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Why Knowledge of the Fish
Assemblage is Important

current Issues:

* Limited Knowledge of Extant Fauna - limited
mostly fo 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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- Intensive u.._1<n< aom_m: Bo.:m._.o:.. & non-wadeable tribs.
- Field water quality and habitat data

- July 1 - September 30 index period




Sampling guided by a QAPP

Standardized sampling to
yield comparable data

All representative habitat
types within each site
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== LK _\\-,_._%,w\, 4 © Geo-referenced sample site
; . | A F \ Sampling starts _OOD._._Os D:Q mo_\:ﬁu_m .—..1Q0_A

here (KEN 3A)
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DAILY Discharge, cubic feet per second

USGS 01129500 CONNECTICUT RIVER AT NORTH STRATFORD, NH

10060

) Sampling “window”
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= . ————

Jul 85 Jul 19 Aug 62 Aug 16 Aug 38 Sep 13 Sep 27 Oct 11 Oct 25
2008 2008 2008 2008 2008 2008 2608 2008 2008
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anmﬁm_.é Qualitative Habitat Evaluation Index Field Sheet QHEI Score:
i RM: Straam:

Site Code: Project Code: Location:

Date: Scorer: __ Latitude: __ Longitude:

1) SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % percent \

TYPE POOL  RIFFLE POOL RIFFLE  SUBSTRATE ORIGIN SUBSTRATE QUALITY

[ OO -BLDRSLBS [10]

[J [ 4gBOULD [10] T [0 OJ -52nD 8]

[ 1 -GRAVEL [7]

] -LIMESTONE [1]

Check ONE (OR 2 & AVERAGE)
SILT:

Check ONE (OR 2 & AVERAGE)
[ -SILTHEAVY 2]

Subsirate

[J J-BOULDER [9] __ [ -BEDROCK [5) _ [ -TLLS[] ] -SILT MODERATE [-1]
[0 [0 -coBBLE [8] _ OO bemrmusp; ] -WETLANDS [0] [ -SILTNORMAL f0)
[ CI-HARDPAN [4] [J [ -ARTIFICIAL [0] I -HARDPAN [0] ] SILTFREE[1)
O O Muck 21 - O0O-sur [0 -SANDSTONE[0)] EMBEDDED [ -EXTENSIVE[-2]

[ -RIP/RAP[0] NESS: [] -MODERATE[-1]
NUMBER OF SUBSTRATE TYPES: O -4orMeref2] ] -LACUSTRINE 0] ] -NORMAL [0]
(High Quality Only, Score 5 or ») [J -3orlessi0) ] -SHALE [-1] ] NONE[]

[0 -COAL FINES[-2]

COMMENTS:

2.} INSTREAM COVER (Give each cover type a score of 0 fo 3; see back for instructions)
{Structure) TYPE: Score All That Occur

UNDERCUT BANKS [1] POOLS > 70 em [2 OXBOWS, BACKWATERS [1]

AMOUNT: (Check ONLY one or
check 2 and AVERAGE)
[ -EXTENSIVE > 75% [11]

OVERHANGING VEGETATION [1) ROOTWADS [1] AQUATIC MACROPHYTES [1] [] -MODERATE 25 - 75% [7]
SHALLOWS (IN SLOW WATER) [1] BOULDERS [1] LOGS OR WOODY DEBRIS [1)] [ -SPARSE 5-25% [3]
ROOTMATS 1] [ -NEARLY ABSENT <5% [1]
COMMENTS _
3) CHANNEL MORPHOLOGY: (Chack ONLY one PER Category OR check 2 and AVERAGE) :
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS | OTHER
[ -HIGH 4] [J -EXCELLENT [7] [ -NONE [6] [ -HiGH ] [1-SNAGGING [0 -IMPOUNDMENT
] -MODERATE [3] O -GooD [5] [J -RECOVERED 4] ] -MODERATE [2] [C]-RELOCATION O -18LanD
O 1owpz O -FAR ] [J -RECOVERING [3] - O -LOW[1] [CJ-CANOPY REMOVAL [ -LEVEED
[ -NONE [1] O -POOR [1] [J -ReCENT ORNO [CJ-DREDGING [0 -BANK SHAPING
RECOVERY [1] [CJ-ONE SIDE CHANNEL MODIFICATIONS
] -MPOUNDED EAl
GOMMENTS:

[ f 2
éw@bzﬁi9m§wmmgsgmi>ﬁ§omﬁgv " River Right Looking Downstream |
RIPARIAN WIDTH AN BANK EROSION

L R (PerBank) LR Eﬁva&qsiummw& _. m _ L R (PerBank)

(] [] VERY WIDE > 100m [5] ][] -FOREST, SWAMP [3] [ [] -CONSERVATION TILLAGE [1] [0 [0 -NONE/LITTLE [3]
[J ] -WIDE > 50m [4] [J O -8HRUB OR OLD FIELD [2 [ [J -URBAN OR INDUSTRIAL [0] [0 [0 -MODERATE [2]

[ [CJMODERATE 10-50m[3] [ [] -RESIDENTIAL, PARK, NEW FIELD [1] [ O -OPEN PASTURE, ROWCROP [0) [0 [ -HEAVY!SEVERE[1]

[ ] -NARROWS - 10m [2]
(] [ -VERY NARROW < 5m [1]
[ CJ-NONE [0]

] O -FENCED PASTURE [1]

COMMENTS:

[ [ -MINING / CONSTRUCTION [0]

Max 10




: _ N M i f
Is Sampling Reach Represenlative of the Stream (Y/N) \ if Not, Explain: _aw“_%m W%MM,QN“ w%mnﬂwavwﬂ .
; : None
Industrial O
WWTP DO

1
r.cmwabw o

Silviculture Bl
Constructiond
Urtan Runoff O
= - CsOsO
Gear Distance: Water Clarity.  Water Stage Canopy -% Dpen Suburban Impacts Q
First . a VirgQ
a ! e / hannelization
Sampling Pass 4 [0 Al (fw e Riparian Removal m

7
|
_ Stream Measurements. _.mwﬂ_ﬂ _m

Subjective Aesthetic  Average )<o_umm Maximum Av. Bankfull Bankfull Mean W/D  Bankfull Max Floodprone Entrench Dams O
ﬂah_m _ ~ Rating Width __Deptf Depth Width Depth Rati Aroa W Ratio Other Flow Alteration 0
% Gragient, (10 : Other.
a - Low, {3- Moderate, O -High L

Stream Drawing:

i.'../ﬁr
e
” ; = - &
i 'N-. 4_ - ~ M’.
¥ |
o
. . X /..
M.: nr...J_v .
%
Tt
X P
" e
__._ vr.f
Yes/No

: _H_ _H_ Is Etream Ephemeral (no pools
Instructions for mnn&.& the alternate cover metric: Each cover type should receive a score o Ao e e |
of between 0 and 3, Where: 0 - Cover type absent; 1 - Cover type present in very small D D Is there water upsiream?

“amounts or if more common of marginal quality; 2 - Cover type present in mocerate HowFar____

amounts, but not of highest quality or in small amounts of highest queality: 3 - Cover type
of highest quality in moderate or greater amounts. Examples of highest quality include ] LTRSS Vi e Cmenny
very _%o 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. D D 18 Dry Chisnne! oSty z..w__m_u_
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No Channelization, Recovered

Boulder, Cobble, Gravel Substrates

Silt Free Substrates

Good/Excellent Development

Five or More Substrate Types
ExtensiveModerate Cover

Fast Current/Eddies

LowNormal Overall Embeddedness
Max Depth > I m

Low-Normal Riffle/Run Embeddedness

Good Habitat Attributes

[mpounded

Channelized or No Recovery
Silt/Muck Substrates

Sparse or No Cover

Max Depth < 70 ¢m

Recovering Channel
High/Moderate Silt Cover
FairPoor Development

Only 1-2 Cover Types

Slow or No Flow

High-Mod Overall Embeddedness
High-Mod Ruffle-Run Embeddedness
No Riffle/Run

Total Modified Attributes

Modified: Good Ratio
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Study Are
Organization

= Zone 1: Murony Dain
(Pirrsoury, 1IH) = Wyoming
Dainy (Guildnall, VT)

Wyoming  Dais -
Melndoz Dam (Welpdoz
Falls, VT
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Connecticut River Watersheds” &
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Oeloctsd Dams™

1 Leeswille Dam [Salmon R.)

2 Rainbow Dam (Farmingon R.)
% Enfleld Dsw (Breached)

4 ©8) Dam (Westfield X.)

5 Holyoka Dam

B Turners Falls Dam

7 Vernon Dam

B Towtshen Dam (West River)
8 Ballows Falls Dam

10 Wider Dam

1t Kyegate (Dodge Falls) Dam
12 Malndose Statlan Dam

1% Comerford Svaticn Dam

14 Moore Ressrvolr Dam

16 Giman Projess Dam

1& Groveton (Wyoming) Dam (breached)
17 Lower (Canaan) Pam

18 Mo dam

18 Wurphy Dam

20 First CT Lake Dam

21 Second CT Lake Dam

22 Mocse Falls Dam

*There are pver 1,000 dams in
the Connesticut River watershzd
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Murphny Dam - Wyoming Dam
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Connecticut River Watershedy %
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, m
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_\ N }_..3 NopBUs
\ — s D) _ Selsctad Dams” |
,y Passumpeic 5 1 Legoville Dam {Salmen R.)
SR, R 19 14 P e 2 Rainbow Dara (Farmingson R.)
VERMONT. R % Enfiald Dam (Breachsd)
/ =8 SAmmoncosuc 4 DSI Dam (Westfield X))
/ 5 Holyoke Dam
{ WY & Turners Falls D
1 .m . rv 7\
p ernen Dam
J White \ {Mk B Towtishend Dam (West Biver) |
o 8 Ballows Falls Dam
/ Lin § Mascoma 10 Wiider Dam
- [T L 1t Ryegate (Podge Falls) Dam
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N \ 18 WMurphy Dam
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/ Doortiba. Bl Rx..wc..fd 22 Moose Falle Dam
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___ Enu_ﬁ_mﬂ 1 1\.\. the Conrestizut River watershed
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12 Malndose Statlan Dam

13 Comerford Staticn Dam

14 Moore Resarvolr Dam

1% Gilman Froject Datty

16 Groveton (Wyoring) Mam (breached)
17 Lower (Canaan) Dam
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Zone 1

CPUE

Top Five Most Abundant Species Zone 1

@ Slimy Sculpin

| Fallfish

0 White Sucker

O Lake Whitefish
‘m Common Shiner

| mm - A
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5
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cIncoz Dam

Zone

Wyoming Dam = M

= 29 gbzcizs

= Transition zonz

s Deoduyction in
srenornzemic
3pzeizg (CPUE)

= Trcrzasz Iy
mesornzrmic and
zurytnzrmic o,

= Troounded naoirar

Selectad Dams™
1 Leeavilie Dam (Salmon R.)

2 Rainkow Dam (Farmington R.)
% Enflsld Daw (Breached)

4 DBl Dam (Westhield R.)

5 Holyoke Dam

B Turhzrs Falls Dam —
7 Vernon Darm

B Townshens Dam (Weat River)

8 Pallows Fallz Dam

10 Wigar Dam

1t Ryegate {Podge Falls) Pam

12 Malndose Statlan Dam

18 Comerford Sration Dam

14 Moora Resssrvolr Dam

18 Giiman Frojecs Dam

16 Groveton (Wyeming) Nam (breache d)
17 Lower (Canaan) Pam

18 o dam

18 Murpry Dam

20 First CT Lake Dam

21 Seaond CT Lake Pam

22 Maoosge Falle Dam

*There ars over 1000 dams in
the Connesticut River watershed
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CPUE
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Top Five Most Abundant Species Zone 2

Zone 1

m Yellow Perch

m Pumpkinseed Sunfish
0 White Sucker

m Fallfish

O Rock Bass




Zonz 3
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| /% L eP ) Selpctad Dams™
\ Paseumpels) [ 1 Leewviic Dam (Salmon R.)
! s T 2 Rainbow Dar (Farmingson R.)
A VERMONT R . e Lol % Enflald Dswn (Breached)
_.b BNl )E?nsnomcn 4 DB} Dam (Westficld R.)
{ . 5 ‘Holyoke Dam
ﬁ ; ] y B Turters Falls Dam
M y 7 Vernon Dam
ESC Mﬁ B Tontshend Daum (West River)
4 2 Bellows Falls Cam
/ £ } Mascortia 10 Wiidar Dam
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11 Ryegate (Podge Falls) Pam
12 Malndose Statlan Dam
13 Comerford Staticn Dam
14 Moore Reservolr Dam
16 Giman Froject Dati
16 Groveton (Wyoming) Dam (breached)
17 Lower (Canaan) Pam
12 o dam
18 Wurphy Dam
| 20 First CT Lake Dam
7| 2 Second CT Laks Dam
22 Moose Falle Dam

There are over 1000 dams i
the Connestizut River watershad

CHIL _m__.;”.% f
mf /

|
8 \V s W
" i% VE%,_

M by the LS. Flah and —_.___S.?mzeﬁa
Copnscticut River Coordinator's Offics
10% East Flureteee Road

Gundevland, M 1375 %
winfiogowrSers




2

CPUE

Top Five Most Abundant Species Zone 3

m Fallfish
80.00 - @ Yellow Perch
\ O White Sucker
70.00 - 136.57 | m Smallmouth Bass
B Pumpkinseed Sunfish -
60.00 -
50.00
40.00 -
30.00 |l —
20.00
10.00 -
0.00 - -

Zone 1 Zone m Zone 3 Zone 4 Zone 5
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__ Belectad Dams™

1 Leesvilie Dam {Salmon B.)

2 Rainkow Dam (Farmington R.)
% Enfigld Dam (Breachsd)

4 DB} Pam (Westfield R.)

5 Holyoke Dam

© Turners Falls Dam

7 Vernon Dam

& Towrishend Dam [Weat River)
9 Ballows Falls Dam —
10 Wider Dam

1t Ryegate (Dodge Falls) Dam

12 hMcirdose Statlon Dam

1% Comeriord Svaticn Darh

14 Moorz Eesarvolr Dam

16 Gilman Project Dattt

16 Groveton (Wyoming) Dam {breached)
17 Lower (Canaan) Dam

18 Mo dam —

12 Murpry Dam
¢ 20 Firet CT Lake Bam
7 29 Second CT Lake Dam
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Top Five Most Abundant m_um_ommm Zone 4

@ Smallmouth mmmm
| Fallfish
B @ Yellow Perch
70.00 136.57 _ | @ Common Shiner
60.00 - | 0 White Sucker
50.00 -

40.00 -
30.00 - |
20.00 - |
10.00 _
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- Zone 1 Zone 2 Zone 3 Zone 4 Zone 5
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Zone 9

River- Turners Falls
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_, Selected Dams™

1 Leeoville Dam (Salmon R.)

2 Rainkow Dar (Farmingson K.}
5 Enflald Dam (Breached)

4 DBi Pam (Westficld R.)

5 Holyoke Dam

6 Turhzrs Falls Dam

7 Vernon Dam

B Townshena Daun (West River)
8 ballows Falls Dam

10 Wider RDam

1t Ryegate (Dodge Falls) Dam
12 Malndose Statlan Dam

1% Gomsriord Station Dars

14 Moora Eessrvolr Dam

18 Gilman Projecs Dam

16 Groveton (Wyoming) Dam (breached)
17 Lower (Canaan) Dam

18 Ho dam

12 Murphy Dam

7| 20 Firet CT Lake Bam

ST 21 Second GT Laks Dam

22 Mocge Falle Dam

“There ars over 1.000 dams in
the Connesticut River watershed

MASSACHUSETTS ‘u/./

g SR

Mugp by the U5 Flah and WMldMfe Servics
Lonnsetiout River Coordirator's Oifics
103 East Plumteee Road

Sunderland, MA 01275 \'s
WD EoTBore e




4

ol

B

one 5

CPUE

80.00 -
70.00 -
60.00 -
50.00 -
40.00

30.00 -

20.00 |

10.00 -

Top Five Most Abundant Species Zone 5

136.57

0.00
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B Smallmouth Bass
@ Yellow Perch
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m Bluegill Sunfish
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Index of Biotic Integrity (IBI)

60

50

Atlantic Slope IBI - Daniels et al. (2003)

—— Aflantic Slope IBI
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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

100 _

Index of Biotic Integrity (IBl)
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Maine & Connecticut Rivers Assemblage
Results Comparison: 2002-8

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

Kennebec 37 437 56.8 132.1
Androscoggin 32 598 31.4 97.0
Penobscot 31 335 19.8 42 .8
St. John 18 211 12.5 14.5
Aroostook 22 311 19,2 9.3
Allagash 19 413 10.6 6.3

Connecticut 41 157 6.1 51.9

Scioto R. (OH) 82 603 157 107.8
* - B 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 new sp.)
Identify riverine ecotypes (2009)
Establish "reference condition” - BCG (2009-
10)
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
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Tiered Aquatic Life Use Conceptual Model: Draft Biological Tiers

Condition of the Biotic Community
[S

(10/22 draft)

Natural structural, functional, and taxonomic integrity is preserved.

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
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conspicuously unbalanced distribution of Emi? and redundancy; increased
major groups from that expected; organism p or export of unused materials.
Extreme changes in structure; wholesale changes in anomalies may be frequent;
taxonomic composition; extreme alterations from ecosystem functions are
normal densities; organism condition is often poor; xtremely altered.
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Philip R. Yant
Isaac ]. Schlosser

Jordan Creek
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_u_,onmmm rom been refined and “better
quantified” by Hughes et al. (1998) and &
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0 wmo_.._:.mm an extensive database from
consistent sampling of both
reference condition and a gradient of
human disturbance.

Illinois Natural :_ tory Survey
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