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Reported tasks

• Existing fish fauna vs. habitat
• Bioperiods and indicator species
• Available fish habitat
• Proposed PISF values
• Management recommendations
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Proportion of Target Proportion of Existing Native Habitat use Pollution Thermal
Species Fish Community Fish Community or Introduced Classification Tolerance Regime
Underrepresented native target fish species
Atlantic salmon 3% 1% N FS I Cold
Common shiner 10% 5% N FD M Cool
Golden shiner 2% <1% N MG T Cool
Pumpkinseed 2% <1% N MG M Warm
White sucker 7% 3% N FD T Cool

Target fish species recorded as expected
Fallfish 6% 6% N FS M Cool
Yellow perch 2% 2% N MG M Cool

Overly abundant native target fish species
Blacknose dace 29% 55% N FS T Cool
Longnose dace 15% 25% N FS M Cool

Missing native target fish species
American eel 1% 0% N FD T Cool
Brown bullhead 2% 0% N MG T Warm
Chain pickerel 2% 0% N MG M Warm
Creek chub 2% 0% N FS T Cool
Eastern brook trout 4% 0% N FS I Cold
Longnose sucker 4% 0% N FS M Cold
Redbreast sunfish 3% 0% N MG M Warm
Slimy sculpin 5% 0% N FS I Cold
Spottail shiner 1% 0% N MG M Cool

Introduced species present in the existing fish community
Brown trout 0% <1% I FD I Cool
Largemouth bass 0% 2% I MG M Warm

Upper Souhegan



Pollution tolerance
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Thermal tolerance
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Lower Souhegan

Proportion of Target Proportion of Existing Native Habitat use Pollution Thermal
Species Fish Community Fish Community or Introduced Classification Tolerance Regime
Underrepresented native target fish species
Chain pickerel 3% <1% N MG M Warm
Creek chubsucker 2% <1% N FS I Cool
Pumpkinseed 4% <1% N MG M Warm
Yellow perch 5% <1% N MG M Cool
White sucker 31% 13% N FD T Cool

Target fish species recorded as expected
Fallfish 15% 20% N FS M Cool
Golden shiner 2% 1% N MG T Cool
Longnose dace 6% 4% N FS M Cool

Overly abundant native target fish species
Blacknose dace 8% 17% N FS T Cool
Common shiner 10% 30% N FD M Cool
Redbreast sunfish 2% 13% N MG M Warm

Missing native target fish species
American eel 2% 0% N FD T Cool
Brown bullhead 3% 0% N MG T Warm
Eastern brook trout 1% 0% N FS I Cold
Spottail shiner 2% 0% N MG M Cool
Tessellated darter 3% 0% N FS M Cool

Introduced species present in the existing fish community
Bluegill NA <1% I MG T Warm
Brown trout NA <1% I FD I Cool
Largemouth bass NA 2% I MG M Warm
Rainbow trout NA <1% I FD I Cold
Yellow bullhead NA <1% I MG T Warm



Pollution tolerance
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Thermal tolerance
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Species selected for habitat modeling
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Species selected for habitat modeling
Fallfish Slimy sculpin
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Site 4 Suitability: Blacknose Dace



R&G Rating Curves - Reach 1 (7/15-9/30)
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R & G Rating Curves- Reach 2 (7/15-9/30)
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R&G Rating Curves - Reach 3 (7/15-9/30)
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Spawning Rating Curves - Reach 1 (6/15-7/15)
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Spawning Rating Curves - Reach 2 (6/15-7/15)
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Spawning Rating Curves - Reach 3 (6/15-7/15)
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Anadromous Spawning Rating Curves - Reach 1
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Anadromous Spawning Rating Curves - Reach 2
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Anadromous Spawning Rating Curves - Reach 3
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R&G Rating Curves - Reach 4 (7/15-9/30)
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R&G Rating Curves - Reach 5 (7/15-9/30)
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R&G Rating Curves - Reach 6 (7/15-9/30)
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R&G Rating Curves - Reach 7 (7/15-9/30)
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Spawning Rating Curves - Reach 4 (6/15-7/15)
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Spawning Rating Curves - Reach 5 (6/15-7/15)
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Spawning Rating Curves - Reach 6 (6/15-7/15)
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Spawning Rating Curves - Reach 7 (6/15-7/15)
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Anadromous Spawning Rating Curves - Reach 4
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Anadromous Spawning Rating Curves - Reach 5
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Anadromous Spawning Rating Curves - Reach 6
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Anadromous Spawning Rating Curves - Reach 7
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R&G Rating Curves - Reach 1 (7/15-9/30)
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R&G Rating Curves - Reach 1 (7/15-9/30)
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R & G Rating Curves- Reach 2 (7/15-9/30)
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R&G Rating Curves - Reach 2 (7/15-9/30)
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R&G Rating Curves - Reach 3 (7/15-9/30)
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R&G Rating Curves - Reach 3 (7/15-9/30)
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R&G Rating Curves - Reach 4 (7/15-9/30)
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R&G Rating Curves - Reach 4 (7/15-9/30)
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R&G Rating Curves - Reach 5 (7/15-9/30)
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R&G Rating Curves - Reach 5 (7/15-9/30) 
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R&G Rating Curves - Reach 6 (7/15-9/30)
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R&G Rating Curves - Reach 6 (7/15-9/30)
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R&G Rating Curves - Reach 7 (7/15-9/30)
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R&G Rating Curves - Reach 7 (7/15-9/30)
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Flow yield (cfsm)
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July 8 - Sept. 30, 1941 - 2003
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1710101315141013Rare flow (cfs)

2616131621151335Critical flow (cfs)

103415219438321814Common flow (cfs)

15225401.51422Habitat when restored (% WA)

0.10.10.060.080.110.100.100.020.10Corresponding flow (cfsm)

103010151010351032Catastrophic duration (days)

5557551055Allowable duration under (days)

10225201147Rare habitat (% WA)

22.52754511928Habitat when restored (% WA)

0.150.160.080.10.150.110.130.040.16Corresponding flow (cfsm)

203527272015404035Catastrophic duration (days)

151515151710171515Allowable duration under (days)

15275.222.51.51510Critical habitat (% WA)

303076672233Habitat when restored (% WA)

0.60.30.330.120.310.60.210.120.3Corresponding flow (cfsm)

404240404242454543Catastrophic duration (days)

203020203028302530Allowable duration under (days)

22.5345.53072013Common habitat (% WA)

LowerUpper
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Reach 

1Location

171102.3159159139139102.364.633.9Watershed area (mi2)

USGS2550-5650-5631-3431-342516-186-12Gauge (SR#)

Recommended 
flowsGRAFGRAFATSYOYYOYGRAFGRAFIndicator

R&G  (July 15 – September 30)



R 2

Atlantic salmon spawning September 30 - November 15 , 1947 - 1977
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September 30 - November 15 , 1947 - 1977

0

5

10

15

20

25

30

35

40

45

50

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Cumulative continuous duration
 (in % of total studied duration)

C
on

tin
uo

us
 d

ur
at

io
n 

be
lo

w
 th

re
sh

ol
d 

(d
ay

s) 5% WA
6% WA
7% WA
8% WA
9% WA
10% WA
11% WA
12% WA
13% WA
14% WA
15% WA
16% WA
17% WA
30% WA

R 5



7013356Rare flow (cfs)

9613566Critical flow (cfs)

1843314616Common flow (cfs)

0.40.220.250.1
Corresponding flow present 
(cfsm)

10201020Catastrophic duration (days)

510510Allowable duration under (days)

51Rare habitat (%WA)

0.60.220.40.1
Corresponding flow present 
(cfsm)

40204020Catastrophic duration (days)

12101210Allowable duration under (days)

66Critical habitat

1.10.551.050.4
Corresponding flow present 
(cfsm)

40404040Catastrophic duration (days)

20252025Allowable duration under (days)

1450Common habitat (% WA)

LowerUpper
Reach 

5
Reach 

2Location

171102.313964.6Watershed area (mi2)

USGS2531-3416-18Gauge (SR#)

Recommended flowsATSATSIndicator

Atlantic salmon spawning (October 1 – November 15)



30.69Rare flow (cfs)

51.15Critical flow (cfs)

204.6Common flow (cfs)

0.3Corresponding flow (cfsm)

10Catastrophic duration (days)

5Allowable duration under (days)

Rare habitat (%WA)

Habitat when restored (% WA)

0.5
Corresponding flow present 
(cfsm)

30Catastrophic duration (days)

15Allowable duration under (days)

Critical habitat

Habitat when restored (% WA)

2
Corresponding flow present 
(cfsm)

50Catastrophic duration (days)

35Allowable duration under (days)

Common habitat (% WA)

171Watershed area

USGSGauge

Recommend
edIndicator

Overwintering bioperiod Flooding

No low flow rules 
but maintenance of 
channel forming flows (HQ2)
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May 1-June 15 , 1947 - 1977
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88324924Rare flow (cfs)

96455639Critical flow (cfs)

178136139136Common flow (cfs)

0.50.370.350.37Corresponding flow (cfsm)

107107Catastrophic duration (days)

5454Allowable duration under (days)

3535Rare habitat (% WA)

0.60.60.40.6
Corresponding flow present 
(cfsm)

10151015Catastrophic duration (days)

510510Allowable duration under (days)

4030Critical habitat (% WA)

1.02.112.1
Corresponding flow present 
(cfsm)

25402540Catastrophic duration (days)

15251525Allowable duration under (days)

8070Common habitat (% WA)

LowerUpperReach 5
Reach 

2Location

171102.313964.6Watershed area (mi2)

USGS2531-3416-18Gauge (SR#)

Recommended flowsASASIndicator

American shad spawning (May 15 through June 14)
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325*112645Rare flow (cfs)

239*131957Critical flow (cfs)

39*221515Common flow (cfs)

1.9*0.081.90.08Corresponding flow (cfsm)

10151015Catastrophic duration (days)

10101010Allowable duration under (days)

45Rare habitat (%WA)

1.4*0.111.40.11Corresponding flow (cfsm)

23202320Catastrophic duration (days)

13101310Allowable duration under (days)

510Critical habitat

0.23*0.230.110.23Corresponding flow (cfsm)

25272527Catastrophic duration (days)

17201720Minimum duration under (days)

1130Common habitat (% WA)

LowerUpper
Reach 

5Reach 2

171102.313964.6Watershed area

USGS2531-3416-18Gauge

Recommended flowsGRAFGRAFIndicator

GRAF spawning (June 15 through July 14)

* flows need to be lower than given value





Souhegan Temperature Profile 
(7/02/05-9/03/05)
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Souhegan Temperature Profile 
(7/02/04-9/03/04)
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Conclusions
• Pollution and temperature sensitive species underrepresented or 

missing
• Brook trout and slimy sculpin not limited by physical habitat
• Diadromous species missing but enough habitat

– American Eel lots of habitat
– American shad spawning
– Juvenile salmon

• TFC close to XFC but
– White sucker underrepresented 

• In US corresponds with habitat proportions
• In DS more habitat than fish

– spawning limitations by dams and fluctuations
– Common shiner underrepresented in US but not DS (corresponds 

with habitat)
• Mussel and Odonates abundant,

– habitat available but not flow dependent
• US habitat is more flow sensitive
• Very low flows in the records -> maintenance of frequency and duration
• Reach 2 and 5 highest habitat,
• Reach 3 most impaired



Recommendations and  priority 
areas

• Reduce thermal impact
– modify impoundments
– increase habitat diversity

• Secure natural frequency and duration of flows
• Channel improvements
• Fish passage

Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7
Temperature  and water pollution
Flow augmentation
Fish passage
Channel improvements


