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LARGEMOUTH BASS (ADULT/JUVENILE/SPAWNING/FRY)
MICROPTERUS SALMOIDES

Physical Habitat

Depth Habitat Suitability Curve Velocity Habitat Suitability Curve

1 p— 1
09 —o—Largemouth Bass - adult 09 ¥ —e—Largemouth Bass - adult

’ —a— Largemouth Bass - juvenile —&—Largemouth Bass - juvenile
08 —o— Largemouth Bass - spawning| o8 —#—Largemouth Bass - spawning
0.7 Largemouth Bass - fry 0.7 Largemouth Bass - fry
0.6 0.6
0.5 05
0.4 0.4
0.3 03
0.2 0.2
0.1 0.1

0 0

0 5 0 15 20 25 0 0.2 0.4 06 0.8 1 1.2 4 16 18 2
Depth (ft) Velocity (ft/s)

Substrate Habitat Suitability Curve

09 = Largemouth Bass - adult
W Largemouth Bass - juvenile

05 = Largemouth Bass - spawning

0.7 Largemouth Bass - fry

0.6

0.5

0.4

03

0.2

0.1

0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Substrate
Substrate Coding
1 |No cover and silt or terrestrial vegetation 10|Overhead vegetation and cobble
2 |No cover and sand 11|Overhead vegetation and small boulder, boulder, angled bedrock, or woody debris
3 |No cover and gravel 12|Instream cover and cobble
4 |No cover and cobble 13|Instream cover and small boulder, boulder, angles bedrock, or woody debris
5 |No cover and small boulder 14|Proximal instream cover and cobble
6 |No cover and boulder, angles bedrock or woody debris|15|Proximal instream cover and small boulder, boulder, angles bedrock, or woody debris
7 |No cover and mud or flat bedrock 16/|Instream cover or proximal instream cover and gravel
8 |Overhead vegetation and terrestrial vegetation 17|0verhead vegetation or instream cover or proximal instream cover and silt or sand
9 |Overhead vegetation and gravel 18|Aquatic vegetation - macrophytes
Source: USFWS “Bluebook” series (1970s,1980s) with habitat values modified by Dr. J. Gore
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BLUEGILL (ADULT/JUVENILE/SPAWNING/FRY)
LEPOMIS MACROCHIRUS

Physical Habitat

Depth Habitat Suitability Curve Velocity Habitat Suitability Curve
& 1

/

09 —s—Bluegill - adult 0.9 —e—Bluegill - adult

: —o— Bluegill - juvenile ) —o—Bluegill- juvenile
08 —a— Bluegill - spawning| 0.8 —o—Bluegill - spawning
07 Bluegill - fry 0.7 Bluegill - fry

0.6 0.6

0.5 0.5

0.4 0.4

03 0.3

0.2 0.2

01 0.1

0 0

0 2 4 6 8 10 0 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3
Depth [ft) velocity (ft/s)

Substrate Habitat Suitability Curve

1
® Bluegill - adult
0.9
= Bluegill - juvenile

0.8 = Rluegill - spawning

0.7 Bluegill - fry

0.6

0.5

0.4

03

0.2

5 [ .
0 1 2 3 4 5 6 7 8 9 10 11 12z 13 14 15 16 17 18
Substrate
Substrate Coding

1 |No cover and silt or terrestrial vegetation 10|Overhead vegetation and cobble
2 |No cover and sand 11|0verhead vegetation and small boulder, boulder, angled bedrock, or woody debris
3 |No cover and gravel 12|Instream cover and cobble
4 |No cover and cobble 13|Instream cover and small boulder, boulder, angles bedrock, or woody debris
5 |No cover and small boulder 14|Praximal instream cover and cobble
6 |No cover and boulder, angles bedrock or woody debris| 15|Proximal instream cover and small boulder, boulder, angles bedrock, or woody debris
7 |No cover and mud or flat bedrock 16|Instream cover or proximal instream cover and gravel
8 |Overhead vegetation and terrestrial vegetation 17|0verhead vegetation or instream cover or proximal instream cover and silt or sand
9 |Overhead vegetation and gravel 18|Aguatic vegetation - macrophytes

HSCs Source: USFWS “Bluebook” series (1970s,1980s) with habitat values modified by Dr. J. Gore
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CHANNEL CATFISH (ADULT/JUVENILE/SPAWNING/FRY)
ICTALURUS PUNCTATUS

Physical Habitat

Depth Habitat Suitability Curve Velocity Habitat Suitability Curve
1 * 8 a—eee—oe
f —&— Channel Catfish - aduit —e— Channel Catfish - adult
93 —a—Channel Catfish - juvenile —e— Channel Catfish - juvenile
0.8 —&— Channel Catfish - spawning| —&— Channel Catfish - spawning
07 Channel Catfish - fry Channel Catfish - fry
0.6 \
05 \
\
04 X
03 N\
0.2
0.1
i ‘Q—h_“_‘___‘——.
o 2 6 8 10 5 5 7
Depth (ft)
Substrate Habitat Suitability Curve
1
0.9
0.8
0.7
0.6
0.5
0.4
0.3 m Channel Catfish - adult
0.2 = Channel Catfish - Juwer wilie
® Channel Catfish Spawning
0.1 I I Channel Catfish - fry
E 1R ==
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Substrate
Substrate Coding
1 |No cover and silt or terrestrial vegetation 10|Overhead vegetation and cobble
2 |No cover and sand 11|0verhead vegetation and small boulder, boulder, angled bedrock, or woody debris
3 |No cover and gravel 12|Instream cover and cobble
4 |No cover and cobble 13|Instream cover and small boulder, boulder, angles bedrock, or woody debris
5 |No cover and small boulder 14 |Proximal instream cover and cobble
6 |No cover and boulder, angles bedrock or woody debris| 15|Proximal instream cover and small boulder, boulder, angles bedrock, or woody debris
7 |No cover and mud or flat bedrock 16|Instream cover or proximal instream cover and gravel
8 |Overhead vegetation and terrestrial vegetation 17|0verhead vegetation or instream cover or proximal instream cover and silt or sand
9 |Overhead vegetation and gravel 18|Aquatic vegetation - macrophytes

HSCs Source: USFWS “Bluebook” series (1970s,1980s) with habitat values modified by Dr. J. Gore
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DARTERS (GENERIC/BLACKBANDED)
PERCINA NIGROFASCIATA

Physical Habitat

Depth Habitat Suitability Curve Velocity Habitat Suitability Curve

—e—Generic Darters - adult —e—Generic Darters - adult

0.9

—s—Blackbanded Darters - adult —e—Blackbanded Darter - adult

0.8

0.7
0.6
0.5
0.4
0.3
0.2
0.1

6 0 0.5 1 15 2 25 3
Depth (ft) Velocity (ft/s)

Substrate Habitat Suitability Curve

1
0.9 ®m Generic Darters - adult
o8 m Blackbanded Darter - adult
0.7
0.6
0.5
0.4
0.3
0.2
{ |
. 0 L
3 a4 5 & 7 8 9 10 11 12 13 14 15 16 17 12

Substrate

Substrate Coding

1 |No cover and silt or terrestrial vegetation 10|Overhead vegetation and cobble

2 |No cover and sand 11|0verhead vegetation and small boulder, boulder, angled bedrock, or woody debris

3 |No cover and gravel 12|Instream cover and cobble

4 |No cover and cobble 13|Instream cover and small boulder, boulder, angles bedrock, or woody debris

5 |No cover and small boulder 14 |Proximal instream cover and cobble

6 |No cover and boulder, angles bedrock or woody debris| 15|Proximal instream cover and small boulder, boulder, angles bedrock, or woody debris
7 |No cover and mud or flat bedrock 16|Instream cover or proximal instream cover and gravel

8 |Overhead vegetation and terrestrial vegetation 17|Overhead vegetation or instream cover or proximal instream cover and silt or sand

9 |Overhead vegetation and gravel 18|Aguatic vegetation - macrophytes

HSCs Source: USFWS “Bluebook” series (1970s,1980s) with habitat values modified by Dr. J. Gore
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SPOTTED SUNFISH (ADULT/JUVENILE/SPAWNING/FRY)
LEPOMIS PUNCTATUS

Physical Habitat

Depth Habitat Suitability Curve Velocity Habitat Suitability Curve
1

—e—Spotted Sunfish - adult 08 >

—e—Spotted sunfish - adult
—#-—Spotted sunfish - juvenile

0.8
—a—Spotted Sunfish - juvenile

0.8 —o—Spotted Sunfish - spawning 0.8 —+—Spotted Sunfish - spawning|
0.7 Spotted sunfish - fry 0.7 Spotted Sunfish - fry
0.6 0.6
0.5 0.5
0.4 0.4
0.3 0.3
0.2 0.2
0.1 0.1

0 0

0 2 4 8 10 0 02 04 06 08 1 12 14 16 18 2 22 24 26 28
Depth (ft) velocity (ft/s)

Substrate Habitat Suitability Curve

D_; m spotted Sunfish - adult
- m Spotted Sunfish - juvenile
W spotted Sunfish - spawning
07 ‘ Sp:»otted ISunﬂshl— fry )
0.6
0.5
04
03
0.2
. I
4 5 [ ri 8 9 10 11 12 13 14

] 1 2 3

Substrate

Substrate Coding

15 16 17 18
Overhead vegetation and cobble

No cover and silt or terrestrial vegetation 10

11
12

No cover and sand Overhead vegetation and small boulder, boulder, angled bedrock, or woody debris

No cover and gravel Instream cover and cobble

No cover and cobble 13|Instream cover and small boulder, boulder, angles bedrock, or woody debris

No cover and small boulder 14|Praximal instream cover and cobble

No cover and boulder, angles bedrock or woody debris|15|Proximal instream cover and small boulder, boulder, angles bedrock, or woody debris

16
17

No cover and mud or flat bedrock Instream cover or proximal instream cover and gravel

Overhead vegetation and terrestrial vegetation Overhead vegetation or instream cover or proximal instream cover and silt or sand

Lr= I e T I T Y = PR 6 I Sy

Overhead vegetation and gravel 18|Aquatic vegetation - macrophytes

HSCs Source: USFWS “Bluebook” series (1970s,1980s) with habitat values modified by Dr. J. Gore




VHSW

Engineering, Inc.

REDBREAST SUNFISH (ADULT/JUVENILE/SPAWNING/FRY)
LEPOMIS AURITUS

Physical Habitat

Depth Habitat Suitability Curve Velocity Habitat Suitability Curve
1 1 e—pe
/ \ —e—Redbreast s. - aduft —8—Redbreast 5. - adult
09 \ —a—Redbreast S. - juvenile 09 —a— Redbreast 5. - juvenile
0.8 \ —e—Redbreast s. - spawning 0.8 —a— Redbreasl §. - spawning
07 Redbreast s. - fry 07 \ Redbreast 5. - fry
0.6 0.6 \\
05 05
\
04 0.4 4
03 03
0.2 0.2 \
0.1 0.1
0 ddd 0
0 2 4 6 g 10 0 05 1 15 2 25 3
Depth (ft) Velocity (ft/s)
Substrate Habitat Suitability Curve
1
0.9 ® Redbreast 5. - adult
= Redbreast S. |||')PI'|I|E
0.2 m Redbreast 5. - spawning
0.7 Redbreast 5. - fry
0.6 :
0.5 i
0.4 !
0.3
0.2 i
B J n
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Substrate
Substrate Coding
1 |No cover and silt or terrestrial vegetation 10|Overhead vegetation and cobble
2 |No cover and sand 11|0verhead vegetation and small boulder, boulder, angled bedrock, or woody debris
3 |No cover and gravel 12|Instream cover and cobble
4 |No cover and cobble 13|Instream cover and small boulder, boulder, angles bedrock, or woody debris
5 |No cover and small boulder 14|Praximal instream cover and cobble
6 |No cover and boulder, angles bedrock or woody debris|15|Proximal instream cover and small boulder, boulder, angles bedrock, or woody debris
7 |No cover and mud or flat bedrock 16|Instream cover or proximal instream cover and gravel
8 |Overhead vegetation and terrestrial vegetation 17|Overhead vegetation or instream cover or proximal instream cover and silt or sand
9 |Overhead vegetation and gravel 18|Aguatic vegetation - macrophytes

HSCs Source: USFWS “Bluebook” series (1970s,1980s) with habitat values modified by Dr. J. Gore
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CYPRINIDAE — ADULT

Physical Habitat

Depth Habitat Suitability Curve Velocity Habitat Suitability Curve

—=— Cyprinidae - adult 08 / —e—Cyprinidae - adult

0.9
08 r 08 /

0.7 07 .r'
0.6 06 ¢
05 | b\q 05
0.4 L) 04
03 03
0.2 0.2
0.1 01
0 e 4]
1} 2 4 G 8 10 12 o 05 1 15 2 25 3 35 4 45 5 55 6
Duapth (ft) welocity [ftfs)

Substrate Habitat Suitability Curve

| = Cyprinidae - adult

0.8
0.7
06
0.5
0.4
0.3
0.2
0.1

o]

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Substrate

Substrate Coding
1 |No cover and silt or terrestrial vegetation 10|Overhead vegetation and cobble
2 |No cover and sand 11|0verhead vegetation and small boulder, boulder, angled bedrock, or woody debris
3 |No cover and gravel 12|Instream cover and cobble
4 |No cover and cobble 13|Instream cover and small boulder, boulder, angles bedrock, or woody debris
5 |No cover and small boulder 14 |Proximal instream cover and cobble
6 |No cover and boulder, angles bedrock or woody debris| 15|Proximal instream cover and small boulder, boulder, angles bedrock, or woody debris
7 |No cover and mud or flat bedrock 16|Instream cover or proximal instream cover and gravel
8 |Overhead vegetation and terrestrial vegetation 17|0verhead vegetation or instream cover or proximal instream cover and silt or sand
9 |Overhead vegetation and gravel 18|Aguatic vegetation - macrophytes

HSCs Source: USFWS “Bluebook” series (1970s,1980s) with habitat values modified by Dr. J. Gore
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EPHEMEROPTERA / PLECOPTERA / TRICHOPTERA / EPT TOTAL
BENTHIC MACROINVERTEBRATE COMMUNITY

Physical Habitat

Depth Habitat Suitability Curve

1 —p—a

09 —e—Ephemeroptera

: —s—Plecoptera
08 —e—Tricoptera
a7 EPT Total
0.6
0.5
0.4 /
03
0.2 /
0.1 j

0

0 1 2 6 7

4
Depth {f)

1

m Ephemeroptera
0.9 P P

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0.5

Substrate Habitat Suitability Curve

Substrate

Substrate Coding

® Plecoptera
0.8
W Tricoptera
97 EPT Total
0.6 1
0.5
0.4
0.3
0.2
0.1 l 1 I
o
o 1 2 E 4 -3 ) 7 a 9 10 11 12 13 14 15 16 17 18

Velocity Habitat Suitability Curve

N\

—a—Ephemeroptera

—a—Plecoptera

—e—Tricoptera
EPT Total

15 25 3
Velocity (ft/s)

No cover and silt or terrestrial vegetation

10|Overhead vegetation and cobble

No cover and sand

No cover and gravel

11|0verhead vegetation and small boulder, boulder, angled bedrock, or woody debris
12|Instream cover and cobble

No cover and cobble

13|Instream cover and small boulder, boulder, angles bedrock, or woody debris

No cover and small boulder

14|Praximal instream cover and cobble

No cover and boulder, angles bedrock or woody debris| 15 |Proximal instream cover and small boulder, boulder, angles bedrock, or woody debris

No cover and mud or flat bedrock

Overhead vegetation and terrestrial vegetation

16|Instream cover or proximal instream cover and gravel

17|0verhead vegetation or instream cover or proximal instream cover and silt or sand

Lre - I ey T I T Y = PR 6 I Sy

Overhead vegetation and gravel

18|Aguatic vegetation - macrophytes

HSCs Source: USFWS “Bluebook” series (1970s,1980s) with habitat values modified by Dr. J. Gore
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(SHALLOW SLOW / SHALLOW FAST / DEEP SLOW / DEEP FAST)

HABITAT GUILDS

Physical Habitat

Depth Habitat Suitability Curve

Velocity Habitat Suitability Curve

—s—Shallow / Slow

1 "
—e—shallow / Fast 3 I
—e—Deep / Slow 0.8

—e—Shallow / Slow

0.9 —e—Shallow / Fast
0.8 —s—Deep / Slow
0.7 Deep / Fast 0.7 Deep / Fast
0.6 0.6
05 05
04 04
03 \ 03
0.2 0.2
0.1 \ 0.1 N
\ T
0 o
2 8 10 0 0.5 1 1.5 2 25 3 3.5 4
Depth (ft) Velocity (ft/s)
Substrate Habitat Suitability Curve
1
| I
0.9 m shallow / Slow
0.8 ®m Shallow / Fast
m Deep / Slow
0.7 Deep / Fast
0.6
0.5
0.4
0.3
0.2 {
I | |
0
o < 2 3 a 5 =) 7 B8 9 10 11 12 13 14 15 16 17 18
Substrate
Substrate Coding
No cover and silt or terrestrial vegetation 10|Overhead vegetation and cobble
No cover and sand 11|0verhead vegetation and small boulder, boulder, angled bedrock, or woody debris
No cover and gravel 12|Instream cover and cobble

No cover and cobble

13

Instream cover and small boulder, boulder, angles bedrock, or woody debris

No cover and small boulder

14

Proximal instream cover and cobble

No cover and boulder, angles bedrock or woody debris|15

Proximal instream cover and small boulder, boulder, angles bedrock, or woody debris

No cover and mud or flat bedrock 16
Overhead vegetation and terrestrial vegetation 17

Instream cover or proximal instream cover and gravel

Overhead vegetation or instream cover or proximal instream cover and silt or sand

Lre - I ey T I T Y = PR 6 I Sy

Overhead vegetation and gravel

18

Aguatic vegetation - macrophytes

HSCs Source: USFWS “Bluebook” series (1970s,1980s) with habitat values modified by Dr. J. Gore
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