Section 316(b) Phase IT Final Rule - Regional Studies, Part F: Gulf of Mexico Appendix F1: Life History Parameter Values

Appendix F1: Life History Parameter
Values Used to Evaluate I&E in the
Gulf of Mexico Region

Thetablesin this appendix are those life history parameter values used by EPA to calculate age 1 equivalents, fishery yield,
and production foregone from | & E data for the Gulf of Mexico region. Because of differences in the number of life stages
represented in the loss data, there are cases where more than one life stage sequence was needed for a given species or species

group. Alternative parameter sets were developed for this purpose and are indicated with a number following the species or
species group name (i.e., Anchovies 1, Anchovies 2).

Table F1-1: Atlantic Croaker Life History Parameters

Natural Mortality : FishingMortality : Fraction Vulnerable '

Stage Name (per stage) (per stage) to Fishery Weight (Ibs)
Eggs 0.817 0 0 ! 0.0000000128
Cavee T g0 1 o T o 0000000145 |
wenite LT 338 1 o T o T 00000624 |

Source: PSE& G, 1999.
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Table F1-2: Anchovies Parameters 1°°

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

Weight (Ibs)

Eggs 1.94 0 0 ! 0.0000000186

0.00505

2 Includes bay anchovy, striped anchovy, and other anchovies not identified to species.
b Life history parameters applied to losses from Big Bend, Crystal River, Robinson, and Webster.

Sources: Derickson and Price, 1973; Leak and Houde, 1987; NMFS, 2003a; and PSE& G, 1999.

Table F1-3: Anchovies Parameters 2°° |I
Saoname | NIy | Frgaaly | Frien dnedie gy |
|Egus 1.94 0 0 . 00000000286 [N
e e D s p— s p— s ]
o I S I p— s p— Cweme ||
B I o I p— s p— e ]
B I o — I p— s p— s ]
B I T I p— s — — e |
o b I p— s e — |
o b I p— s p— — i
o b I p— — p— e Eoe

2 Includes bay anchovy.
b Life history parameters applied to losses from Big Bend and Webster.

Sources: Derickson and Price, 1973; Leak and Houde, 1987; NMFS, 2003a; and PSE& G, 1999.
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Table F1-4: Black Drum Life History Parameters 1°

Natural Mortality | FishingMortality i Fraction Vulnerable i
i to Fishery i

Weight (Ibs)

Age 14+
Age 15+

Age 17+
IAge 18+

.........................................................................

IAge 19+

IAge 35+

e iiiiiiieeeeecesseseeessssesesasasesssssasssasananananan

IAge 36+

..................................................................

e

StageName " herqage) | (per stage)
Egg 2.27
prolavee i 36 i 0 i
Postlavae 36 i 0 i
uvenile ¢ 115 i oas i
Agel+t i 00977 i 015 i
Age2+ i 00977 i o015 i

i S

i S

0.000000842
0.000000926

e

..................................................................

s

s

e

2 Life history parameters applied to losses from Big Bend, Crystal River, and Robinson.

Sources: Bartell and Campbell, 2000; Froese and Pauly, 2001; Leard et al., 1993; Murphy and Taylor, 1989; Scott and
Scott, 1988; Sutter et al., 1986; and personal communication with Michael D. Murphy, Florida Fish and Wildlife

Conservation Commission, Florida Marine Research Institute, January 23, 2002.
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Table F1-5: Black Drum Life History Parameters 2°

Natural Mortality | FishingMortality i Fraction Vulnerable i
: (per stage) (per stage) to Fishery i
Eqgg 2.27 0 0 0.000000842

Weight (Ibs)

2 Life history parameters applied to losses from Big Bend and Webster.

Sources: Able and Fahay, 1998; Bartell and Campbell, 2000; Froese and Pauly, 2001; Leard et al., 1993; Murphy and
Taylor, 1989; Scott and Scott, 1988; Sutter et al., 1986; and personal communication with Michael D. Murphy, Florida
Fish and Wildlife Conservation Commission, Florida Marine Research I nstitute, January 23, 2002.
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Table F1-6: Blue Crab Life History Parameters
Stage Name Nattgglr ;/I:égllity Fish(ipneg I\St/lgéglity Fracttigrlli\gglsrable Weight (Ibs)
Zoeae 138 0 0 i 0.000000211
IMegaops T Tm T o i o 000000201 |
wenile LT oss 1 050 | 000000203 |
Age1+ o T e T T e o009
ngezr T o T e T T e A 013 |

Sources: Hartman, 1993; Murphy and Nelson, 2000; and PSE& G, 1999.

Table F1-7: Commercial Shrimp Life History Parameters 1°° |I

Stage Name Natt&;zlr I\st/l:éé)edity Fiskzi;g I;/I:&S\Jity Frad:gr'li\é::e?;rable Weight (Ibs) |I

|Egus 3.22 0 i 00000000253 [ |

o S o o |I

o b ..................................... .................. o L s |I

e - P — b 10 ................ : ............. o |I
Age 1+ 0.140 1.0 0.0770

2 Includes pink shrimp, brown shrimp, white shrimp, and other commercia shrimp not identified to species.
b Life history parameters applied to losses from Big Bend, Crystal River, Robinson, and Webster.

Sources: Bielsa et al., 1983; Costello and Allen, 1970; TBNEP, 1992b; and Stone & Webster Engineering Corporation,

1980.
Table F1-8: Commercial Shrimp Life History Parameters 2°°
Natural Mortality : FishingMortality : Fraction Vulnerable ' .

Stage Name (per stage) (per stage) to Fishery H Weight (Ibs)
Eggs 3.22 0 0 ! 0.0000000253
Larvae 3.40 ' 0 0 i 0.00000274
Juvenile 0.140 ; 0.14 1.0 0.0473

2 Includes pink shrimp.
b Life history parameters applied to losses from Big Bend.

Sources. Bielsa et al., 1983; Costello and Allen, 1970; TBNEP, 1992b; and Stone & Webster Engineering Corporation,
1980.
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Table F1-9: Goby Life History Parameters®

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

Weight (Ibs)

0.00205

2 Includes clown goby, code goby, frillfin goby, green goby, naked goby, sharptail goby, skilletfish, violet goby, and
other goby species not identified to species.

Sources: Froese and Pauly, 2003; NMFS, 2003a; and PSE& G, 1999.

Table F1-10: Hogchoker Life History Parameters |I
Stage Name Natt&;zlr I\st/l:éé)edity Fistzi;g I;/I:&(t;ity Fracig)gi\gglfrmle Weight (Ibs) |I
|Egus 2.24 0 0 e |
[ R S R o .................. o . T |I
L R e R o .................. o I e |I
T R o R o .................. o I e |I
T R o R o .................. o I e |I
T R o R o .................. o I o |I
T R o R o .................. o I o |I
o R o R o .................. o I e |
o R o R o b o I P

Sources: Able and Fahay, 1998; New England Power Company and Marine Research Inc., 1995; NMFS, 2003a; and
PG&E National Energy Group, 2001.

Table F1-11: Jack/Pompano Species Life History Parameters®

Natural Mortality i FishingMortality  Fraction Vulnerable

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

2 Includes Atlantic bumper, Atlantic moonfish, bluntnose jack, crevalle jack, |eatherjacket, lookdown, and permit.

Sources. Florida Fish and Wildlife Conservation Commission, 2001; Froese and Pauly, 2003; Overholtz, 2002b; and
PSE&G, 1999.

App. F1-6



Section 316(b) Phase IT Final Rule - Regional Studies, Part F: Gulf of Mexico Appendix F1: Life History Parameter Values

Table F1-12: Killifish Life History Parameters®

Stage Name Nattjgglr ;A:éé?lity Fish(ipneg I\St/lgéglity FractignF\i/;]Ier;()a/rable Weight (Ibs)
Eggs 2.30 0 0 0.0000180
Cavee T s00 1T o i o T 00000182 |
wenite T oot i o i o T 0000157 |
Age1+ T orrr T o i o T 00121 |
Ageot T orrr T o i o T 00327 |
Agesr T orrr T o i o T 00551 |
Agear T orrr T o i o T 00778 |
Ages+ T orrr T o i o T 0.0%67 |
Agesr T orrr T o i o o 013 |
ager+ T orrr o i o T oass

& Includes gulf killifish, longnose killifish, bayou killifish, and other killifish species not identified to species.

Sources: Able and Fahay, 1998; Carlander, 1969; Meredith and Lortich, 1979; NMFS, 2003a; and Sone & Webster
Engineering Corporation, 1977.

Table F1-13: Mackerel Species Life History Parameters® |I

Natural Mortality : FishingMortality i Fraction Vulnerable : Weight (Ibs) |I

SEGANENS (per stage) (per stage) to Fishery
|Egus 2.39 0 0 . oooooo17e N

2 Includes Spanish mackerel.

Sources: Entergy Nuclear Company, 2000; Froese and Pauly, 2001, 2003; Overholtz, 1991; Scott and Scott, 1988; and
Sudholme et al., 1999.
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Table F1-14: Menhaden Life History Parameters®

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

Eggs 2.08 0 0 i 0.000000716

Weight (Ibs)

2 Includes Alabama shad, Atlantic thread herring, finescale menhaden, gizzard shad, gulf menhaden, skipjack herring,
yellowfin menhaden, and other closely related herrings not identified to species.

Sources: Able and Fahay, 1998; ASVMIFC, 2001b; Durbin et al., 1983; Entergy Nuclear Generation Company, 2000;
Froese and Pauly, 2001; Ruppert et al., 1985; and U.S. Fish and Wildlife Service, 1978.

Table F1-15: Pinfish Life History Parameters® |I
Natural Mortality : FishingMortality | Fraction Vulnerable .
SELSINENTS (per stage) (per stage) to Fishery i)
|Egus 2.30 0 0 . oooooon07 N

2 Includes pinfish, spottail pinfish, and other porgies not identified to species.

Sources: Froese and Pauly, 2001; Muncy, 1984; and Nelson, 1998.

Table F1-16: Pipefish Life History Parameters®

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

Eggs 2.30 0 0 i 0.000000842

Weight (Ibs)

2 Includes chain pipefish, dusky pipefish, gulf pipefish, and other pipefish not identified to species.

Sources: Able and Fahay, 1998; Froese and Pauly, 2001, 2003; NMFS, 2003a; Scott and Scott, 1988; and Sone &
Webster Engineering Corporation, 1977.
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Table F1-17: Red Drum Life History Parameters

Natural Mortality | FishingMortality i Fraction Vulnerable i
i to Fishery i

Weight (Ibs)

Age 14+
Age 15+

Age 17+
IAge 18+

.........................................................................

IAge 19+

IAge 35+

e iiiiiiieeeeecesseseeessssasesasasesssssasssasananananan

IAge 36+

..................................................................

e

StageName " herqage) | (per stage)
Egg 2.27
prolavee i 36 i 0 i
Postlavae 36 i 0 i
uvenile ¢ 115 i o0as i
Agel+t i 00977 i 015 i
Age2+ i 00977 i o015 i

i S

i S

0.000000842
0.000000926

s

..................................................................

o

s

R

Sources: Bartell and Campbell, 2000; Froese and Pauly, 2001; Leard et al., 1993; Murphy and Taylor, 1989; Scott and
Scott, 1988; Qutter et al., 1986; and personal communication with Michael D. Murphy, Florida Fish and Wildlife
Conservation Commission, Florida Marine Research Ingtitute, January 23, 2002.
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Table F1-18: Scaled Sardine Life History Parameters®

Natural Mortality i FishingMortality  Fraction Vulnerable

Weight (Ibs)

(per stage) (per stage) to Fishery

2 Includes Brazilian sardinella, scaled sardine, threadfin shad, and other clupeids not identified to species.

Sources: Froese and Pauly, 2003; Houde et al., 1974; NMFS, 2003a; Pierce et al., 2001; and Stone & Webster
Engineering Corporation, 1980.

Table F1-19: Sea Bass Species Life History Parameters®

i Natural Mortality { FishingMortality § Fraction Vulnerable i

SELELS (per stage) (per stage) to Fishery

0
Weight (Ib) I
]

Egg 0.288 0 0 ! 0.00000101

2 Includes black sea bass.

Sources: Cailliet, 2000; California Department of Fish and Game, 2000b; Froese and Pauly, 2002; and Leet et al .,
2001.
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Table F1-20: Searobin Life History Parameters®

SageName | NAlraMotdity o FistingMortality | Fracion unerable | yyeigne g
Eggs 2.30 0 0 i 0.00000132
Lavee se6 1 o T o 000000145 |
wenite oot 1 o T o 00003
ST o420 T o0 1T 050 | T 00602 |
hgeze T o420 T o101 TTio T A 0176 |
agese T o420 T o101 TTio T A 0267 |
hgear T o420 T o101 TTio T A 0386 |
hgese T o420 T o101 TTTio T A 0537 |
hgeer T o420 T o101 o A o721 |
nge7+ T o420 T o0 1o A 0944 |

2 Includes bighead searobin, leopard searobin, and other searobins not identified to species.

Sources: Froese and Pauly, 2001, 2003; Saila et al., 1997; and Virginia Tech, 1998.

Table F1-21: Sheepshead Seabream Life History Parameters |I

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

2.30 5 i 0.000000591
0.0000241

Sources: Froese and Pauly, 2002; Murphy and MacDonald, 2000; Murphy et al., 2000; Nelson, 1998; Pattillo et al .,
1997; and personal communication with Michael D. Murphy, Florida Fish and Wildlife Conservation Commission,
Florida Marine Research Institute, January 23, 2002.
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Table F1-22: Silver Perch Life History Parameters 1°°

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

Weight (Ibs)

Eggs 2.75 0 0 i 0.000000527

2 Includes banded drum, silver perch, silver seatrout, southern kingfish, and star drum.
b Life history parameters applied to losses from Crystal River, Robinson, and Webster.

Sources: Able and Fahay, 1998; Florida Fish and Wildlife Conservation Commission, 2001; Froese and Pauly, 2001,
2003; PSE& G, 1999; and personal communication with Michael D. Murphy, Florida Fish and Wildlife Conservation
Commission, Florida Marine Research Institute, January 23, 2002.

Table F1-23: Silver Perch Life History Parameters 2°° |I
Natural Mortality i FishingMortality | Fraction Vulnerable .
Stage Name (per stage) (per stage) to Fishery A
|Egos 2.75 0 0 . ooooo00s27 i

2 Includes silver perch, northern kingfish, and southern kingfish.
b Life history parameters applied to losses from Big Bend.

Sources: Able and Fahay, 1998; Florida Fish and Wildlife Conservation Commission, 2001; Froese and Pauly, 2001,
2003; PSE& G, 1999; and personal communication with Michael D. Murphy, Florida Fish and Wildlife Conservation
Commission, Florida Marine Research Institute, January 23, 2002.

Table F1-24: Silverside Life History Parameters® |I
Natural Mortality : FishingMortality | Fraction Vulnerable .
SELSINENTS (per stage) (per stage) to Fishery i)
|Egos 2.30 0 0 . oooooooas7 i

2 Includes Californiagrunion, inland silverside, rough silverside, tidewater silverside, and other silversides not
identified to the species.

Sources: Froese and Pauly, 2001; Garwood, 1968; Hildebrand, 1922; NMFS, 2003a; Scott and Scott, 1988; Stone &
Webster Engineering Corporation, 1977, 1980.
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Table F1-25: Spot Life History Parameters 1°

Natural Mortality

Fishing Mortality | Fraction Vulnerable !

Stage Name (per stage) (per stage) to Fishery Weight (Ibs)
Eggs 0.825 0 0 0.000000131
Prolavae s30T Y S 0.000000154 |
Poslavae a2 T I o T 0.000000854 |
wenite T 257 o i o T 0000121 |
agetr T o3 A T S A 00791 |
age2r T oa0 i 7 A T S A 0299 |
Ages+ T o400 1 7 A T S A 0507 |
agesr T oa0 i 7 A T S A 0648
Ages+ T oa0 i 7 A T S A 0732 |
agesr T oa0 i 7 Y T S A 0779 |
age7+ T o400 i 7 A T S A 0779
agest T o400 1 7 A T S A 0779
ageor T oa0 i 7 /A T S A 0779
agetor T o400 1 7 04 Lo 0779 |
aget+ T oa0 17 A T S A 0779 |
ageiz T o400 i 7 A T S A 0779
Age1s+ T o400 1 7 A T S A 0779
agetar T oa0 T A T S A 0779 |

2 Life history parameters applied to losses from Crystal River and Robinson.

Sources: PSE& G, 1984b, 1999; and Warlen et al., 1980.
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Table F1-26: Spot Life History Parameters 2°
SageName | NAlraMotdity o Fisfingortaity | Fradionunerable | yyeigne g

Eggs 0.825 0 0 ! 0.000000131

Cavee T 7a2 T o T o T 0.000000504 |
wenite T o571 o T o T 0000121 |
Age1+ T oss 1 7 Y Y S R 00791 |
Ageor T oa0 1T Y Y S 0299 |
Agesr T oa0 T Y Y S 0507 |
Agear T oa0 1T Y Y S 0648 |
Ages+ T oa0 T Y Y S 0732 |
Agesr T oa0 1T Y Y S 0779 |
Ager+ T oa0 T Y Y S 0779 |
Agest T oa0 1T Y Y S 0779 |
Ageor T oa0 1T Y Y S 0779 |
Agelor T oa0 1T o4 T TR 0779 |
age1tr T oa0 T Y Y S 0779 |
Agetor T oa0 1T o4 VT TR 0779 |
agetsr T oa0 T Y Y S 0779 |
Agelar T oa0 1T Y Y S 0779 |
Age1se T a0 T T T T e T

2 Life history parameters applied to losses from Webster.

Sources: PSE& G, 1984b, 1999; and Warlen et al., 1980.

Table F1-27: Spotted Seatrout Life History Parameters 1°° |I

Natural Mortality Fishing Mortality Fraction Vulnerable ]
(per stage) (per stage) to Fishery Weight (Ibs)

0.000000842

2 Includes sand seatrout, sand weakfish, spotted seatrout, and other drums not identified to species.
b Life history parameters applied to losses from Big Bend, Crystal River, and Robinson.

Sources: Johnson and Seaman, 1986; Murphy and Taylor, 1994; Stone & Webster Engineering Corporation, 1980;
and Sutter et al., 1986.
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2 Includes sand seatrout and spotted seatrout.
b Life history parameters applied to losses from Webster.

Sources: Johnson and Seaman, 1986; Murphy and Taylor, 1994; Stone & Webster Engineering Corporation, 1980;

and Sutter et al., 1986.

Table F1-28: Spotted Seatrout Life History Parameters 2°°

Stage Name . Nattg:lr g:ég‘”ty . Fislz:)r;c;; g;éé?“ty Fractti(;)rlli\gjglsrable Weight (Ibs)
Eggs 2.30 0 0 0.000000842
Cavee LT ga2 T o T [ 0.000000926 |
wenile LT o2z LT 027 T oso & 0571 |
ST o2z LT Y A Y S 0914 |
Ageor T o2z LT 027 T T 155
Agest T o2z LT 027 T 250 |
Agear T o2z LT 027 T 315
Ages+ LT o2z LT 027 T 354 |
Agesr LT o2z LT Y Y S A 441 |
Ager+ T o2z LT 027 T 497 |

Sources: Bert et al., 19
and Fowler, 1984,

78; Ehrhardt et al., 1990; Lindberg and Marshall, 1984; Sullivan, 1979; and Van Den Awyle

Table F1-29: Stone Crab Life History Parameters
SageName | NeraMotdity o FistingMortaity | Fracion vunerable | yygrg g

Stage 1 1.97 0 0000000201 |
sy o R R O e ||
ey e e R R e e ||
s e R R o e ||
g e e R R o e ||
b e R R o e ||
e e e R R o e ||
R e Lo R N o e e ||
oy e o S e I B — ||
e e o S e I e ||
R b L R I o
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Table F1-30: Striped Mullet Life History Parameters

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

Egus 1.90 0 0 ! 0.000000537

Sources: Collins, 1985; Froese and Pauly, 2003; PSE& G, 1999; and Wang, 1986.

Table F1-31: Other Commercial Species Life History Parameters® |I
i Natural Mortality | FishingMortality : Fraction Vulnerable .
SELSINENTS : (per stage) (per stage) to Fishery R (2
Eggs 2.08 0 0 . ooooo00716 |

2 Includes Atlantic cutlassfish, black bullhead, cobia, grey snapper, gulf butterfish, ladyfish, largehead hairtail, mojarra
spp, silver jenny, spotfin mojarra, tripletail, and yellow bullhead.

Sources: Able and Fahay, 1998; ASMFC, 2001b; Durbin et al., 1983; Entergy Nuclear Generation Company, 2000;
PSE& G, 1999; Ruppert et al., 1985; and U.S. Fish and Wildlife Service, 1978.
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Table F1-32: Other Recreational Species Life History Parameters®

Natural Mortality | Fishing Mortality ;FractionVuInerableE

Stage Name (per stage) ~ :  (perstage)  :  toFishery

Weight (Ibs)

2 See Table F1-34 for alist of species.

Sources: Able and Fahay, 1998; ASMFC, 2001b; Durbin et al., 1983; Entergy Nuclear Generation Company, 2000;
PSE& G, 1999; Ruppert et al., 1985; and U.S. Fish and Wildlife Service, 1978.

Table F1-33: Other Forage Species Life History Parameters® |I
Stage Name Nata::rl ;/I;;é)ality Fistziprg I\;:grga\lity Fracttigr::i\;lgl;rable Weight (Ibs |I
|Egus 1.04 0 0 i 00000000186 [ |
S a—— A e A S A S - TS |I
Y 129 ............... R S .................. S I— P |I
Age1+ ......................... 162 ............... R P .................. P . e T |I
Age2+ ......................... 162 ............... R P .................. P a ............ Py |I
Age3+ ......................... 162 ............... .................. P .................. P 4 ............ Py

@ See Table F1-35 for alist of species.

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

Table F1-34: Other Recreational Species®

Atlantic sharpnose shark EBonnethead iHardhead sea catfish ESmooth butterfly ray

Atanicstingay  Chamd catfish  iLestpuffer Smoothpuffer
Bandial puffer  Dwarfsndperch  Pigish Southenflounder |
Botedsndish  Gaftopsail catfish  Rockseabass  iSouthempuffer |
Blackew bass  Gaggower  Sadpech  Tomae |
T Gulf e Seacatflsh .............................. e e

2 Includes other organisms not identified to species.
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Table F1-35: Other Forage Species®

Atlantic midshipman EDwarf seahorse Jawflsh ESeahorse

htenticnecdicfish  Fatdeper  iinedssshorse  Sheepshead minnow |
htonticspedefish  Featherblemny  Livesharksucker | iSnekefish |
Atlantic threacin  Floridablenny  Longewrsunfish  Southemcoding |
Babfish  Freckledbleny  Motiedjanfish  Southemhake |
Baywhifft  Frngedfilefish  Needefish  Southem Sargezer |
Blackcheek tonguefish  Fringed flounder _ iOrangefilefishn  iSpottedwhiff |
Blackwing flyingfish  Goldenshiner  Planeheadfilefisn  Sripedblenny |
Bluegl  Grensnfisn  ‘Pokadotbafish  Sripedburfish |
Bridle cardinalfish  (GuIf of Mexico ocellated flounder  Redfin neediefish . Wamouth |
cap  Hamek U Roughbeckbatfish Yellowhead jawfish |
Common halfbeak Havestish saffinmolty
Diamond lizardfish inshorelizardfish  iScramedcowfish |

2 Includes other organisms not identified to species.
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