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Why Knowledge of the Fish
Assemblage is Important

Current Issues:

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

* Naturally Depauperate Faunas - cold water,
coastal drainages - “how will these respond?”

+ Assess Potential Conflicts with High Profile
Restoration Goals - do non-native species pose
an unintentional deterrent?
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sampling of fast
flowing water
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Sampling guided by a QAPP

Standardized sampling to
yield comparable data

All representative habitat
types within each site

Geo-referenced sample site
location and sample track

Fish are identified to
species, enumerated, and
weighed

DELT anomalies recorded
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[ J-VERY NARROCW < &m [1]
[J ] -NONE [0] COMMENTS:

EVR L &l e Qualitative Habitat Evaluation Index Field Sheet QHEI Score:
River Code: RM: Stream:
Site Code: Project Code: Location:
Date: Scorer: Latitude: Longitude:
1.) SUBSTRATE (Check OMLY Two Substrate TYPE BOXES; Estimate % percent
TYPE POOL  RIFFLE POOL  RIFFLE  SUBSTRATE ORIGIN SUBSTRATE QUALITY
O [C]-BLDR/SLBS [10] O [ -GRAVEL [7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
1 [ LgBOULD [10] E 1 [ -sanND [g] ] -LIMESTONE[1]  SILT: ] -SILT HEAVY [-2] Substrate
[ CJ-BOULDER[9] [ [ -BEDROCK [5] O -TILS[] 0 -SILT MODERATE [-1]
[ []-COBBLE [8] O [ DETRITUS [3] ] -WETLANDS [0] ] -SILT NORMAL [0]
1 [C]-HARDPAN 4] 1 [J -ARTIFICIAL [0] ] -HARDPAN [0] (1 SILTFREE[1] Max 20
] CI-muUck [2] ][I -sTi2 (] -SANDSTONE[0] EMBEDDED [ -EXTENSIVE[-2]
] -RIPIRAP[0] NESS: ] -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: [0 -4orMors[2] ] -LACUSTRINE [0] ] -NORMAL [0]
(High Quality Only, Score 5 or ») [0 -3orless[o] 1 -SHALE[1] 1 -NONE [1]
(] -COAL FINES [-9]
COMMENTS:
2.) INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
| Structure) TYPE: Score All That Ocour check 2 and AVERAGE) Cover
UNDERCUT BANKS [1] POOLS > 70 cm [2] OXBOWS, BACKWATERS [1] 1 -EXTENSIVE > 75% [11]
OVERHANGING VEGETATION [1] ROOTWADS [1] AQUATIC MACROPHYTES [1] 1 -MODERATE 25 - 75% []
SHALLOWS (IN SLOW WATER) [1] BOULDERS [1] LOGS OR WOODY DEBRIS [1] ] -SPARSE 5-25% [3] Max 20
ROOTMATS [1] [] -NEARLY ABSENT < 5% [1]
COMMENTS:
3) GHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
] HiGH [4] ] -EXCELLENT [7] [ -NONE [6] O] HIGH [3] [CI-SNAGGING [ -IMPOUNMDMENT Channel
] -MODERATE [3] []-GOoD [5] ] -RECOVERED [4] [1-MODERATE [2] [-RELOCATION 1 -ISLAND
O Low 2] ] -FAIR [3] O -RECOVERING [3] O -LOW 1] [C-CANOPY REMOVAL [ -LEVEED
[ -NONE [1] [ PODR[1] (] -RECENT ORNO [CJ-DREDGING [ -BANK SHAPING Max 20
RECOVERY [1] [J-ONE SIDE CHANNEL MODIFICATIONS
O 4MPOUNDED [-1]
COMMENTS:
B £
4.) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) i7" River Right Looking Downstream  |!”
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN ) BANK EROSION
L R (PerBank) L R (Most Predominant Per Bank) LR L R  (PerBank) Riparian
] []-VERY WIDE > 100m [5] [ [ -FOREST, SWAMP [3] [ [ -CONSERVATION TILLAGE [1] [ [0 -NONE/LITTLE[3]
1 [J-WIDE > 50m [4] 1 [ -SHRUB OR OLD FIELD [2] ] [ -URBAN OR INDUSTRIAL [0] [0 O -MODERATE[Z]
[ CJ-MODERATE10-50m[3] [ [ -RESIDENTIAL, PARK, NEW FIELD [1] [] [ -OPEN P&STURE, ROWCROP [0] [0 O -HEAVY/SEVERE[1] Max 10
] []-NARROW 5- 10m [2] [J [J -FENGED PASTURE[1] [ [ -MINING / CONSTRUCTION [0]



Is Sampling Reach Representative of the Stream (Whlj\ff If Not, Explain:

Major Suspected Sources of
Impacts (Check All That Apply):

Industrial B
Lo a): ndustria
Lat.ﬂlL.Jng {Eegﬁ,. : WATPO
Lat/Long (Mid): Ag
; : Livestock O
Lat/Long (End): Silviculture B[
Lat/Long(X-Loc): b Loy
; - CsOsO
Gear Distance: Water Clarity:  Water Stage Canopy -% Open Suburban Impacis O
Mining O
First ’ 7 X5 Channelization O
7 7 Sampling Pass Af] /.0 [ et (/{ W [0 Riparian Removal O
— Stream Measurements. Lﬁgg?r"asl E
Subjective Aesthetic  Average Average Maximum Av. Bankfull Bankfull Mean W/D  BankfullMax Floodprone Entrench Dams O
R1aE:r6 Rating Width Depth Depth Width Depth Ratio Depth Area Width  Ratio Other Flow Alteration 0
(%9 Gragiont 19 [ : Other.
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Instructions for scoring the alternate cover metric: Each cover type should receive a score
of between 0 and 3, Where: 0 - Cover type absent; 1 - Cover type present in very small
amounts or if more common of marginal quality; 2 - Cover type present in moderate
amounts, but not of highest quality or in small amounts of highest quality; 3 - Cover type
of highest quality in moderate or greater amounts. Examples of highest quality include
very large boulders in deep or fast water, large diameter logs that are stable, well developed
rootwads in deep/fast water, or deep, well-defined, functional pools.

|s Stream Ephemeral (no pools
totally dry or only damp spots)?)

|s thera watar upsiream?
How Far;

|s There Waler Close Downsirg
How Far:

Is Ory Channel Mostly Natural?




Table 1. QHEI scores and metric values for sites in the Connecticut River during 2008.
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Presentation Notes
Many of these larger species represent a large portion of the biomass while low in #
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Index of Biotic Integrity (IBI)

Atlantic Slope IBI - Daniels et al. (2003)
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Index of Biotic Integrity (IBI)

Ohio Non-Wadeable IBI - Ohio EPA (1987)
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Maine Non-Wadeable IBI - Under Development
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Maine & Connecticut Rivers Assemblage
Results Comparison: 2002-8

River Species Intro. No/Km Kg/km Effort (km)

Kennebec K¥4 9 437 56.8 132.1
Androscoggin 32 12 598 31.4 97.0
Penobscot 31 6 335 19.8 42 .8
St. John 18 2 211 12.5 14.5
Aroostook 22 0] 311 15.2 9.3

Allagash 19 | 413 10.6 6.3

Connecticut 41 BH* 157 6.1 51.9
Scioto R. (OH) 82 6* 603 157 107.8

* - 5 as hybrids



Checklist of Fish Assemblage
Development Tasks:

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

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

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

= Tdentify riverine ecotypes (2009)

= Establish "reference condition” - BCG (2009-
1(0)

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



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

Where We A
Want to be ——/Rqting

Interpretive
Criteria

. Aggregated "Index”

We will Bioassessment Score
be here — / METRICS
We are / Raw Data
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Tiered Aquatic Life Use Conceptual Model: Draft Biological Tiers

Condition of the Biotic Community
(Sheeid

1

(10/22 draft)

Natural structural, functional, and taxonomic integrity is preserved.

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

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) e

conspicuously unbalanced distribution of compl’exity and redundancy: increased
major groups from that expected; organism builehup or export of unused materials.

Extreme changes in structure; wholesale changes in 6 anomalies may be frequent;
taxonomic composition; extreme alterations from ecosystem functions are
normal densities; organism condition is often poor; extremely altered.

LOW —— Human Disturbance Gradient

HIGH



=

We need an “"assumed baseline” for

the Biological Condition Gradient
_applicable large rivers




ssessing Biological Integrity in Running Waters . - .
::Metho%ll?ancll,fgts Ratin:t)ngalety i GUIdellneS for De”Vlng
Regionally Relevant “IBI
e Type” Assessment Tools

o Karr et aI (1986) provides gmdance
On,

Process has been refined and “better
. quantified” by Hughes et al. (1998) and
;,_i mosT recen’rly by Whittier et al. (2007)

\k » Requires an extensive database from

- consistent sampling of both
reference condition and a gradient of
human disturbance.

K Requires extensive testing of

candidate metrics and aggregate
Indices.

Illinois Natu Illlr\"s _
Spec cial Publication 5 s;: r 1986
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