Section 316(b) Phase IT Final Rule - Regional Studies, Part G: The Great Lakes Appendix G1: Life History Parameter Values

Appendix G1: Life History Parameter
Values Used to Evaluate I&E in the
Great Lakes Region

The tables 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 Great L akes region.

Table 61-1: Alewife Life History Parameters |I
Stage Name Natural Mortality Fishing Mortality Fraction _Vulnerable Weight |I
(per stage) f (per stage) f to Fishery f (Ib)
|Egus 115 0 0 i 000000128 [ |
[ arvae .......................... N 5 50 ............... R 0 ................. .................. 0 ................. ......... 0 00000141 ......... |I

Juven||e ....................... I 6 SR S 0 ................. .................. 0 ................. a ............ 0 00478 ............ |I

Age1+ ......................... S 0500 .............. S 0 ................. .................. 0 ................. e 0 0160 ............. |I

Age2+ ......................... S 0500 .............. S 0 ................. .................. 0 ................. EI 0 0505 ............. |I

Age3+ ......................... S 0500 .............. S 0 ................. .................. 0 ................. EI 0 0764 ............. |I

Age4+ ......................... S 0500 .............. S 0 ................. .................. 0 ................. EI 0 0941 ............. |I

Age5+ ......................... S 0500 .............. S 0 ................. .................. 0 ................. I 0 108 .............. |I

Age6+ ......................... S 0500 .............. S 0 ................. froerrsnnseess 0 ................. I 0 130 .............. |I

Age7+ ......................... S 0500 .............. s 0 ................. s 0 ................. I 0 149 ..............

Sources: Froese and Pauly, 2003; NMFS, 2003a; PG&E National Energy Group, 2001; and Spigarelli et al., 1981.
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Table 61-2: Bass Species (Micropterus sp.) Life History Parameters®

Natural Mortality i FishingMortality  Fraction Vulnerable

(perstage) |  (perstage) i  toFishery Weight (Ibs)

Stage Name

2 Includes largemouth bass, smallmouth bass, and other sunfish not identified to species|level.

Sources: Bartell and Campbell, 2000; Carlander, 1977; Froese and Pauly, 2001; NMFS, 2003a; Scott and Crossman,
1973; and Wang, 1986.

Table 61-3: Black Bullhead Life History Parameters |I
Natural Mortality : FishingMortality | Fraction Vulnerable .
Stage Name (per stage) (per stage) to Fishery A
|Egus 1.90 0 0 . ooooozz N

Sources: Carlander, 1969; Froese and Pauly, 2001; Geo-MarineInc., 1978; NMFS, 2003a; and Scott and Crossman,
1973.
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Table G1-4: Black Crappie Life History Parameter

SageName | NAlraMotaity o FistingMortality | Fracionunerable | yyeigne g
Eggs 1.80 0 0 i 0.000000929
Cavee T oa o T o 000000857 |
wenite LT 203 1T o T o ;T 00120 |
Age1+ T Y R o T o A 0128 |
Ageor T 7 020 1T 050 | A 0193 |
Agesr T 7 I 020 1o A 0427 |
Agear T 7 I 020 1o T A 0651 |
Ages T 7 I 020 1o T A 0888 |
Agesr T 7 I 020 1o A 0925 |
ager+ T o202 1T 020 1o A 0972 |
agest T 7 I 020 1o T T 108 |

Sources: Bartell and Campbell, 2000; Carlander, 1977; Froese and Pauly, 2001; NMFS, 2003a; and Wang, 1986.

Table G1-5: Bluegill Life History Parameters |I
Stage Name Nattg:lr I\St/l:égtlity Fistzipnegr] l;/l:&(te?]ity Frad:gr'li\é:glsrable Weight (Ibs) |I
|Egus 173 0 | 000000130 [ |
[ I P R o S L |I
L L P R R o I o |I
T R o R R o L e |I
T R P R R e I o |I
T R S R — s H— o |I
T R o I b I e Tva— |I
o R o R b H— P |I
o R o R b H— P |I
o R o ..................................... 10 ................ H— P |I
T S— o b 10 ................ a .............. e |I
o I B T e S

Sources: Bartell and Campbell, 2000; Carlander, 1977; Froese and Pauly, 2001; NMFS, 2003a; and Wang, 1986.
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Table 61-6: Brown Bullhead Life History Parameters

Natural Mortality : FishingMortality : Fraction Vulnerable '
(per stage) (per stage) to Fishery :

Weight (Ibs)

Sources: Carlander, 1969; Froese and Pauly, 2001; Geo-Marine Inc., 1978; and NMFS, 2003a.

Table 61-7: Bullhead Species Life History Parameters® |I
Natural Mortality : FishingMortality | Fraction Vulnerable .
SELSINENTS (per stage) (per stage) to Fishery : i)
|Egus 1.90 0 0 . ooooozz N

2 Includes black bullhead, stonecat, tadpole madtom, yellow bullhead, and other bullheads not identified to species
level.

Sources: Carlander, 1969; Froese and Pauly, 2001; Geo-MarineInc., 1978; NMFS, 2003a; and Scott and Crossman,
1973.
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Table 61-8: Burbot Life History Parameters

Stage Name Nattjgglr ;A:éé?lity Fish(ipneg I\St/lgéglity Fracttigrlli\gglsrable Weight (Ibs)
Eggs 1.90 0 0 i 0.00000154
Cavee T 713 T o T o T 0.00000160 |
wenite T oot i o T o T 00154 |
Age1+ T ose2 i o T o T 0129 |
Ageor T ose2 i o T o T 0513 |
Agesr T ose2 i o T o i 0842 |
Agesr T ose2 i o T o T 123 |
Ages T ose2 o T o T 199 |
Agesr T ose2 o T o T 268 |
Ager+ T ose2 i o T o T 297
Agest T ose2 i o T o i 335
Ageor T ose2 i o T o i 357
.............................................................................................. P

Sources: NMFS, 2003a; Schram et al., 1998; Scott and Crossman, 1998; and Shyder, 1998.
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Table 61-9: Carp Life History Parameters®
Stage Name Nattg:lr g:ég’“ Y Fish(i)ne? g%g“ty Fracii(;)rlli\;irnfable Weight (Ibs)

Eggs 1.90 : 0 : 0 0.00000673

Lavee T ae LT R S 00000118 |
wenile e T R o T 00225 |
agetr T oo i S o i 079
age2r T oo i R o T 121 |
ages+ T oo i R S 181 |
agear T oo i S S 513 |
Ages+ T o0 i S o i 55 |
agesr T oo i S o T 582 |
age7+ T oo i R S 676 |
agest T o0 i R o T 817 |
ageor T oo i S o T 855 |
agetor T o0 i R o T 894 |
aget+ T oo i S o T 976 |
ageiz T o0 i S o T 102 |
age1s+ T o0 i R o T 106 |
agetar T o0 i S o T 11
Agets+ T o0 i S o T 15
agetsr T oo i R o T 120 |
Ager+ T o0 i S S 125 |

2 Includes bowfin, carp, goldfish, and other similar carps not identified to specieslevel.

Sources: Carlander, 1969; Froese and Pauly, 2001; Geo-Marine Inc., 1978; NMFS, 2003a; and Wang, 1986.

Table 61-10: Carp/Minnow Life History Parameters®

Natural Mortality : FishingMortality | Fraction Vulnerable
(per stage) (per stage) to Fishery :

Stage Name

|
Weight (Ibs) |
|

2 Includes bluntnose minnow, fathead minnow, hornyhead chub, lake chub, longnose dace, and other similar minnows
not identified to specieslevel.

Sources: Carlander, 1969; Froese and Pauly, 2001; NMFS, 2003a; and Ohio Department of Natural Resources
Division of Wildlife, 2003.
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Table 61-11: Crappie Life History Parameters®

Stage Name Nattgglr ;/I:égllity Fish(ipneg I\St/lgéglity Fracttigrlli\gglsrable Weight (Ibs)
Eggs 1.80 0 0 i 0.000000929
Lavee T oa o T o 000000857 |
wenle T 203 1T o T o ;T 00120 |
/ST Y S o T o A 0128 |
ngeor T 7 I 020 1T 050 | A 0193 |
ngesr 1T 7 020 1o T A 0427 |
ngear 1T i I 020 1o T A 0651 |
nges+ 1T o202 1T 020 1o T A 0888 |
ngeer 1T i I 020 1o T A 0925 |
nger+ T i 020 1o A 0972 |
ngesr T 7 I 020 1o T T 108 |

2 Includes white crappie and other crappies not identified to the species |level.

Sources: Bartell and Campbell, 2000; Carlander, 1977; Froese and Pauly, 2001; NMFS, 2003a; and Wang, 1986.

Table 61-12: Freshwater Catfish Life History Parameters® |I

Natural Mortality : FishingMortality : Fraction Vulnerable : .
(per stage) i (per stage) to Fishery :  Weight (Ibs)
190 5 . ooooosz0 N

0.0000563

2 Includes channel catfish and flathead catfish.

Sources: Carlander, 1969; Froese and Pauly, 2001; Geo-Marine Inc., 1978; Miller, 1966; NMFS, 2003a; Salia et al .,
1997; and Wang, 1986.
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Table 61-13: Freshwater Drum Life History Parameters

Natural Mortality i FishingMortality  Fraction Vulnerable
(per stage) (per stage) to Fishery

Weight (Ibs)

Age 12+

Sources: Bartell and Campbell, 2000; Froese and Pauly, 2001; NMFS, 2003a; Scott and Crossman, 1973; and
Virginia Tech, 1998.

Table G1-14: Gizzard Shad Life History Parameters® |I
Saonome | Nd oty T FergMaraly | Frien danie g gny |
|Egus 1.90 0 0 . oooooo0487 [N
[ e I o .................. o e |I
B e S I o .................. o N S |I
o T I o .................. o I S |I
P T I o .................. o I S |I
P e S I o .................. o I P |I
P e S I o .................. o I S |I
P e S I o .................. o e S |
P I S I o b o A o

2 Includes gizzard shad and other shad not identified to specieslevel.

Sources: Froese and Pauly, 2003; NMFS, 2003a; and Wapora, 1979.
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Table 61-15: Logperch Life History Parameters
Stage Name Nattjgglr ;A:éé?lity Fish(ipneg I\St/lgéglity Fracttigrlli\gglsrable Weight (Ibs)
Eggs 1.90 0 0 i 0.00000260
e - M o T o T ooo0s12 |
wenile L e T o T o T o00a3 ]
Age1+ T ozo0 i o T o T 00132 |
Ageor T o0 i o T o T 00251 |

Sources: Carlander, 1997; Froese and Pauly, 2001; and NMFS, 2003a.
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Table 61-16: Pike Life History Parameters®

Natural Mortality i FishingMortality  Fraction Vulnerable
(per stage) (per stage) to Fishery

Eggs 1.08 0 0 {  0.0000189

Weight (Ibs)

Age 27+

# Includes grass pickerel, muskellunge, and northern pike.

Sources: Carlander, 1969; Froese and Pauly, 2001; NMFS, 2003a; and Pennsylvania, 1999.
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Appendix G1: Life History Parameter Values

Sources: Froese and Pauly, 2003; NMFS, 2003a; PG& E National Energy Group, 2001; and Spigarelli et al., 1981.

Table 61-17: Rainbow Smelt Life History Parameters

Stage Name Nattjgslr g:éé?”ty . Fish(i)ne? g;{;g‘“ty Fracttigrlli\;g?able Weight (Ibs)
Eggs 115 0 0 0.000000990
Lavee T sso S S 000110 |
wenile oots i S S 000395 |
agetr T o400 i S o T 00182 |
age2r T o400 i 7 oos T - I 00460 |
Ages+ T oa0 i 7 003 i TTwo TR 00850 |
agear T oa0 i 7 oos i TTioTTTRT 0131
Ages+ T o400 i 7 oos i TTioTTTRT 0180 |

2 Includes golden redhorse, shorthead redhorse, and silver redhorse.

Sources: Bartell and Campbell, 2000; Carlander, 1969; Froese and Pauly, 2001, 2003; and NMFS, 2003a.

Table 61-18: Redhorse Species Life History Parameters®

Stage Name Natt&;:lr I\st/l:éé)edity Fistzi;g I;/I:&S\Jity Frad:cc))r'li\é:glsrable Weight (Ibs)
|Egus 2.30 i 0 i 0 i 0.00000115
[ e R e s o |I
T T ............... s I O I O I o |I
P .............. o I O I O H— o |I
T .............. o I O I O . o |I
o .............. o I O I O I o |I
e .............. o I O I O I o |I
o .............. o I O I O I S |I
T A o I O I s . e |I
R I o e O I s
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Table 61-19: Salmonids Life History Parameters®

Sive e Natural Mortality : FishingMortality : Fraction Vulnerable Weight
9 (per stage) (per stage) to Fishery (Ib)
Eggs 1.90 0 0 { 0.0000240

2 Includesbloater, brown trout, chinook salmon, coho salmon, lake herring, lake trout, lake whitefish, rainbow trout,
round whitefish, and other salmonids not identified to species level.

Sources: Fish, 1932; Froese and Pauly, 2001; NMFS, 2003a; Scott and Crossman, 1998; and Schorfhaar and
Schneeberger, 1997.

Table 61-20: Shiner Species Life History Parameters® |I

Natural Mortality : FishingMortality | Fraction Vulnerable .
(per stage) (per stage) to Fishery i ey

2 Includes common shiner, emerald shiner, golden shiner, spotfin shiner, spottail shiner and other shiners not identified
to specieslevel.

Sources: Froese and Pauly, 2003; Fuchs, 1967; NMFS, 2003a; Trautman, 1981; and Wapora, 1979.
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Table 61-21: Spotted Sucker Life History Parameters

Sagename | NawdMordlity | FistingWortality Fraction Vunerable - yyegnt b
Eggs 1.79 0 0 i 0.00000115
Lavee 281 1 o T o T 0.00000198 |
wenite so0 1T o T o T 00213 |
pgetr LT oss 1 o T o T 00863 |
pge2e LT oss 1 o T o T 0690 |
Agess T oss o T o T 124 |
pgear T oss 1 o T o T 170 |
Ages+ LT oss 1 o T o T 192 |
............................................................................................... P

Sources: Bartell and Campbell, 2000; Carlander, 1969; Froese and Pauly, 2001, 2003; and NMFS, 2003a.

Table 61-22: Sucker Life History Parameters® |I
Stage Name Natt&;:lr I\st/l:éé)edity Fistzi;g I;/I:&S\Jity Frad:cc))r'li\é:glsrable Weight (Ibs) |I
|Egus 2.05 0 0 . ooooosz [N
[ N S . o . o N o |I
L H— P - o - o - P |I
P H— P - o - o I T |I
T H— T - o - o I T |I
A H— T - o - o HE— S |I
AT H— T .................. o .................. o HE— P |I
o e T — o .................. o : .............. P a— |I
Age 6+ 0.274 0 0 1.10

2 Includes carpsucker buffalo, 1ake chubsucker, longnose sucker, northern hog sucker, quillback, white sucker, and
other suckers not identified to species.

Sources: Bartell and Campbell, 2000; Carlander, 1969; Froese and Pauly, 2003; and NMFS, 2003a.
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Table 61-23: Sunfish Life History Parameters®

Natural Mortality i FishingMortality  Fraction Vulnerable
(per stage) (per stage) to Fishery

Weight (Ibs)

2 Includes green sunfish, orange-spotted sunfish, pumpkinseed, rock bass, warmouth, and other sunfish not identified to
Species.

Sources: Carlander, 1977; Froese and Pauly, 2001; NMFS, 2003a; PSE& G, 1999; and Wang, 1986.

Table 61-24: Walleye Life History Parameters |I

Natural Mortality { FishingMortality  Fraction Vulnerable

Stage Name (per stage) (per stage) to Fishery

Weight (Ibs) |I

Sources: Bartell and Campbell, 2000; Carlander, 1997; Froese and Pauly, 2001, 2003; NMFS, 2003a; and Thomas
and Haas, 2000.
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Table 61-25: White Bass Life History Parameters

SageName | NAlraMotaity o FistingWortaity | Fracionunerable | yyeigne g
Eggs 1.90 0 0 i 0.000000396
Cavee T ael LT o T o 000000174 |
wenile L e T o i o A 0174 |
Age1+ T oa0 i o T o A 0467 |
Ageor T oa0 T oo 1T 050 | A 0644 |
Agesr T oa0 1T o0 i o TTRT 102 |
Agesr T oa0 1T o0 i o TTTRT 116 |
Ages T oa0 1T o0 i TTTLoTTTRT 126 |
Agesr T oa0 1T o0 i o TTRT 166 |

Sources: Carlander, 1997; Froese and Pauly, 2001; Geo-Marine Inc., 1978; McDermot and Rose, 2000; NMFS,
2003a; Van Oosten, 1942; and Virginia Tech, 1998.

Table 61-26: White Perch Life History Parameters |I
Stage Name Nattg:lr I\st/l:éé)edity Fistzipnegr] l;/l:&g;\]ity Frad:gr'li\é:glsrable Weight (Ibs) |I
|Egus 2.75 0 0 i 0000000330 [ |
e seresssesesserest sessssesnases S o S o - L |I
e R o .................. o a ............ o |I
e R o .................. o a ............. T |I
T R R o .................. o a ............. o |I
T R R o .................. o a .............. T |I
T R R o e o a .............. P |I
P R T R o R o a .............. e a— |I
P R R o R o a .............. o |I
P R R o R o a .............. S |I
T R s R o R o a .............. S |I
T R e R o R o a .............. P — |I
P o R o e P

Sources: Horseman and Shirey, 1974; NMFS, 2003a; and PSE& G, 1999.
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Table 61-27: Yellow Perch Life History Parameters

Natural Mortality : FishingMortality : Fraction Vulnerable .
(pertage) |  (perstage) | toFishery  veont(b9

Sources: NMFS, 2003a; PSE& G, 1999; Thomas and Haas, 2000; and Wapora, 1979.

Table 61-28: Other Recreational Species Life History Parameters® |I
B B i Fraction
Stage Name i Natural Mortality : Fishing Mortality : Vulnerableto | Weight (Ibs)
(per stage) 5 (per stage) Fishery :

2 Includes deepwater sculpin, mottled sculpin, slimy sculpin, and other sculpins not identified to species.

Sources: Able and Fahay, 1998; ASMFC, 2001b; Durbin et al., 1983; Entergy Nuclear Generation Company, 2000;
NMFS, 2003a; PSE& G, 1999; Ruppert et al., 1985; and U.S. Fish and Wildlife Service, 1978.
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Table 61-29: Other Forage Species Life History Parameters®

{ Natural Mortality | FishingMortality | Fraction Vulnerable |
Stage Name (per stage) (per stage) to Fishery Weight (Ibs)

Eggs 1.04 0 0 ! 0.0000000186

Cavee T 770 T o T o 000000158 |
wenile L e T o T o T ooo0as1 |
Agel+ e T o T o T 000381 |
ngeor e T o T o T 000496 |

0.00505

2 Includes central mudminnow, chestnut lamprey, johnny darter, lake sturgeon, longnose gar, ninespine stickleback,
pirate perch, sealamprey, silver lamprey, and other forage fish not identified to species.

Sources: Derickson and Price, 1973; and PSE& G, 1999.
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