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Maine Rivers Fish Assemblage Assessment

Initiated in 2002 — initial sampling in
Kennebec R.; Androscoggin R. &
Sebasticook R. in 2003; Penobscot R.
in 2004

The study scope includes:
-Cold water assemblages
‘Warm water assemblages
-Freshwater tidal assemblages

Boat electrofishing; development of
standard methods in 2002 and 2003

IBI - collect fish assemblage data for
metric & index development

Test of EPA Biological Condition
Gradient; application to flow altered
rivers and depauperate fish faunas

Document presence of alien species
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Kennebec River (2002-6)

= Wyman Dam to Merrymeeting Bay (30
sites, 2 test areas)

= Follow-up Waterville to Augusta (2002-6)

Androscoggin River (2003)
= Errol, NH to Merrymeeting Bay (51 sites)

Sebasticook River (2003)
= Douglas Pond to Winslow (9 sites)

Penobscot River (2004)
= N. Br. To Hamden (40 sites); included W.
Br., E. Br., 5 additional tributaries

Northern Maine Rivers (2005-6)
= St. John (14 sites), Allagash (8 sites),
Aroostook (10 sites), St. Croix (12 sites)

Southern Maine Rivers (2006)
» Presumpscot R., Saco R. (32 sites)

Miscellaneous Maine Rivers (2007)

» Mattawamkeag R., Rapid R., Moose R.,
Moosehead Outlets, Dead R., E. Br.
Penobscot (22 sites)
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PO Bax 1161 P.O. Box 21561
Colemnbe, OF 431710581 Columbus, OH 432210561

Craies fow Spplicd Bomssruoesi & Beadon
Lty Bind: rk . Midwest Biodiversity Institute

2005 Maine Rivers Fish Assemblage Assessment:

I. Northern Maine Rivers Results
Allagash River: Churchill Lake to Allagash
Aroostook River: Oxbow to Ft. Fairfield
St. Croix River: Vanceboro to Calais

St. John River: Black River to Maine/New Brunswick border

ﬁnl aﬂ?ReL .

II. Maine Rivers Fish Species Distribution Atlas

e :l' -
Kennsbec River: 'Em;hn.m ME to Lhrwmuhn; B‘w III. Toward the Development of a Fish Assemblage Index for
Androscoggin River: "Errol, INH to Mecrymeeting Bay

Snbmhmk River: Fm'lhnlu'L M‘E to “F'ﬂulpw ME
wll . i Technical Report MBL/12:06-1

Maine Rivers

Chris O. Yoder
Center tor Applied Bioassessment & Biocriteria
Midwest Biodiversity Institute
P.O. Box 21561
Columbus, OH 43221.0561

and

Brandon H. Kulik, Bryan ]. Apell, and John M. Audet
Kleinschmidr Associates
75 Main Street
Pittstield, ME 04967




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.

e Naturally Depauperate Fauna — 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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Table 1. Key characteristics of a boat electrofishing protocol applicable to Maine and New England large river habitats.

Riverine Riverine Riverine Riverine
Wadeable*  High Gradient Mod. Gradient Low Gradient  Impounded Impounded Tidal
Category/Attribute (Low-Mod. Cond.b) (Low Cond.) (Low Cond.) (Mod. Cond.) (Mod. Cond.) (Mod.Cond.) (High Cond.)
1. Drainage Area <500 mi? <500 mi®  >500-1000 mi®  >1000 mi NA NA NA
2. Platform Georator® 14’ raft® or 16’ johnboat 16’ johnboat 16’ johnboat 16’ johnboat 16’ johnboat

(bank set/towboat) 12’ johnboat or 16’ raft®
3. Crew Size 3 persons 2 persons 3 persons 3 persons 3 persons 3 persons 3 persons
(2 netters) (1 netter) (2 netters) (2 netters) (2 netters) (2 netters) (2 netters)
4. Electrofishing Unit GPP 2.5, 5.0° orGPP 2.5,5.0or GPP 5.0 or GPP 5.0 or GPP 5.0 or GPP 5.0 or GPP 5.0 or
equivalent equivalent equivalent equivalent equivalent equivalent
5. Power Source 2500-5000 Watt 5000 Watt 5000 Watt 5000 Watt 5000 Watt 5000 Watt 5000 Watt
Alternator Alternator Alternator Alternator Alternator Alternator Alternator
6. Unit Settingsf High High High Low or High High Low or High Low
120 Hz 120 Hz 120 Hz 120 Hz 120 Hz 120 Hz 120 Hz
2-4 Amperes  2-4 Amperes  4-8 Amperes  2-4 Amperes  4-8 Amperes >8-15 Amperes
(% of Low or High Range) NA (100%) (100%) (60-100%) (100%) (60-100%) (50-80%)
7. Anodes® Net Ring 2 gangs 3 gangs 3 gangs 3 gangs 3 gangs 2 gangs
8. Cathodes rat tail 6’ 8 8 8 8’ 8

Wadeable defined as sites where a raft or boat mounted apparatus cannot be used due to shallowness of depth — accessibility is not a criterion.

Typical relative conductivity ranges: Low (15-40 ps/m?); Moderate (40 — 200 ps/m?); High (>200 ps/m?).

Employs a primary net ring as the anode that is operated by the primary netter backed by an assist netter - the unit is either bank set or towed on a small skiff
(towboat).

This platform was extensively tested in 2005.

This platform has not been tested in Maine, but it has worked well elsewhere and in similar conditions.

This does not constitute an endorsement of a particular brand or product name and is for methodological identification only.

Unit settings are selected to produce the highest voltage and amperage output; these are what typically worked in each conductivity range and habitat type.
Anodes consist of gangs or multiple strands of wire as described under Equipment Specifications.
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Figure 4. Qualitative habitat evaluation index (QHEI) field sheet.

Midwest MBI
Biodiversity -
Institute Qualitative Habitat Evaluation Index Field Sheet QHE!| Score:
River Code: RM: Stream:

Darte: Locartion:

Scorers Full Name: Affihation:

1] SUBSTRATE (Check ONLY Two SubstrateTyFPE BOXES, Eslimate % present

TYFE FOOL RIFFLE POCL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY

OO-BOUDER [9] ____ _ _ OOSaND[E] _  O-LIMESTOHME1] SLT O0- SILT HEAVY [-]
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__ SHALLOWS {IH SLOW WATER) [1] ___ BOULDERS [1] ___LOGS5 OR WOODY DEBRIS [1] - SPARSE 5-25% [3] Max 20

__ ROOTMATS[1]  COMMENTS: L O - MEARLY ABSENT < 5%[1]

I CHAMMEL MORPHOLOGY: (Check OMLY One PER Category OR check 2 and AVERAGE
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RECOVERY [1] 0o- CHE SIDE CHAMMEL MODIFICATIONS
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Project Status

Data Analysis (2007-8):
e Distribution & abundance of key species
* Analysis of core stressors — habitat, T (°C)
* Autecology of each species — pre-IBI
* Multivariate analysis — expose gradients
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Relative Abundance Data

Species List

Page 1

Fover Code:  50-0i01
Mile Range:  59.20

Stream: Kennebee River (ust. Edwards Dam)

River Segment Totals
Date Range:  08/08/2002

Thru: 7500 Thru: 08152002
Dist Fished:  12.50 km Basin: No of Passes: 20 Sampler Type: A

Species Bl Feed Breed # of Relative % by Relative "% by Ave(gm)
Mame / ODNR status Grp Guild Guild Taol Fish Mumber MNumber \Weight  Weight  \Weight
Brown Trout E F N [ 18 1.45 0.39 0.11 0.68 83.61
Rainbow Trout E P N [ 41 3.35 0.89 0.27 1.58 79.88
Landlocked Salmaon C [ 85 7.65 2.03 0.51 3.01 66.51
Lake Trout X Brook Trout 3 0.25 0.07 0.03 0.20 135.00
White Sucker w o 5 T 463 36.60 8.73 8.82 52.20 231.76
Blacknose Dace M G s T 86 6.80 1.81 0.01 0.08 1.57
Creek Chub NG NOOT 15 1.15 0.31 0.01 0.04 507
Common Shiner M I s 945 72.40 19.24 0.56 3.30 7.71
Fallfish G 217 16.90 4.49 0.09 0.55 5.44
Lake Chub o] 12 1.00 0.27 0.01 0.08 10.50
American Eel [T] C M 105 B.55 227 3.44 20.33 404.41
Eastern Banded Killifish E I M T 1,193 91.05 2420 0.21 1.26 2.34
Burbot [S] C s 25 2.00 0.53 0.20 1.18 59.24
Smallmouth Bass F C cC M 950 73.70 19.59 1.88 11.15 2549
Pumpkinseed Sunfish s I (i P 28 2.30 0.61 0.03 019 13.68
Redbreast Sunfish s I C 15 1.15 0.31 0.00 0.03 4.33
Yellow Perch C Lt 510 41.05 10.91 0.67 3.99 16.30
Slimy Sculpin I a7 B.05 2.14 0.03 0.19 4.08
Three-spine Stickleback I 12 0.90 0.24 0.00 0.00 0.67

Stream Total 4 830 376.30 16.90
Number of Species 18

Number of Hybrids 1
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Maine Rivers Fish
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Maine Rivers Fish
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Maine Rivers Fish
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Definitions of Introduced

Species

Based on Origins (after Halliwell 2005)

= |ntercontinental origin — usually referred

to as “alien” species

* |ntracontinental origin — species can

0ass, rainbow trout)

= |[ntraregional origin — usua
nearby New England trans

= Managed introduced — dell
for recreational purposes

necome naturalized (e.g., smallmouth

ly Interstate or
nlants

nerate stocking



Assessing the Impact of Alien
Species

Current Issues:

 Refined Designations of Non-native Species —
effects of each are not equal and some have
pecome a permanent part of the resource.

 Improved Understanding of Impacts — impacts
are different to cold and warmwater faunas;
Influence can be misinterpreted, especially with
Increases Iin overall species richness.



Maine Fish Data: No Smallmouth Bass
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Maine Rivers 2007 Faunal Status

Native Freshwater Salmonids Anadromous

* Brook trout (aian (Managed, Non-indigenous) « Sealamprey

* Round whitefish (a « Landlocked salmon sisc) « Atlantic sturgeon (ke)
 White sucker Lv) e Brown trout e Shortnose sturgeon (s)
 Longnose sucker (iAr,sd) e Rainbow trout  Shortnose sturgeon*
e Creek chubsucker (sa) -  Alewife (sc

o Fallfish L) Non-native Freshwater  Blueback herring

e Common shiner L) “Non-indigenous” « American shad

* Blacknose shiner (a e Central mudminnow 3 * Atlantic salmon

e Lake chub (i, ar, s3 o

e Blacknose dace i, ar, s9) o Striped bass (sc)

. I&Iorégré%sclaldzce « Smallmouth bass sc.sy)  Rainbow smelt (sc)

* N. Redbelly dace « Largemouth bass C

. atadromous
Pearl dace « Rock bass (NH only) .

. Finescale dace @ . White catfish « American eel

 Golden shiner (i, sc)

Chain pickerel (sc)  White perch (sc)

o Spottail shiner

_ » Black crappie . -
« Fathead minnow (i . Bluegill sape) Native Tldal
 Burbot (L) “Alien Invasive” * Mummichog
- Banded Killifish an lepilnhes e . 3-spine stickleback ai.an

Brown bullhead Ly
Redbreast sunfish (ar
Pumpkinseed (i sc,s)
Yellow perch ar,sc,sg)
Slimy sculpin aiar,sJ)
Brook stickleback an

» Gizzard shad
 Muskellunge (i, s
 Northern pike

e Common carp
 Rudd*

4-spine stickleback
9-spine stickleback (n
Northern silverside
Atlantic tomcod s)

- prev. recorded, not collected; ** - new _species collected in 2006
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' ssessin iolo ical Integrity in Running Waters . . .
iMethoﬁBan;_fgts Rati:mgalc:y i Guu;lelmes for DeerIﬂg
| Regionally Relevant “ Bl

AR ER SR and modification.

e Type” Assessment Tools
ll)s:i;: ;p_[ R‘i :};‘:’: : ser l
5-~|:-Iimi“3j+fifl’fﬁf§]ﬁ'&f i e Karr et al. (1986) provides guidance
3 LAl - - === o . . .
Ml e % for metric development, substitution,

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

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

E Requires extensive testing of

candidate metrics and aggregate
indices.

Ilinois Natural History Survey
Special Publication 5 September 1986



Checklist of Fish Assemblage
Development Tasks

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

= Develop a sufficient spatial & temporal database
(2002-6)

= Autecology of extant fauna & metric
development (2005-6)

= Classify riverine ecotypes (2006-7)

» Establish “reference condition” — BCG (2007-8)

*= Derive and test IBIs with reference and
Independent test sites (2008)
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Interpretation of Gradients: Using
Inference to Define Drivers

= Latitudinal — suggests regional thermal
Influences

= Elevational — suggests regional thermal
and gradient influences

= Gradient (m/km) — reach scale influence
on macrohabitat

= Smallmouth bass — abundance influences
key sentinel and indigenous small species

= How to handle co-occurrences?



Candidate IBI Metrics

Table 6. Candidate metrics tor further evaluation and possible inclusicn in fish

assemblage IBls applicable to nonwadeable rivers of Maine.

Candidate Metric

Expressed As'

Intent

Yy z
Uirigin

Tavonomic
Sucler species
Crwprinid species
Suntish species
Clupeid species
Adult suckers

Ecological Role

Stenothermic species

Steno + Mesothermic sp
Eurythermic species
Fluvial specialists
Fluvial dependents
Macrohabitat peneralists

—
Diadromous species

Marive ridal species

Reproduction and Recrustment
Age classes across all species N
Salmonid age classes B
MNon-guarding Lithophils

Long lived species

Important faunal component
Water column inhabitant
Diadromous component
Riverine run habitar

Cald water habitat specialists
Cold & cool warer habirar
Signal shift from cold water
Riverine habitat dependency
Riverine habitat dependency
Reflect loss of riverine habitar
Original component of fauna
Reflect tidal habitars
Reproduction/recruitment
Reproduction/recruitment
Sensitive to substrate qualicy

Original IBI metric
Whirttier et al. (2000)
Original IBI metric
Mone

Mone

Coldwater IBI metric
MNone

Mone

Bain and Meixler (2000)
Bain and Meixler (2000)
Bain and Meixler (2000)
MNone

MNone

MNeone
Mebane et al. (2002)
Hughes et al. (1998)

Metric values can be expressed as # species, individuals, biomass, or proportion of sample.




Condition of the Biotic Community
[Moderate-High Gradient Riverine Ecotype]

Tiered Aquatic Life Use Conceptual Model: Maine Rivers

Native inland freshwater & diadromous species (Atlantic salmon, alewife, American
shad, American eel, brook trout, native cyprinids, white & longnose sucker)

Same as tier 1 except: non-native salmonid species with naturalized
populations may co-occur with brook trout.

Some native diadromous species are reduced in abundance; shifts
towards intermediate tolerances and mesotherms; brook trout are
reduced or replaced by non-native naturalized salmonid species.

Some native diadromous species are rare or
absent; moderately tolerant species predominate;
brook trout are absent; non-native mesotherms &
eurytherms present; anomalies present.

brook trout are absent; non-native
salmonids are non-reproducing;
non-native eurytherms usually
predominate; anomalies present.

Native diadromous species are absent
if present by interventions; some native
cyprinids are absent, replaced by

tolerant and moderately tolerant species;

Native diadromous species rare or absent; tolerant
species predominate and may become numerous
(enrichment); species richness reduced in some cases

(toxic impacts); non-native
eurytherms predominate;
anomalies frequent.

LOW —— Human Disturbance Gradient HIGH



Next Steps

Exploratory Data Analysis (2008):

e Multivariate analyses — explore gradients
* |IBl metric development and testing - BCG
» Test IBI for responsiveness along BCG
 Final report due November 30, 2008
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