 0.9 1 1.1 1.3 1.3 1.6 1.8 1.8 1.9 1.9 1.9

Mic ropte rus  dolomieux -1.1 -0.9 -0.8 -0.7 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.4 0.6 0.6 0.6 0.7 0.8 0.9 1.2 1.2 1.51.6 1.7 1.7 1.7 1.7
Pom ox is nigromaculatus -1.2 -0.9 -0.9 -0.7 -0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.5 0.5 0.6 0.7 0.7 0.9 1.1 1.1 1.4 1.6 1.61.7 1.7 1.7

Pom ox is annular is -1.2 -0.9 -0.9 -0.7 -0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.5 0.5 0.6 0.7 0.7 0.9 1.1 1.1 1.4 1.6 1.61.7 1.7 1.7
Dorosom a cepedianum -1.2 -0.9 -0.9 -0.8 -0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.5 0.5 0.5 0.6 0.7 0.8 1.1 1.1 1.4 1.5 1.61.6 1.7 1.7
Hypentelium nigricans -1.2 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.2 0.3 0.5 0.5 0.5 0.6 0.7 0.8 1.1 1.1 1.4 1.5 1.6 1.6 1.61.6

Ame iurus natalis -1.2 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.1 0.3 0.4 0.4 0.5 0.6 0.7 0.8 1 1 1.3 1.5 1.5 1.6 1.6 1.6
Micropterus punctulatus -1.3 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.3 0.4 0.4 0.5 0.6 0.7 0.8 1 1 1.3 1.5 1.5 1.6 1.6 1.6

C atostom us  com mers onii -1.3 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.3 0.4 0.4 0.5 0.6 0.7 0.8 1 1 1.3 1.5 1.5 1.6 1.6 1.6
Micr opterus salmoides -1.3 -1 -1 -0.9 -0.2 -0.1 -0.1 -0.1 0.0 0.0 0.1 0.2 0.4 0.4 0.4 0.5 0.6 0.7 1 1 1.3 1.4 1.5 1.5 1.5 1.5

Ame iur us  m elas -1.3 -1.1 -1.1 -0.9 -0.2 -0.2 -0.2 -0.1 -0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.6 0.7 0.9 1 1.2 1.4 1.4 1.5 1.5 1.5
Am bloplites  rupes tr is -1.4 -1.1 -1.1 - 1 -0.3 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 0.1 0.3 0.3 0.4 0.4 0.5 0.6 0.9 0.9 1.2 1.3 1.4 1.4 1.5 1.5

Perca flavescens -1.5 -1.3 -1.3 -1.1 -0.4 -0.3 -0.3 -0.3 -0.3 -0.2 -0.2 -0.1 0.2 0.2 0.2 0.3 0.4 0.5 0.8 0.8 1.1 1.2 1.3 1.3 1.3 1.3
Esox am ericanus -1.7 -1.4 -1.4 -1.2 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 -0.3 -0.3 - 0.2 0.1 0.1 0.2 0.4 0.6 0.6 0.9 1.1 1.1 1.1 1.2 1.2
Lepomis gulosus -1.7 -1.4 -1.4 -1.3 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 -0.4 -0.3 - 0.2 0.1 0.1 0.2 0.3 0.6 0.6 0.9 1.1 1.1 1.1 1.2 1.2

Nocomis mic ropogon -1.7 -1.4 -1.4 -1.3 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 -0.4 -0.3 - 0.2 0.1 0.2 0.3 0.6 0.6 0.9 1 1.1 1.1 1.1 1.2
Lepom is  gibbosus -1.7 -1.5 -1.5 -1.3 -0.6 -0.6 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 - 0.2 -0.1 -0.1 0.1 0.2 0.3 0.5 0.5 0.8 1 1 1.1 1.1 1.1

Notur us flavus -1.8 -1.6 -1.6 -1.4 -0.7 -0.7 -0.7 -0.6 -0.6 -0.5 -0.5 -0.4 - 0.3 -0.1 -0.1 -0.1 0.1 0.1 0.2 0.5 0.5 0.8 0.9 0.9 1 1 1
Lepom is macrochirus -1.9 -1.6 -1.6 -1.5 -0.8 -0.7 -0.7 -0.6 -0.6 -0.6 -0.6 -0.5 - 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.1 0.4 0.4 0.7 0.8 0.9 0.9 0.9 1

Lepomis cyanellus -1.9 -1.7 -1.6 -1.5 -0.8 -0.7 -0.7 -0.7 -0.7 -0.6 -0.6 -0.5 - 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.1 0.4 0.4 0.7 0.8 0.9 0.9 0.9 0.9
Lepomis m egalotis -1.9 -1.7 -1.7 -1.5 -0.8 -0.7 -0.7 -0.7 -0.7 -0.6 -0.6 -0.5 - 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.4 0.4 0.7 0.8 0.9 0.9 0.9 0.9

Semotilus atromaculatus -2 -1.8 -1.8 -1.6 -0.9 -0.9 -0.9 -0.8 -0.8 -0.7 -0.7 -0.6 - 0.5 -0.4 -0.3 -0.3 -0.2 - 0.1 0.2 0.3 0.5 0.7 0.7 0.8 0.8 0.8
Per cina caprodes -2.1 -1.8 -1.8 -1.6 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.3 -0.3 - 0.2 0.2 0.2 0.5 0.7 0.7 0.7 0.8 0.8

Notemigonus crysoleucas -2.1 -1.8 -1.8 -1.7 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.3 -0.3 - 0.2 -0.1 0.2 0.2 0.5 0.7 0.7 0.7 0.8 0.8
Luxilus  cornutus -2.1 -1.8 -1.8 -1.7 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.3 -0.3 - 0.2 -0.1 0.2 0.2 0.5 0.6 0.7 0.7 0.8 0.8

Luxilus chrysocephalus -2.1 -1.8 -1.8 -1.7 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.4 -0.3 - 0.2 -0.1 0.2 0.2 0.5 0.6 0.7 0.7 0.7 0.8
Lepomis  humilis -2.2 -2 -2 -1.8 -1.1 -1.1 -1.1 -1 -1 -0.9 -0.9 -0.9 - 0.7 -0.6 -0.6 -0.5 -0.4 - 0.3 -0.2 0.3 0.5 0.5 0.6 0.6 0.6

Lam pe tr a aepyptera -2.2 -2 -2 -1.8 -1.1 -1.1 -1.1 -1 -1 -0.9 -0.9 -0.9 - 0.7 -0.6 -0.6 -0.5 -0.4 - 0.3 -0.2 0.3 0.5 0.5 0.6 0.6 0.6
Percopsis omiscomaycus -2.3 -2 -2 -1.8 -1.2 -1.1 -1.1 -1 -1 -1 -0.9 -0.9 - 0.8 -0.6 -0.6 -0.5 -0.5 - 0.4 -0.2 0.3 0.5 0.5 0.5 0.6 0.6

Um br a limi -2.3 -2 -2 -1.9 -1.2 -1.1 -1.1 -1 -1 -1 -1 -0.9 - 0.8 -0.6 -0.6 -0.5 -0.5 - 0.4 -0.3 0.3 0.4 0.5 0.5 0.6 0.6
Cam postoma anomalum -2.3 -2.1 -2 -1.9 -1.2 -1.1 -1.1 -1.1 -1.1 -1 -1 -0.9 - 0.8 -0.6 -0.6 -0.6 -0.5 - 0.4 -0.3 0.3 0.4 0.5 0.5 0.5 0.5

Cottus bairdii -2.5 -2.2 -2.2 -2.1 -1.4 -1.3 -1.3 -1.2 -1.2 -1.2 -1.2 -1.1 -1 -0.8 -0.8 -0.7 -0.7 - 0.6 -0.5 -0.2 -0.2 0.1 0.3 0.3 0.3 0.4 0.4
C linostom us e longatus -2.5 -2.3 -2.2 -2.1 -1.4 -1.3 -1.3 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.2 -0.2 0.1 0.2 0.3 0.3 0.3 0.3
Phenacobius mir abilis -2.5 -2.3 -2.3 -2.1 -1.4 -1.4 -1.4 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.9 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.3 -0.2 0.1 0.2 0.2 0.3 0.3 0.3

Notr opis photogenis -2.5 -2.3 -2.3 -2.1 -1.4 -1.4 -1.4 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.9 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.3 -0.2 0.1 0.2 0.2 0.3 0.3 0.3
Per cina maculata -2.5 -2.3 -2.3 -2.1 -1.4 -1.4 -1.4 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.9 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.3 -0.2 0.1 0.2 0.2 0.3 0.3 0.3

Cypr ine lla spiloptera -2.6 -2.3 -2.3 -2.1 -1.5 -1.4 -1.4 -1.3 -1.3 -1.3 -1.2 -1.2 - 1.1 -0.9 -0.9 -0.8 -0.8 - 0.7 -0.5 -0.3 -0.3 0.1 0.2 0.2 0.2 0.3 0.3
Etheostom a blennioides -2.6 -2.3 -2.3 -2.2 -1.5 -1.4 -1.4 -1.3 -1.3 -1.3 -1.3 -1.2 - 1.1 -0.9 -0.9 -0.9 -0.8 - 0.7 -0.6 -0.3 -0.3 0.1 0.2 0.2 0.2 0.3

H ybopsis am blops -2.7 -2.4 -2.4 -2.3 -1.6 -1.5 -1.5 -1.4 -1.4 -1.4 -1.4 -1.3 - 1.2 -1 -1 -1 -0.9 - 0.8 -0.7 -0.4 -0.4 -0.1 0.1 0.1 0.1 0.2
Pim ephales  notatus -2.7 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.3 - 1.2 -1.1 -1.1 -1 -0.9 - 0.8 -0.7 -0.5 -0.4 -0.2 0.0 0.1 0.1 0.1

Notr opis atherinoides -2.7 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.4 - 1.2 -1.1 -1.1 -1 -0.9 - 0.8 -0.7 -0.5 -0.5 -0.2 0.0 0.1 0.1 0.1
Lythrurus umbratilis -2.7 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.4 - 1.2 -1.1 -1.1 -1 -0.9 - 0.8 -0.7 -0.5 -0.5 -0.2 0.0 0.1 0.1 0.1

N otropis  buccatus -2.8 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.5 -1.4 -1.4 - 1.2 -1.1 -1.1 -1 -0.9 - 0.9 -0.7 -0.5 -0.5 -0.2 0.0 0.1 0.1 0.1
Rhinichthys obtusus -2.8 -2.5 -2.5 -2.3 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 -1.4 -1.4 - 1.3 -1.1 -1.1 -1 -0.9 - 0.9 -0.7 -0.5 -0.5 -0.2 0.0 0.0 0.1 0.10.1

Lythrur us  fasciolar is -2.8 -2.6 -2.5 -2.4 -1.7 -1.6 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 - 1.3 -1.1 -1.1 -1.1 -1 - 0.9 -0.8 -0.5 -0.5 -0.2 - 0.1
Pimephales pr om elas -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.4 - 1.3 -1.1 -1.1 -1.1 -1 - 0.9 -0.8 -0.5 -0.5 -0.2 - 0.1 -0.1

N otropis  rubellus -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 - 1.3 -1.2 -1.2 -1.1 -1 - 0.9 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1
Phoxinus  erythrogaste r -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 - 1.3 -1.2 -1.2 -1.1 -1 - 0.9 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1

Fundulus notatus -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 - 1.3 -1.2 -1.2 -1.1 -1 - 0.9 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1
Notr opis stramineus -2.9 -2.6 -2.6 -2.4 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -1.5 -1.5 - 1.4 -1.2 -1.2 -1.1 -1 -1 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1 -0.1

Labidesthes  s icculus -2.9 -2.6 -2.6 -2.5 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -1.6 -1.5 - 1.4 -1.2 -1.2 -1.1 -1.1 -1 -0.9 -0.6 -0.6 -0.3 - 0.2 -0.1 -0.1
Etheostoma flabe llare -2.9 -2.6 -2.6 -2.5 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -1.6 -1.5 - 1.4 -1.2 -1.2 -1.2 -1.1 -1 -0.9 -0.6 -0.6 -0.3 - 0.2 -0.1 -0.1 -0.1

Notr opis volucellus -2.9 -2.7 -2.7 -2.5 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.5 - 1.4 -1.2 -1.2 -1.2 -1.1 -1 -0.9 -0.6 -0.6 -0.3 - 0.2 -0.2 -0.1 -0.1-0.1
Etheostoma cae ruleum -2.9 -2.7 -2.7 -2.5 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.5 - 1.4 -1.3 -1.3 -1.2 -1.1 -1 -0.9 -0.7 -0.6 -0.4 - 0.2 -0.2 -0.1 -0.1-0.1

Etheostoma z onale -2.9 -2.7 -2.7 -2.5 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 - 1.4 -1.3 -1.3 -1.2 -1.1 -1 -0.9 -0.7 -0.7 -0.4 - 0.2 -0.2 -0.1 -0.1-0.1
Etheostoma spectabile -3 -2.7 -2.7 -2.6 -1.9 -1.8 -1.8 -1.7 -1.7 -1.7 -1.7 -1.6 - 1.5 -1.3 -1.3 -1.2 -1.2 - 1.1 -1 -0.7 -0.7 -0.4 - 0.3 -0.2 -0.2 -0.1 -0.1

Etheostoma nigrum -3 -2.8 -2.8 -2.6 -1.9 -1.9 -1.9 -1.8 -1.8 -1.7 -1.7 -1.6 - 1.5 -1.4 -1.4 -1.3 -1.2 - 1.1 -1 -0.8 -0.7 -0.5 - 0.3 -0.3 -0.2 -0.2 -0.2
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Py lodictis olivar is 0.4 1.1 1.2 1.2 1.2 1.3 1.3 1.3 1.4 1.5 1.7 1.7 1.7 1.8 1.9 2 2.3 2.3 2.6 2.7 2.8 2.8 2.8 2.8

Moxostoma anisurum -0.2 0.2 0.9 0.9 0.9 1 1 1.1 1.1 1.2 1.3 1.4 1.4 1.5 1.6 1.7 1.8 2 2.1 2.32.5 2.5 2.6 2.6 2.6
Aplodinotus grunniens -0.3 0.2 0.9 0.9 0.9 1 1 1 1.1 1.1 1.3 1.4 1.4 1.5 1.6 1.7 1.8 2 2 2.3 2.5 2.5 2.6 2.6 2.6

Ictalur us punctatus -0.3 0.2 0.8 0.9 0.9 1 1 1 1.1 1.1 1.3 1.4 1.4 1.5 1.6 1.6 1.8 2 2 2.3 2.5 2.5 2.6 2.6 2.6
Car piodes cyprinus -0.4 -0.2 -0.2 0.7 0.7 0.7 0.8 0.8 0.9 0.9 1 1.1 1.2 1.3 1.3 1.4 1.5 1.6 1.8 1.9 2.1 2.3 2.3 2.4 2.4 2.4

Moxostoma breviceps -0.7 -0.4 -0.4 -0.2 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.7 0.8 1 1 1.1 1.2 1.2 1.4 1.6 1.6 1.9 2.1 2.1 2.1 2.2 2.2
Moxos toma duquesne i -0.8 -0.5 -0.5 -0.4 0.3 0.4 0.4 0.5 0.5 0.5 0.5 0.6 0.7 0.9 0.9 1 1 1.1 1.2 1.5 1.5 1.8 1.9 2 2 2.1 2.1

Moxostoma e rythrurum -0.8 -0.6 -0.6 -0.4 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.7 0.8 0.8 0.9 1 1.1 1.2 1.4 1.4 1.7 1.9 1.9 2 2 2
Minytrema m elanops -0.9 -0.7 -0.7 -0.5 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.4 0.6 0.7 0.7 0.8 0.9 1 1.1 1.3 1.3 1.6 1.8 1.8 1.9 1.9 1.9

Mic ropte rus  dolomieux -1.1 -0.9 -0.8 -0.7 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.4 0.6 0.6 0.6 0.7 0.8 0.9 1.2 1.2 1.51.6 1.7 1.7 1.7 1.7
Pom ox is nigromaculatus -1.2 -0.9 -0.9 -0.7 -0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.5 0.5 0.6 0.7 0.7 0.9 1.1 1.1 1.4 1.6 1.61.7 1.7 1.7

Pom ox is annular is -1.2 -0.9 -0.9 -0.7 -0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.5 0.5 0.6 0.7 0.7 0.9 1.1 1.1 1.4 1.6 1.61.7 1.7 1.7
Dorosom a cepedianum -1.2 -0.9 -0.9 -0.8 -0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.5 0.5 0.5 0.6 0.7 0.8 1.1 1.1 1.4 1.5 1.61.6 1.7 1.7
Hypentelium nigricans -1.2 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.2 0.3 0.5 0.5 0.5 0.6 0.7 0.8 1.1 1.1 1.4 1.5 1.6 1.6 1.61.6

Ame iurus natalis -1.2 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.1 0.3 0.4 0.4 0.5 0.6 0.7 0.8 1 1 1.3 1.5 1.5 1.6 1.6 1.6
Micropterus punctulatus -1.3 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.3 0.4 0.4 0.5 0.6 0.7 0.8 1 1 1.3 1.5 1.5 1.6 1.6 1.6

C atostom us  com mers onii -1.3 -1 -1 -0.8 -0.1 -0.1 -0.1 0.0 0.1 0.1 0.3 0.4 0.4 0.5 0.6 0.7 0.8 1 1 1.3 1.5 1.5 1.6 1.6 1.6
Micr opterus salmoides -1.3 -1 -1 -0.9 -0.2 -0.1 -0.1 -0.1 0.0 0.0 0.1 0.2 0.4 0.4 0.4 0.5 0.6 0.7 1 1 1.3 1.4 1.5 1.5 1.5 1.5

Ame iur us  m elas -1.3 -1.1 -1.1 -0.9 -0.2 -0.2 -0.2 -0.1 -0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.6 0.7 0.9 1 1.2 1.4 1.4 1.5 1.5 1.5
Am bloplites  rupes tr is -1.4 -1.1 -1.1 - 1 -0.3 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 0.1 0.3 0.3 0.4 0.4 0.5 0.6 0.9 0.9 1.2 1.3 1.4 1.4 1.5 1.5

Perca flavescens -1.5 -1.3 -1.3 -1.1 -0.4 -0.3 -0.3 -0.3 -0.3 -0.2 -0.2 -0.1 0.2 0.2 0.2 0.3 0.4 0.5 0.8 0.8 1.1 1.2 1.3 1.3 1.3 1.3
Esox am ericanus -1.7 -1.4 -1.4 -1.2 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 -0.3 -0.3 - 0.2 0.1 0.1 0.2 0.4 0.6 0.6 0.9 1.1 1.1 1.1 1.2 1.2
Lepomis gulosus -1.7 -1.4 -1.4 -1.3 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 -0.4 -0.3 - 0.2 0.1 0.1 0.2 0.3 0.6 0.6 0.9 1.1 1.1 1.1 1.2 1.2

Nocomis mic ropogon -1.7 -1.4 -1.4 -1.3 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 -0.4 -0.3 - 0.2 0.1 0.2 0.3 0.6 0.6 0.9 1 1.1 1.1 1.1 1.2
Lepom is  gibbosus -1.7 -1.5 -1.5 -1.3 -0.6 -0.6 -0.6 -0.5 -0.5 -0.4 -0.4 -0.4 - 0.2 -0.1 -0.1 0.1 0.2 0.3 0.5 0.5 0.8 1 1 1.1 1.1 1.1

Notur us flavus -1.8 -1.6 -1.6 -1.4 -0.7 -0.7 -0.7 -0.6 -0.6 -0.5 -0.5 -0.4 - 0.3 -0.1 -0.1 -0.1 0.1 0.1 0.2 0.5 0.5 0.8 0.9 0.9 1 1 1
Lepom is macrochirus -1.9 -1.6 -1.6 -1.5 -0.8 -0.7 -0.7 -0.6 -0.6 -0.6 -0.6 -0.5 - 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.1 0.4 0.4 0.7 0.8 0.9 0.9 0.9 1

Lepomis cyanellus -1.9 -1.7 -1.6 -1.5 -0.8 -0.7 -0.7 -0.7 -0.7 -0.6 -0.6 -0.5 - 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.1 0.4 0.4 0.7 0.8 0.9 0.9 0.9 0.9
Lepomis m egalotis -1.9 -1.7 -1.7 -1.5 -0.8 -0.7 -0.7 -0.7 -0.7 -0.6 -0.6 -0.5 - 0.4 -0.2 -0.2 -0.2 -0.1 0.1 0.4 0.4 0.7 0.8 0.9 0.9 0.9 0.9

Semotilus atromaculatus -2 -1.8 -1.8 -1.6 -0.9 -0.9 -0.9 -0.8 -0.8 -0.7 -0.7 -0.6 - 0.5 -0.4 -0.3 -0.3 -0.2 - 0.1 0.2 0.3 0.5 0.7 0.7 0.8 0.8 0.8
Per cina caprodes -2.1 -1.8 -1.8 -1.6 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.3 -0.3 - 0.2 0.2 0.2 0.5 0.7 0.7 0.7 0.8 0.8

Notemigonus crysoleucas -2.1 -1.8 -1.8 -1.7 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.3 -0.3 - 0.2 -0.1 0.2 0.2 0.5 0.7 0.7 0.7 0.8 0.8
Luxilus  cornutus -2.1 -1.8 -1.8 -1.7 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.3 -0.3 - 0.2 -0.1 0.2 0.2 0.5 0.6 0.7 0.7 0.8 0.8

Luxilus chrysocephalus -2.1 -1.8 -1.8 -1.7 -1 -0.9 -0.9 -0.8 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.4 -0.4 -0.4 -0.3 - 0.2 -0.1 0.2 0.2 0.5 0.6 0.7 0.7 0.7 0.8
Lepomis  humilis -2.2 -2 -2 -1.8 -1.1 -1.1 -1.1 -1 -1 -0.9 -0.9 -0.9 - 0.7 -0.6 -0.6 -0.5 -0.4 - 0.3 -0.2 0.3 0.5 0.5 0.6 0.6 0.6

Lam pe tr a aepyptera -2.2 -2 -2 -1.8 -1.1 -1.1 -1.1 -1 -1 -0.9 -0.9 -0.9 - 0.7 -0.6 -0.6 -0.5 -0.4 - 0.3 -0.2 0.3 0.5 0.5 0.6 0.6 0.6
Percopsis omiscomaycus -2.3 -2 -2 -1.8 -1.2 -1.1 -1.1 -1 -1 -1 -0.9 -0.9 - 0.8 -0.6 -0.6 -0.5 -0.5 - 0.4 -0.2 0.3 0.5 0.5 0.5 0.6 0.6

Um br a limi -2.3 -2 -2 -1.9 -1.2 -1.1 -1.1 -1 -1 -1 -1 -0.9 - 0.8 -0.6 -0.6 -0.5 -0.5 - 0.4 -0.3 0.3 0.4 0.5 0.5 0.6 0.6
Cam postoma anomalum -2.3 -2.1 -2 -1.9 -1.2 -1.1 -1.1 -1.1 -1.1 -1 -1 -0.9 - 0.8 -0.6 -0.6 -0.6 -0.5 - 0.4 -0.3 0.3 0.4 0.5 0.5 0.5 0.5

Cottus bairdii -2.5 -2.2 -2.2 -2.1 -1.4 -1.3 -1.3 -1.2 -1.2 -1.2 -1.2 -1.1 -1 -0.8 -0.8 -0.7 -0.7 - 0.6 -0.5 -0.2 -0.2 0.1 0.3 0.3 0.3 0.4 0.4
C linostom us e longatus -2.5 -2.3 -2.2 -2.1 -1.4 -1.3 -1.3 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.8 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.2 -0.2 0.1 0.2 0.3 0.3 0.3 0.3
Phenacobius mir abilis -2.5 -2.3 -2.3 -2.1 -1.4 -1.4 -1.4 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.9 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.3 -0.2 0.1 0.2 0.2 0.3 0.3 0.3

Notr opis photogenis -2.5 -2.3 -2.3 -2.1 -1.4 -1.4 -1.4 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.9 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.3 -0.2 0.1 0.2 0.2 0.3 0.3 0.3
Per cina maculata -2.5 -2.3 -2.3 -2.1 -1.4 -1.4 -1.4 -1.3 -1.3 -1.2 -1.2 -1.1 -1 -0.9 -0.8 -0.8 -0.7 - 0.6 -0.5 -0.3 -0.2 0.1 0.2 0.2 0.3 0.3 0.3

Cypr ine lla spiloptera -2.6 -2.3 -2.3 -2.1 -1.5 -1.4 -1.4 -1.3 -1.3 -1.3 -1.2 -1.2 - 1.1 -0.9 -0.9 -0.8 -0.8 - 0.7 -0.5 -0.3 -0.3 0.1 0.2 0.2 0.2 0.3 0.3
Etheostom a blennioides -2.6 -2.3 -2.3 -2.2 -1.5 -1.4 -1.4 -1.3 -1.3 -1.3 -1.3 -1.2 - 1.1 -0.9 -0.9 -0.9 -0.8 - 0.7 -0.6 -0.3 -0.3 0.1 0.2 0.2 0.2 0.3

H ybopsis am blops -2.7 -2.4 -2.4 -2.3 -1.6 -1.5 -1.5 -1.4 -1.4 -1.4 -1.4 -1.3 - 1.2 -1 -1 -1 -0.9 - 0.8 -0.7 -0.4 -0.4 -0.1 0.1 0.1 0.1 0.2
Pim ephales  notatus -2.7 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.3 - 1.2 -1.1 -1.1 -1 -0.9 - 0.8 -0.7 -0.5 -0.4 -0.2 0.0 0.1 0.1 0.1

Notr opis atherinoides -2.7 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.4 - 1.2 -1.1 -1.1 -1 -0.9 - 0.8 -0.7 -0.5 -0.5 -0.2 0.0 0.1 0.1 0.1
Lythrurus umbratilis -2.7 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.4 - 1.2 -1.1 -1.1 -1 -0.9 - 0.8 -0.7 -0.5 -0.5 -0.2 0.0 0.1 0.1 0.1

N otropis  buccatus -2.8 -2.5 -2.5 -2.3 -1.6 -1.6 -1.6 -1.5 -1.5 -1.5 -1.4 -1.4 - 1.2 -1.1 -1.1 -1 -0.9 - 0.9 -0.7 -0.5 -0.5 -0.2 0.0 0.1 0.1 0.1
Rhinichthys obtusus -2.8 -2.5 -2.5 -2.3 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 -1.4 -1.4 - 1.3 -1.1 -1.1 -1 -0.9 - 0.9 -0.7 -0.5 -0.5 -0.2 0.0 0.0 0.1 0.10.1

Lythrur us  fasciolar is -2.8 -2.6 -2.5 -2.4 -1.7 -1.6 -1.6 -1.6 -1.6 -1.5 -1.5 -1.4 - 1.3 -1.1 -1.1 -1.1 -1 - 0.9 -0.8 -0.5 -0.5 -0.2 - 0.1
Pimephales pr om elas -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.4 - 1.3 -1.1 -1.1 -1.1 -1 - 0.9 -0.8 -0.5 -0.5 -0.2 - 0.1 -0.1

N otropis  rubellus -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 - 1.3 -1.2 -1.2 -1.1 -1 - 0.9 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1
Phoxinus  erythrogaste r -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 - 1.3 -1.2 -1.2 -1.1 -1 - 0.9 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1

Fundulus notatus -2.8 -2.6 -2.6 -2.4 -1.7 -1.7 -1.7 -1.6 -1.6 -1.5 -1.5 -1.5 - 1.3 -1.2 -1.2 -1.1 -1 - 0.9 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1
Notr opis stramineus -2.9 -2.6 -2.6 -2.4 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -1.5 -1.5 - 1.4 -1.2 -1.2 -1.1 -1 -1 -0.8 -0.6 -0.6 -0.3 - 0.1 -0.1 -0.1

Labidesthes  s icculus -2.9 -2.6 -2.6 -2.5 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -1.6 -1.5 - 1.4 -1.2 -1.2 -1.1 -1.1 -1 -0.9 -0.6 -0.6 -0.3 - 0.2 -0.1 -0.1
Etheostoma flabe llare -2.9 -2.6 -2.6 -2.5 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -1.6 -1.5 - 1.4 -1.2 -1.2 -1.2 -1.1 -1 -0.9 -0.6 -0.6 -0.3 - 0.2 -0.1 -0.1 -0.1

Notr opis volucellus -2.9 -2.7 -2.7 -2.5 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.5 - 1.4 -1.2 -1.2 -1.2 -1.1 -1 -0.9 -0.6 -0.6 -0.3 - 0.2 -0.2 -0.1 -0.1-0.1
Etheostoma cae ruleum -2.9 -2.7 -2.7 -2.5 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.5 - 1.4 -1.3 -1.3 -1.2 -1.1 -1 -0.9 -0.7 -0.6 -0.4 - 0.2 -0.2 -0.1 -0.1-0.1

Etheostoma z onale -2.9 -2.7 -2.7 -2.5 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 - 1.4 -1.3 -1.3 -1.2 -1.1 -1 -0.9 -0.7 -0.7 -0.4 - 0.2 -0.2 -0.1 -0.1-0.1
Etheostoma spectabile -3 -2.7 -2.7 -2.6 -1.9 -1.8 -1.8 -1.7 -1.7 -1.7 -1.7 -1.6 - 1.5 -1.3 -1.3 -1.2 -1.2 - 1.1 -1 -0.7 -0.7 -0.4 - 0.3 -0.2 -0.2 -0.1 -0.1

Etheostoma nigrum -3 -2.8 -2.8 -2.6 -1.9 -1.9 -1.9 -1.8 -1.8 -1.7 -1.7 -1.6 - 1.5 -1.4 -1.4 -1.3 -1.2 - 1.1 -1 -0.8 -0.7 -0.5 - 0.3 -0.3 -0.2 -0.2 -0.2
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