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Successful IBI Successful IBI 
Development Requires Development Requires 
a Sufficient Regional a Sufficient Regional 
DatabaseDatabase
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Presumpscot

AroostookThree Linked Projects:Three Linked Projects:

1.1.Maine nonMaine non--wadeable rivers wadeable rivers 
assessment (2001assessment (2001--2008)2008)

2.2.Connecticut R. assessment (2008Connecticut R. assessment (2008--
 9).9).

3.3.Regional EMAP Regional EMAP ––
 

New England nonNew England non--
 wadeable rivers (2008wadeable rivers (2008--10).10).



Why Knowledge of the Fish Why Knowledge of the Fish 
Assemblage is ImportantAssemblage is Important

• Limited Knowledge of Extant Fauna Limited Knowledge of Extant Fauna ––
 

limited limited 
mostly to managed species (especially trout mostly to managed species (especially trout 
and salmon); need to document relative and salmon); need to document relative 
abundance of coabundance of co--occurring native and alien occurring native and alien 
species and their respective influence.species and their respective influence.

Current Issues:Current Issues:

• Naturally Depauperate Faunas Naturally Depauperate Faunas ––
 

cold water, cold water, 
coastal drainages coastal drainages ––

 
““how will these respond?how will these respond?””

• Assess Potential Conflicts with High Profile Assess Potential Conflicts with High Profile 
Restoration Goals Restoration Goals ––

 
do nondo non--native species pose native species pose 

an unintentional deterrent?an unintentional deterrent?



Sampling MethodsSampling Methods

Standardized Approach:Standardized Approach:
••

 
Pulsed D.C. boat electrofishing Pulsed D.C. boat electrofishing ––

 
effort indexed to effort indexed to 

distancedistance
••

 
Electrode array customized for Maine river conditionsElectrode array customized for Maine river conditions

••
 

Intensive survey design Intensive survey design ––
 

mainstem & nonmainstem & non--wadeable wadeable tribstribs. . 
••

 
Field water quality and habitat dataField water quality and habitat data

••
 

July 1 July 1 ––
 

September 30 index periodSeptember 30 index period

Developed & Tested in MaineDeveloped & Tested in Maine



•
 

Sampling guided by a QAPP

•
 

Standardized sampling to 
yield comparable data

•
 

All representative habitat 
types within each site

••
 

GeoGeo--referenced sample site referenced sample site 
location and sample tracklocation and sample track

•
 

Fish are identified to 
species, enumerated, and 
weighed

•
 

DELT anomalies recorded

Raft added in 2005Raft added in 2005



Sampling ProcedureSampling ProcedureBoat driverBoat driver

Two netters Two netters 
collect all fish collect all fish 
sightedsighted

Sampling boat moves in a Sampling boat moves in a 
general downstream direction, general downstream direction, 
but is maneuvered within the but is maneuvered within the 
site to produce a thorough site to produce a thorough 
sampling of each sitesampling of each site

1.0 km distance includes1.0 km distance includes
all nearshore habitatsall nearshore habitats



Connecticut River Fish Assemblage Connecticut River Fish Assemblage 
Assessment: 2008Assessment: 2008


 

43 sites (1x each) 43 sites (1x each) ––
 

““intensive or intensive or 
pollution surveypollution survey””

 
designdesign


 

July 1 July 1 ––
 

Sept. 30 index periodSept. 30 index period


 
Sampled August 27 Sampled August 27 ––

 
October 15October 15


 

Sampling delayed by high flows in Sampling delayed by high flows in 
July & early AugustJuly & early August


 
ESA issue precluded sampling below ESA issue precluded sampling below 
Turners FallsTurners Falls



Sampling Sampling ““windowwindow””
(July 1 (July 1 –– Sept. 30 index)Sept. 30 index)
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Study Area Study Area 
OrganizationOrganization


 
Zone 1Zone 1::

 
Murphy Dam Murphy Dam 

(Pittsburg, NH) (Pittsburg, NH) ––
 

Wyoming Wyoming 
Dam (Guildhall, VT)Dam (Guildhall, VT)



 
Zone 2Zone 2: Wyoming : Wyoming Dam Dam ––

 McIndoe Dam McIndoe Dam (McIndoe (McIndoe 
Falls, VTFalls, VT)


 
Zone 3Zone 3: McIndoe Dam: McIndoe Dam--

 below Wilder Dam below Wilder Dam (Grafton (Grafton 
County) County) 


 
Zone 4Zone 4: Wilder Dam : Wilder Dam --

 
West West 

River River confluence confluence 


 
Zone 5Zone 5: West River : West River 
Confluence Confluence ––

 
Turners Turners Falls Falls 

Dam Impoundment (Turners Dam Impoundment (Turners 
Falls, MA)Falls, MA)



Zone 1Zone 1


 
21 species21 species



 
Pre dominated (biomass) by Pre dominated (biomass) by 
stenothermic species stenothermic species 
including;including;



 
Atlantic salmonAtlantic salmon



 
Brook troutBrook trout



 
Brown troutBrown trout



 
Slimy sculpinSlimy sculpin



 
BurbotBurbot



 
Rainbow troutRainbow trout

Murphy Dam Murphy Dam ––

 

Wyoming DamWyoming Dam

Presenter
Presentation Notes
Many of these larger species represent a large portion of the biomass while low in #



Top Five Most Abundant Species Zone 1
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Zone 2Zone 2


 

25 species25 species


 
Transition zoneTransition zone


 

Reduction in Reduction in 
stenothermic stenothermic 
species (CPUE)species (CPUE)


 

Increase in Increase in 
mesothermic and mesothermic and 
eurythermic sp.eurythermic sp.


 

Impounded habitat Impounded habitat 
effectseffects

Wyoming Dam Wyoming Dam ––

 

McIndoe DamMcIndoe Dam



Zone 2Zone 2

Top Five Most Abundant Species Zone 2
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Zone 3Zone 3


 
21 species21 species



 
Predominated by Predominated by 
mesothermic & mesothermic & 
eurythermic sp.eurythermic sp.



 
Stenothermic species Stenothermic species 
are absentare absent



 
First appearance of First appearance of 
diadromous species diadromous species 
(sea lamprey)(sea lamprey)

McIndoe DamMcIndoe Dam--Wilder DamWilder Dam



Zone 3Zone 3
Top Five Most Abundant Species Zone 3
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Zone 4Zone 4



 
27 species27 species



 
Assemblage Assemblage 
predominated by predominated by 
Centrarchids Centrarchids 



 
American shad (American shad (yy--oo--yy))

Wilder DamWilder Dam--

 

West RiverWest River



Top Five Most Abundant Species Zone 4
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Zone 5Zone 5



 
19 species19 species



 
Increase in diadromous Increase in diadromous 
species:species:
American eelAmerican eel
American shadAmerican shad
Sea lamprey Sea lamprey 

West RiverWest River––

 

Turners Falls Turners Falls 
ImpoundmentImpoundment



Zone 5Zone 5
Top Five Most Abundant Species Zone 5
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Patterns?Patterns?



 

Brook trout absent & other Brook trout absent & other 
stenothermic species severely stenothermic species severely 
reduced in zones 3reduced in zones 3--5.5.



 

CPUE reductions (%) in Zone 2CPUE reductions (%) in Zone 2


 

Salmon 57%Salmon 57%


 

Brown trout 83%Brown trout 83%


 

Rainbow trout 62%Rainbow trout 62%


 

Slimy sculpin 96%Slimy sculpin 96%



 

Generalist and eurythermic Generalist and eurythermic 
species on the risespecies on the rise



 

Effects of blackbass?Effects of blackbass?



 

% increase in CPUE in Zone 2% increase in CPUE in Zone 2



 

Smallmouth bass 3000%Smallmouth bass 3000%



 

Pumpkinseed 3100%Pumpkinseed 3100%
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Daniels et al. (2003)
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Ohio EPA (1987)
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Maine & Connecticut Rivers Assemblage Maine & Connecticut Rivers Assemblage 
Results Comparison:  2002Results Comparison:  2002--8 8 
RiverRiver

 
SpeciesSpecies

 
Intro.Intro.

 
No/KmNo/Km

 
Kg/kmKg/km

 
Effort (km)Effort (km)

KennebecKennebec
 

3737
 

99
 

437437
 

56.856.8
 

132.1132.1
AndroscogginAndroscoggin

 
3232

 
1212

 
598598

 
31.431.4

 
97.097.0

PenobscotPenobscot
 

3131
 

66
 

335335
 

19.819.8
 

42.842.8
St. JohnSt. John

 
1818

 
22

 
211211

 
12.512.5

 
14.514.5

AroostookAroostook
 

2222
 

00
 

311311
 

15.215.2
 

9.39.3
AllagashAllagash

 
1919

 
11

 
413413

 
10.610.6

 
6.36.3

ConnecticutConnecticut
 
4141

 
5*5*

 
157157

 
6.16.1

 
51.951.9

Scioto R. (OH)Scioto R. (OH)
 

8282
 

6*6*
 

603603
 

157157
 

107.8107.8
* * --

 

5 as hybrids5 as hybrids



Checklist of Fish Assemblage Checklist of Fish Assemblage 
Development Tasks:Development Tasks:


 
Develop an effective & systematic sampling Develop an effective & systematic sampling 
method (2001method (2001--3 in Maine)3 in Maine)


 

Develop a sufficient spatial & temporal Develop a sufficient spatial & temporal 
database (2008database (2008--9)9)


 

Autecology of extant fauna & metric Autecology of extant fauna & metric 
development (started in 2005development (started in 2005--6; add 6; add new sp.)new sp.)


 

Identify riverine ecotypes (2009)Identify riverine ecotypes (2009)


 
Establish Establish ““reference conditionreference condition””

 
––

 
BCG (2009BCG (2009--

 10)10)


 
Derive and test IBIs with reference and Derive and test IBIs with reference and 
independent test sites (2009independent test sites (2009--10)10)



Data Manipulation Hierarchy of Data Manipulation Hierarchy of 
Field Collected Biological Samples:Field Collected Biological Samples:
New England NonNew England Non--wadeable IBIs wadeable IBIs 

Rating

Interpretive 
Criteria

Aggregated “Index”

 Bioassessment Score

METRICS
Raw Data

Where We Where We 
Want to beWant to be

We will We will 
be herebe here

We areWe are
herehere
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Human Disturbance GradientLOW HIGH

Tiered Aquatic Life Use Conceptual Model: Draft Biological Tiers
(10/22 draft)

Evident changes in structure due to loss of some rare native 
taxa; shifts in relative abundance; ecosystem level functions fully 
maintained through redundant attributes of the system.

3

Natural structural, functional, and taxonomic integrity is preserved.1

2
Structure and function similar to natural community with some additional 
taxa & biomass; no or incidental anomalies; sensitive non-native taxa may 
be present; ecosystem level functions are fully maintained

4
Moderate changes in structure due to replacement 
of sensitive ubiquitous taxa by more tolerant taxa; 
overall balanced distribution of all expected taxa; 
ecosystem functions largely maintained.

5Sensitive taxa markedly diminished; 
conspicuously unbalanced distribution of 
major groups from that expected; organism

condition shows signs of physiological 
stress; ecosystem function shows reduced 
complexity and redundancy; increased 
build up or export of unused materials.

Extreme changes in structure; wholesale changes in 
taxonomic composition; extreme alterations from 
normal densities; organism condition is often poor; 

6 anomalies may be frequent; 
ecosystem functions are 
extremely altered.

The Biological Condition Gradient:
A conceptual model for interpreting detrimental change 

in aquatic ecosystems

Susan P. Davies and Susan K. Jackson
(Ecological Applications 16:4, 2006) 



Cold Water & Mixed Assemblages

We need an We need an ““assumed baselineassumed baseline””
 

for for 
the Biological Condition Gradient the Biological Condition Gradient 

applicable to NE large riversapplicable to NE large rivers



Guidelines for Deriving 
Regionally Relevant “IBI 
Type” Assessment Tools

• Karr et al. (1986) provides guidance   
for metric development, substitution, 
and modification.

Requires detailed knowledge of the 
regional fauna including life history, 
taxonomy, zoogeography, and 
natural history.

•

Requires an extensive database from 
consistent sampling of both 
reference condition and a gradient of 
human disturbance.
Requires extensive testing of 

candidate metrics and aggregate 
indices.

•

•

Process has been refined and “better 
quantified”

 
by Hughes et al. (1998) and 

most recently by Whittier et al. (2007) 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Zone 1
	Zone 1
	Zone 2
	Zone 2
	Zone 3
	Zone 3
	Zone 4
	Zone 4
	Zone 5
	Zone 5
	Patterns?
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32

