§ 316(b) Case Studies, Part C: The Ohio River Appendix C1

Appendix C1: Ohio River Fish
Species Life History Parameter

Values

Thetables in this appendix summarize the life history parameter values used by EPA to calculate age 1 equivalents, fishery
yield, and production foregone from 1& E data for the Ohio River case study.

Table C1-1: Bigmouth Buffalo Life History Parameters.

Natural Mortality Fishing M ortality EFractionVuInerabIetoE . p
(per stage)® ¢ (per stage)® Fishery® Weight (Ibs)
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Age 15+ 0.548
@ Bartell and Campbell, 2000.

® Not acommercial or recreational species, thus no fishing mortality.

¢ Assumed.

4 Weight calculated from length using the formula: (2.399* 10°%)* Length(mm)>® = Weight(gm) (Carlander,
1969).

¢ Kleinholz, 2000.

' Assumed based on Carlander, 1969.

9 Carlander, 1969).
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§ 316(b) Case Studies, Part C: The Ohio River Appendix C1

Table C1-2: Black Bullhead Life History Parameters.

Natural Mortality Fishing Mortality EFraction Vulnerableé
(per stage) : (per stage) : to Fishery®

Stage Name Weight (Ibs)f

Eggs 23 0 0 ! 0.000000559°

.................................. A SRR

(fishing mortality).

b Calculated from survival (PSEG, 1999c) for channel catfish (Geo-Marine Inc., 1978) using the equation:
(natural mortality) = -LN(survival) - (fishing mortality).

¢ Cdculated from surviva (PSEG, 1999c) for brown bullhead (Carlander, 1969) using the equation: (natural
mortality) = -LN(survival) - (fishing mortality).

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Assumed.

f Weight calculated from length using the formula: (8.797* 10°°)* Length(mm)3%° = Weight(gm) (Froese and
Pauly, 2001).

9 Wang, 1986h.

" Assumed based on Wang, 1986b and Carlander, 1969.

' Carlander, 1969.

1" Assumed based on Carlander, 1969.
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Table C1-3: Black Crappie Life History Parameters.

Natural Mortality Fishing M ortality EFraction VuInerabIetoE . p
(per stage)? : (per stage) 5 Fishery® : Weight (Ibs)

Stage Name

! 0.0000000179°

.................................. 4

Age 9+ 1

b Recreational species. Fraction vulnerable assumed.

¢ Assumed.

4 Weight calculated from length using the formula: (1.014* 10°%)* Length(mm)3°% = Weight(gm) (Froese and
Pauly, 2001).

¢ Wang, 1986b.

' Carlander, 1977.

9 Assumed based on Carlander, 1977.
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Table C1-4: Bluegill Life History Parameters.

Natural Mortality Fishing M ortality EFraction Vulnerabletoé q 9
(per stage) i (per stage) Fishery® Weight (Ibs)
Eogs : o 0 : 0.0000000108"

...................................................................... o

Larvae 0° 0 i 0.00000156"

...................................................................... o

Age0 0° 0 i 0.00795

Stage Name

® Froese and Pauly, 2001.

¢ Caculated from survival (PSEG, 1999c) (Carlander, 1977) using the equation: (natural mortality) = -
LN(survival)-(fishing mortality).

4 Calculated from survival (PSEG, 1999c) (Carlander, 1977) using the equation: (natural mortality) = -
LN(survival'?),

¢ Recreational species. Fraction vulnerable assumed.

' Calculated from survival (PSEG, 1999¢) (Carlander, 1977) using the equation: (fishing mortality) = -
LN(survival'?),

9 Weight calculated from length using the formula: (4.326* 10°%)* Length(mm)>2° = Weight(gm) (Froese and
Pauly, 2001).

" Wang, 1986b.

Table C1-5: Bluntnose Minnow Life History Parameters.

Natural Mortality Fishing Mortality EFraction Vulnerabletoé . o
(per stage) | (per stage)® Fishery | Weight (Ibs)

Eggs 23 0 0  0.000000985

(fishing mortality).

b Calculated from estimated survival using the equation: (natural mortality) = -LN(survival)-(fishing
mortality).

¢ Froese and Pauly, 2001.

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formula: (4.466* 104)* Length(mm)>** = Weight(gm) (Froese and
Pauly, 2001).

' Assumed based on Carlander, 1969.

9 Carlander, 1969.
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Table C1-6: Brown Bullhead Life History Parameters.

Natural Mortality Fishing Mortality EFraction VuInerabIetoE
(per stage) (per stage)* Fishery®

Stage Name i Weight (Ibs)®

! 0.0000000165'

o

(fishing mortality).

b Calculated from survival (PSEG, 1999c) for channe! catfish (Geo-Marine Inc., 1978) using the equation:
(natural mortality) = -LN(survival) - (fishing mortality).

¢ Caculated from survival (PSEG, 1999c) (Carlander, 1969) using the equation: (natural mortality) = -
LN(survival) - (fishing mortality).

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formula: (7.491* 10°)* Length(mm)3%° = Weight(gm) (Froese and
Pauly, 2001).

' Assumed based on Carlander, 1969.

9 Carlander, 1969.
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Table C1-7: Channel Catfish Life History Parameters.

Natural Mortality Fishing Mortality EFractionVuInerabIeto?

. . y f
Stage Name (per stage) : (per stage) : Fishery® : Weight (Ibs)

Eggs 23 o 0 ! 0,000000408°

Age 12+

@ Calculated from assumed survival (PSEG, 1999c¢) using the equation: (natural mortality) = -LN(survival) -
(fishing mortality).

b Calculated from survival (PSEG, 1999c) (Geo-Marine Inc., 1978) using the equation: (natural mortality) =
LN(survival) - (fishing mortality).

¢ Cdculated from survival (PSEG, 1999c) (Miller, 1966) using the equation: (natural mortality) = -
LN(survival*?),

4 (Sdliaet a., 1997) Hake.

¢ Caculated from survival (PSEG, 1999c) (Miller, 1966) using the equation: (fishing mortality) = -
LN(survival*?),

f Weight calculated from length using the formula: (2.945*10°%)* Length(mm)®* = Weight(gm) (Froese and
Pauly, 2001).

9 (Wang, 1986b).

h (Carlander, 1969).

" Assumed based on (Carlander, 1969).
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Table C1-8: Common Carp Life History Parameters.

Natural Mortality Fishing Mortality EFractionVuInerabIetoE
(perstage) i (per stage)! Fishery* :

! 0.000000143"

Stage Name Weight (Ibs)®

o

4

4

(fishing mortality).

b Calculated from survival (PSEG, 1999¢) (Geo-Marine Inc., 1978) using the equation: (natural mortality) = -
LN(survival) - (fishing mortality).

¢ (Froese and Pauly, 2001).

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formula: (1.095* 10°%)* Length(mm)3°2° = Weight(gm) (Froese and
Pauly, 2001).

f (Wang, 1986bh).

9 (Carlander, 1969).

" Assumed based on (Carlander, 1969).
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Table C1-9: Emerald Shiner Life History Parameters.

Stage Name Natz;(a:lr ;A:ééility Fisl(w{i)r;g ;Aacg;;]ity Fractiogi\slﬁérnﬁabletoé Weight (Ib)'
Eggs 23 0 5 0 ! 0.000000252°
Lavae R 23 C o o o i 0.0016°
Age0 [ 139 C o o o o0
Agel+ T oete C o o o o000
Age2+ [ 11 C o o o o047
Age3+ T 11 T o T o - oa0e
@ Calculated from assumed surviva (PSEG, 1999c¢) using the equation: (natural mortality) = -LN(survival) -
(fishing mortality).

b Calculated from survival (PSEG, 1999¢) (Geo-Marine Inc., 1978) using the equation: (natural mortality) = -
LN(survival) - (fishing mortality).

¢ (Froese and Pauly, 2001).

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Assumed.

! Weight calculated from length using the formula: (1.144* 10"%)* Length(mm)?2= Weight(gm) (Fuchs, 1967).
9 (Trautman, 1981).

Table C1-10: Freshwater Drum Life History Parameters.

Stage Name i Natural Mortality : FishingMortality :Fraction Vulnerableto:

(per stage) (per stage)’ Fishery® Weight (Ibs)
: : 0.0000011°

Eggs 2.3 0 0

o

@ Calculated from assumed survival (PSEG, 1999c¢) using the equation: (natural mortality) = -LN(survival) -
(fishing mortality).

b (Bartell and Campbell, 2000).

¢ (Froese and Pauly, 2001).

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Assumed based on (Bartell and Campbell, 2000).

" (Scott and Crossman, 1973). Average of males and females.
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Table C1-11: Gizzard Shad Life History Parameters.
Natural Mortality Fishing Mortality EFraction VuInerabIetoE

Weight (Ibg)?

SEGRNELS (per stage) (per stage)® § Fishery®

Eggs 2.3 : 0 0 ! 0.0000000118°

---------------------------------- 0
.................................... 0
.................................... 0
.................................... 0
.................................... 0
.................................... T

T o

_ome e T o am

@ Caculated from assumed survival (PSEG, 1999c) using the equation: (natural mortality) = -LN(surviva) -

(fishing mortality).

b Calculated from survival (PSEG, 1999c) (Geo-Marine Inc., 1978) using the equation: (natural mortality) = -
LN(survival) - (fishing mortality).

¢ Not acommercia or recreational species, thus no fishing mortality.

4 Weight calculated from length using the formula: (1.291* 10%)* Length(mm)3°* = Weight(gm) (Froese and
Pauly, 2001).

¢ (Wadluset al., 1990).

' (Carlander, 1969).

9 Assumed based on (Carlander, 1969).

Table C1-12: Golden Redhorse Life History Parameters.

Natural Mortality Fishing Mortality EFractionVuInerabIetoE
(per stage)® (per stage)® é Fishery® ‘

Stage Name Weight (Ibs)®

! 0.0000000308"

o

o

o
ol
&
o
o

@ (Bartell and Campbell, 2000). Shorthead redhorse.
® Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formula: (1.398* 10°%)* Length(mm)°®=Weight(gm) (Froese and
Pauly, 2001).

4 Assumed based on Carlander (1969).

¢ (Carlander, 1969).
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Table C1-13: Logperch Life History Parameters.
Natural Mortality Fishing Mortality EFraction Vulnerabletoé

Weight (Ibs)®

SEGRNELS (per stage) (per stage) Fishery®
Eggs 2.3 0 0 i 0.00000000309"
Larvae ' 1.95° 0 0 0.000276"
AgeO 1.95° 0 0 0.00345'
Age 1+ , 0.7 0 0 0.0128"
Age 2+ j 0.7 0 i 0 0.0274f
Age 3+ ; 0.7° _ 0 ; 0 _ 0.0443'
@ Caculated from assumed survival (PSEG, 1999c) using the equation: (natural mortality) = -LN(surviva) -
(fishing mortality).
b Calculated from estimated survival (PSEG, 1999c) using the equation: (natural mortality) = -LN(survival) -
(fishing mortality).

¢ (Froese and Pauly, 2001).

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formula: (5.240% 107)* Length(mm)3%t = Weight(gm) (Carlander,
1997).

' (Carlander, 1997).

Table C1-14: Longear Sunfish Life History Parameters.

Natural Mortality Fishing Mortality EFraction Vulnerableé
(per stage) : (per stage) : to Fishery®

Weight (Ibs)

Eggs 1.71° o 0 ! 0,00000000736°

LN(surviva) -(fishing mortality).

b Calculated from estimated survival (PSEG, 1999¢) using the equation: (natural mortality) = -LN(survival) -
(fishing mortality).

¢ Caculated from survival for pumpkinseed (Carlander, 1977) using the equation: (natural mortality) = -
LN(survival*?),

4 Assumed.

¢ Caculated from survival for pumpkinseed (Carlander, 1977) using the equation: (fishing mortality) = -
LN(survival*?),

f Weight calculated from length using the formula: (3.337*10°%)* Length(mm)®2%2= Weight(gm) (Froese and
Pauly, 2001). Pumpkinseed.

9 (Wang, 1986b).

h (Carlander, 1977).

App. C1-10



§ 316(b) Case Studies, Part C: The Ohio River Appendix C1

Table C1-15: Muskellunge Life History Parameters.

Natural Mortality Fishing Mortality EFraction VuInerabIetoE
(per stage) : (per stage) : Fishery' :

Weight (Ibs)?

m
Q
Q

[%2]

[y

o

=)

Q

o

o

0.000000205"

........................................ R

Age 26+ i 0.075¢ , 0.075¢ , 1 , 49.4
Age 27+ 0.075° 0.075° 1 49.4
@ Calculated from survival (Carlander, 1969) using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

b Calculated from estimated survival (PSEG, 1999c¢) using the equation: (natural mortality) = -LN(survival) -
(fishing mortality).

¢ (Froese and Pauly, 2001).

4 (Froese and Pauly, 2001), assuming half of mortality was natural and half was fishing.

¢ Assumed.

' (Pennsylvania, 1999).

9 Weight calculated from length using the formula: (5.590* 10%)* Length(mm)®6 = Weight(gm) (Froese and Pauly,
2001).

h (Carlander, 1969).

" Assumed based on (Carlander, 1969).
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Table C1-16: Paddlefish Life History Parameters.

Natural Mortality Fishing Mortality EFractionVuInerabIetoE . o
(per tage) | (per stage) Fishery® | Weight (ibs)

Stage Name

! 0,00000361°

Age 21+

Age 22+

@ Calculated from assumed survival (PSEG, 1999c¢) using the equation: (natural mortality) = -LN(survival) -
(fishing mortality).

b Calculated from estimated survival (PSEG, 1999c¢) using the equation: (natural mortality) = -LN(survival) -
(fishing mortality).

¢ (Froese and Pauly, 2001). Mississippi paddlefish.

4 (Froese and Pauly, 2001). Mississippi paddiefish. Assumed half of mortality was natural and half was
fishing.

¢ Assumed.

! Weight calculated from length using the formula: (5.226* 10-%)* Length(mm)?% = Weight(gm) (Froese and
Pauly, 2001).

9 (Carlander, 1969).

" Assumed based on (Carlander, 1969).

[EnY
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Table C1-17: Rainbow Smelt Life History Parameters.
Natural Mortality Fishing Mortality EFraction VuInerabIetoE

Weight (Ibs)®

SEGRNELS (per stage) (per stage) § Fishery®
Eggs 3.322 0° 0 i 0.0000000115'
Larvae . 0° 0 i 0.00000233'

Age 6+ 0.72 E 0¢ 0 0.597

@ Caculated from surviva (Carlander, 1969) using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

® (Froese and Pauly, 2001).

¢ Assumed.

¢ (Stone & Webster Engineering Corporation, 1977).

¢ Weight calculated from length using the formula: (5.23* 10°%)* Length(mm)31*= Weight(gm) (Froese and
Pauly, 2001).

' (Able and Fahay, 1998).

9 Assumed based on (Able and Fahay, 1998) and (Scott and Scott, 1988).

" (Scott and Scott, 1988).

" Assumed based on (Scott and Scott, 1988).

1" Assumed to be 5.6 cm less than maximum reported length (Froese and Pauly, 2001).

Table C1-18: River Carpsucker Life History Parameters.
Natural Mortality Fishing Mortality EFraction Vulnerableé

Stage Name (per stage)® : (per stage)? : to Fishery? Weight (Ibs)®
Eggs 2.05 0 0 ! 0.0000000135"
Lavee [ 256 o o A -"0.00000198°
AgeO+ [ 23 o o A oo00145°
Agel+ [ 0548 o o N T 00aar T
Age2+ [ 0548 o o N oo
Age3+ [ 0548 o o N Com0s
Aged+ [ 0548 o o N T oe0e
Age5+ [ 0548 o o N Y
Age6+ [ 0548 o o N 0o T

2 (Bartell and Campbell, 2000).

® Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formula: (6.13*10°)*Length(mm)3%*° = Weight(gm) (Froese and
Pauly, 2001).

4 Assumed based on Carlander (1969).

¢ (Carlander, 1969).
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Table C1-19: Sauger Life History Parameters.

Natural Mortality Fishing Mortality EFractionVuInerabIeto?

s : 7 d
Stage Name (per stage) i (per stage)® i Fishery® i Weight (Ibs)

Eggs 1.05° 0 0 ! 0.0000000179°

- (fishing mortality).

b (Bartell and Campbell, 2000).

¢ Recreational species. Fraction vulnerable assumed.

4 Weight calculated from length using the formula: (8.137* 10%)* Length(mm)3°¢ = Weight(gm) (Froese and
Pauly, 2001).

¢ (Carlander, 1997). Walleye.

' (Carlander, 1997).

Table €1-20: Skipjack Herring Life History Parameters.

Natural Mortality | Fishing Mortality EFraction Vulnerabletoé
(perstage) i (per stage)’ ; Fishery* ;
Eggs 2.3 0 0 i 0.00000242"

Weight (Ibs)®

mortality).

b Calculated from estimated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ (Froese and Pauly, 2001). Alewife.

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Assumed.

¢ Weight calculated from length using the formula: (7.565* 10°°)* Length(mm)?%*° = Weight(gm) (Froese and
Pauly, 2001).

" (walluset al., 1990).

9 Assumed based on (Wallus et a., 1990) and (Trautman, 1981).

" (Trautman, 1981).
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Table €1-21: Smallmouth Bass Life History Parameters.

Natural Mortality Fishing Mortality EFractionVuInerabIetoE q .
(perstage) | (perstage) Fishery® | e (1)

Eggs . o 0 ! 0,000000331¢

Stage Name

4

mortality).

b (Bartell and Campbell, 2000).

¢ (Carlander, 1977).

4 Recreational species. Fraction vulnerable assumed.

¢ (Carlander, 1977), assuming that 27.5% of natural mortality was fishing mortality.

! Weight calculated from length using the formula: (2.494* 10%)* Length(mm)?*Y” = Weight(gm) (Froese and
Pauly, 2001).

9 (Wang, 1986b).

" Assumed based on (Carlander, 1977).
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Table C1-22: Striped Bass Life History Parameters.

Natural Mortality Fishing Mortality EFractionVuInerabIetoE
(per stage)® i (per stage)® i Fishery? i

Stage Name Weight (Ibs)®

Eggs 1.39 0 0 i 0.000022°

2 (PSEG, 1999c).
b Assumed.
¢ Assumed based on (PSEG, 1999c).
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Table C1-23: Sucker Life History Parameters.
Natural Mortality Fishing Mortality EFraction VuInerabIetoE

Weight (Ibs)°

Stage Name (per stage)® | (per stage)® i Fishery”

Eggs 2.05 f 0 0 ! 0.0000000135°

""""""""""""""""""""" ey 0.000001980
""""""""""""""""""""""" e Y o V-
""""""""""""""""""""""" o Y7
""""""""""""""""""""""" Ty T g
""""""""""""""""""""""" T e
"""""""""""""""""""" EOIOL

............. e

Y-V P o T T o T e

2 (Bartell and Campbell, 2000).

® Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formula: (6.130* 10°°)* Length(mm)3%° = Weight(gm) (Froese and
Pauly, 2001). River carpsucker.

4 Assumed based on (Carlander, 1969).

¢ (Carlander, 1969).

Table C1-24: Walleye Life History Parameters.

Natural Mortality Fishing Mortality EFraction Vulnerableé
(per stage) : (per stage) : to Fishery®

Stage Name Weight (Ibs)®

! 0.00000000506'

Age8+ P 00478 P 06 P 1 i 5589
@ Calculated from survival (Carlander, 1997) using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

b (Bartell and Campbell, 2000).

¢ Recreationa species. Fraction vulnerable assumed.

4 (McDermot and Rose, 2000).

¢ Weight calculated from length using the formula: (2.296* 10°)* Length(mm)32® = Weight(gm) (Froese and
Pauly, 2001).

' Assumed based on (Carlander, 1997).

9 (Carlander, 1997).
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Table C1-25: White Bass Life History Parameters.

Natural Mortality Fishing Mortality EFractionVuInerabIeE

SEYENEE (per stage) (per stage) ! toFishery®

Weight (Ibs)

Eggs 23 0 0 ! 0,0000000266'

@ Calculated from assumed survival using the equation: (natural mortality) = -LN(survival)-(fishing mortality).
b Calculated from survival (Geo-Marine Inc., 1978) using the equation: (natural mortality) = -LN(survival)-
(fishing mortality).

¢ (Froese and Pauly, 2001).

4 (McDermot and Rose, 2000).

¢ Recreationa species. Fraction vulnerable assumed.

f Calculated from assumed length of 1 mm using the formula: (1.206* 10°°)* Length(mm)31%2 = Weight(gm)
(Van Oosten, 1942).

9 Calculated from length of 3.8 mm (Carlander, 1997) using the formula: (1.206* 10°%)* Length(mm)3%2 =
Weight(gm) (Van Oosten, 1942).

h (Carlander, 1997).

" Assumed based on (Carlander, 1997).
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Table C1-26: Yellow Perch Life History Parameters.

Natural Mortality Fishing Mortality EFraction Vulnerableé
(per stage) : (per stage) : to Fishery?

Stage Name Weight (Ibs)"

Eggs 275 o 0 ! 0.0000000274

.................................. desesssasannnanasanssasanasanasasssadasannnanatasasasannnanasasasasannnanachasasasannnanasasasasannnanasasasasaditsasannnanatarasasannnanananan

b Calculated from estimated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ Cadculated from surviva (Carlander, 1997) using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

4 Calculated from survival (Carlander, 1997) using the equation: (natural mortality) = -LN(survival) - (fishing
mortality), and subtracting known fishing mortality (McDermot and Rose, 2000).

¢ Assumed based on landings data. See Chapter C6.

f (McDermot and Rose, 2000).

9 Recreational species. Fraction vulnerable assumed.

h Weight calculated from length using the formula: (1.710* 10°%)* Length(mm)3°® = Weight(gm) (Froese and
Pauly, 2001).

" (Wang and Kernehan, 1979).

I' (Carlander, 1997).

k" Assumed based on (Carlander, 1997).
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