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Appendix D1: Life History Parameter
Values Used to Evaluate I&E

Thetables in this appendix present the life history parameter values used by EPA to calculate age 1 equivalents, fishery
yields, and production foregone from | & E data for the Tampa Bay facilities. Life history data were compiled from avariety
of sources, with afocus on obtaining data on local stocks whenever possible. Fishing mortality rates used to calculate yield
are target fishing mortality rates, when established. When target rates were unavailable, F, or actual fishing mortality was
used.

Table D1-1: Bay Anchovy Species Parameters
Natural Mortality Fishing Mortality EFraction Vulnerabletoé Weight?

Stage Name (per stag)) | (perstagd® | Fishery’ (b
Eggs 1.94° 0 0 ! 0.0000000579
Lavee R 04 o o T o - 0.0000377
Owenilel R 00822° | o o T o 0000497
Owenile2 R 00861° | o o T o 000128
Owenile3 R o o T o Y
Oweniled T oge T o o T o oooas7
Agel+ FA 162° ] o o T o o007t
Age2+ FA 162° ] o o T o 000001
Age3+ FA 162° ] o o T o 00109

@ Leak and Houde, 1987.

b Based on Delaware Estuary bay anchovy from PSEG (1999c).

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

4 Weight calculated from length for Delaware Estuary bay anchovy from PSEG (1999c¢) using the formula
(2.624*10°) *Length (mm)?84= Weight (g) from Carlander (1969).
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Table D1-2: Black Drum Species Parameters
{ Natural Mortality : FishingMortality : Fraction Vulnerable :
(per stage)? i (per stage)® to Fishery® i

Weight®
; (Ib)
i 0.000000000199*

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

i 0.00000000835"

0.000000947°

i . 0.15 1

@ Egg to juvenile: Based on Illinois freshwater drum from Bartell and Campbell (2000). Adult stages from
Leard et al. (1993).

® Personal communication with Michael D. Murphy, Florida Fish and Wildlife Conservation Commission,
Florida Marine Research Institute, January 23, 2002 (F,,).

¢ Weight calculated from length using the formula (1.33* 107)* Length (mm)3%% = Weight (g) from Carlander
(1969).

4 Length from Sutter et al. (1986).

¢ Length from Able and Fahay (1998).

' Length from Murphy and Taylor (1989).

App. D1-2



§ 316(b) Case Studies, Part D: Tampa Bay Appendix D1: Life History Parameter Values Used to Evaluate T&E

Table D1-3: Blue Crab Species Parameters
Natural Mortality Fishing Mortality : Fraction Vulnerable Weight®

Stage Name (perstage) |  (perstage® i toFishery® i (Ib)

Zoea 13.8° 0 0 ! 0.000000136¢

Jwvenilel | o 138 [ o Y o " 0.000005¢°
Agel+ o o [ 1 [ 05 R
Age2+ o o [ 1 R 1 T om0
Age3+ o o [ 1 R 1 T ogee
Aged+ o o [ 1 R 1 T 0es T
Age5+ o o [ 1 R 1 FRE Y 'L
Age6+ o o [ 1 R 1 [T

@ Calculated from survival (Rose and Cowan, 1993) using the equation (natural mortality) = -LN (survival) -
(fishing mortality).

® Fiage from Murphy et al. (2000). Fraction vulnerable assumed.

¢ Weight calculated from length using the formula (2.211* 10%)* Length (mm)272* = Weight (g) from Murphy
et a. (2000).

4 Length from Van den Avyle and Fowler (1984).

¢ Length from Delaware Estuary blue crab from PSEG (1999b).

' Length assumed based on PSEG (1999D).

Table D1-4: Chain Pipefish Species Parameters
Natural Mortality Fishing Mortality : Fraction Vulnerable Weight®

Stage Name (perstage) |  (perstage® | toFishery! i (Ib)

Egg 23 0 0 ! 0.0000000157"

Lavee 33 [ o Y o o008
Agel+ T 075 [ o Y o o007
Age2+ T 075 [ o Y o T ooms
Age3+ T 075 [ o Y o o000
Aged+ T 075 [ o Y o T 00z
Age5+ T 075 [ o Y o T ooes

Corporation, 1977) using the equation (natural mortality) = -LN (survival) - (fishing mortality).

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

¢ Froese and Pauly, 2001. Broad-nosed pipefish.

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

¢ Weight calculated from length using the formula for Sargassum pipefish (9.407*10°%)* Length (mm)2%¢ =
Weight (g) from Froese and Pauly (2001).

' Length for northern pipefish from Scott and Scott (1988).

9 Length assumed based on northern pipefish from Scott and Scott (1988).

Table D1-5: Goby Species Parameters
Natural Mortality Fishing Mortality Fraction Vulnerable Weight

SEYENEE (per stage)® ! (per stage)® to Fishery? (Ib)
Egg 0.288 0 0 { 0.000022"
Lavee | o 409 [ o Y o 000002
Juvenile | AT S [ o R o 0000485
Agel+r o 255 [ o R o 0002050

b Assumed based on PG& E National Energy Group (2001).
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Table D1-6: Gulf Killifish Species Parameters

Natural Mortality Fishing Mortality : Fraction Vulnerable Weight®

Stage Name (perstage) | (perstage® i toFishery! i (Ib)

Egg 23 0 0 ! 0.000000864'

Lavee | o O [ o Y o 00000182
Agel+ o orrr [ o Y o ootz
Age2+ o orrr [ o Y o T o0sem
Age3+ o orrr [ o Y o T ooss1s
Aged+ o orrr [ o Y o oo
Age5+ ] o orrr [ o Y o 000
Age6+ o orrr [ o Y o o
Age7+ o orrr [ o Y o AU

Corporation, 1977) using the equation (natural mortality) = -LN (survival) - (fishing mortality).

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

¢ Caculated from surviva (Meredith and Lotrich, 1979) 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 formulafor striped killifish (2.600* 10°%)* Length (mm)?¢ = Weight
(g) from Carlander (1969).

' Length for striped killifish from Able and Fahay (1998).

9 Length for striped killifish from Carlander (1969).

Table D1-7: Hogchoker Species Parameters

Natural Mortality Fishing Mortality Fraction Vulnerable : Weight®

(per stage) (per stage)’ to Fishery® (Ib)
' ’ i 0.000000237"

Research Inc., 1995) using the equation (natural mortality) = -LN (survival) - (fishing mortality).

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

¢ Based on Narragansett Bay hogchoker from New England Power Company and Marine Research Inc.
(1995).

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

¢ Weight calculated from length using the formula (1.947* 104)* Length (mm)2%% = Weight (g) from Froese
and Pauly (2001).

' Length from Able and Fahay (1998).

9 Length assumed based on Able and Fahay (1998) and Froese and Pauly (2001).

" Length from Froese and Pauly (2001).
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Table D1-8: Leatherjacket Species Parameters
Natural Mortality Fishing Mortality : Fraction Vulnerable Weight®

Stage Name (perstage) | (perstage® | toFishery! i (Ib)
Egg 0.817 0 0 ! 0.0000000209"
Lavee | T 952 [ o Y o o000
Agel+ T 034 [ o Y o T oes T
Age2+ T 034 [ o Y o T 0as T
Age3+ T 034 [ o Y o R VA
Aged+ T 034 [ o Y o T oses

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

¢ Froese and Pauly, 2001. Unicorn leatherjacket.

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

¢ Weight calculated from length using the formula (9.497* 10%)* Length (mm)®= Weight (g) from Froese and
Pauly (2001).

" Length assumed based on Florida Fish and Wildlife Conservation Commission (2001).

9 Length from Florida Fish and Wildlife Conservation Commission (2001).

Table D1-9: Menhaden Species Parameters
Natural Mortality Fishing Mortality Fraction VuInerabIeE Weight*

Stage Name (perstage) |  (perstage® i toFishery® i (Ib)

Egg 208 0 0 ! 0,0000000602°

Lavee | T 856" [ o Y o i"0.00000068°
Agel+ o 1> [ o Y o T omas
Age2+ ] o 1> [ 2 [ 05 T 0ess
Age3+ o 1> [ 2 R 1 Y, A
Aged+ o 1> [ 2 R 1 R T
Age5+ o 1> [ 2 R 1 FE Y A
Age6+ o 1> [ 2 R 1 Y- A
Age7+ o 1> [ 2 R 1 R T
Ages+ o 1> [ 2 R 1 R YL

mortality) =-LN (survival) - (fishing mortality).

b F,, from Vaughan et al. (2000).

¢ Commercial species. Fraction vulnerable assumed.

4 Weight calculated from length using the formula (6.021* 10%)* Length (mm)%® = Weight (g) from Froese
and Pauly (2001).

¢ Length from Able and Fahay (1998).

' Length from Durbin et al. (1983).

9 Length assumed based on Durbin et al. (1983) and Scott and Scott (1988).

" Length from Scott and Scott (1988).
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Table D1-10: Pinfish Species Parameters

Natural Mortality Fishing Mortality Fraction Vulnerableé Weight'
(per stage) i (per stage)! i to Fishery® § (Ib)

Egg 2.3 0 0 : 0.0000000118

@ Calculated from assumed survival using the equation (natural mortality) = -LN (survival) - (fishing
mortality).

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

¢ Nelson, 1998.

4 Annual fishing mortality rate (F) from Froese and Pauly (2001). Assumed that half of mortality was natural
and haf was fishing.

¢ Commercial and recreational species. Fraction vulnerable assumed.

! Weight calculated from length (Muncy, 1984) using the formula (5.792* 10°%)* Length (mm)®% = Weight (g)
from Froese and Pauly (2001).

Table D1-11: Pink Shrimp Species Parameters

Natural Mortality Fishing Mortality Fraction Vulnerableé Weight?

SEYENEE (per stage) i (per stage)® i to Fishery® : (Ib)
Egg 3.22 0 0 ! 0.000000000209°
Prolarvae | o 1 R o o 000000274
Postlarvee | o 1 R o o 00000268
Juvenile | T 014 R 014 o T ooarE T
Agel+r T 014 R 014 o oo T

@ Calculated from survival for pink shrimp in Massachusetts (Stone and Webster Engineering Corporation,
1980a) using the equation (natural mortality) = -LN (survival) - (fishing mortality).

b Costello and Allen, 1970.

¢ Annual total mortality (2), fishing mortality (F), and fraction vulnerable from Bielsa et a. (1983).

4 Weight calculated from length using the formula (6.247*10°%)* Length (mm)>?° = Weight (g) from Bielsa et
al. (1983).

¢ Length from TBNEP (1992b).

f Length assumed based on TBNEP (1992D).
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Table D1-12: Scaled Sardine Species Parameters

Natural Mortality Fishing Mortality Fraction Vulnerableé Weight'
(per stage) i (per stage)® to Fishery® : (Ib)

Egg 212 0 0 ! 0.0000000903°

1980a) using the equation (natural mortality) = -LN (survival) - (fishing mortality).

® Daily mortality: Institute for Marine Research (2002). Duration of stage for scaled sardine in Massachusetts
(Stone and Webster Engineering Corporation, 1980a).

¢ Extrapolated.

4 Froese and Pauly, 2001.

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

! Weight calculated from length using the formula (8.166* 10°)* Length (mm)1%= Weight (g) from Pierce et
al. (2001).

9 Length from Houde et a. (1974).

" Length from Stone and Webster Engineering Corporation (1980a).

" Length from Springer and Woodburn (1960) and Stone and Webster Engineering Corporation (1980a).

Table D1-13: Searobin Species Parameters
Natural Mortality Fishing Mortality : Fraction Vulnerable : Weight®

SEYENEE (per stage) i (per stage)® i to Fishery® (Ib)
Egg 5 i 0.00000286'
Lavee  :  45° e T 00000220
Agel+ i o4 e T Y
Age2+ i oaxr N R Y T oorre T
Age3+ :
Aged+ i o4 e T T oser
Age5+ i o4 e T T oass
Age6+ i o4 e T T osor T
Age7+ i o4 e T T osea
Ages+ L 04r . e T oew
@ Calculated from assumed survival using the equation (natural mortality) = -LN (survival) - (fishing
tr’n(étrrgl"j‘(l:ﬁIy¢'31<ad from extrapolated survival using the equation (natural mortality) = -LN (survival) - (fishing
mortality).

¢ Froese and Pauly, 2001. Northern searobin.

4 Not caught in measurable guantities, thus no fishing mortality (Personal communication with Michael D.
Murphy, Florida Fish and Wildlife Conservation Commission, Florida Marine Research Institute, January 23,
2002).

¢ Weight calculated from length using the formula for longhorn sculpin (1.034* 10%)*Length (mm)3%© =
Weight (g) from Clayton et a. (1978).

" Length assumed based on Froese and Pauly (2001).

9 Length from Froese and Pauly (2001).
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Table D1-14: Sheepshead Species Parameters

Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight?
9 (per stage) i (per stage)® i to Fishery' : (Ib)
Egg 2.3 0 0 i 0.0000000490"

................................... e SRR

................................... e SRR

Age 16+ : 1.98¢ 0.45 : 1 : 2.65

@ Calculated from survival for shegpshead in Massachusetts (Stone and Webster Engineering Corporation,
1977) using the equation (natural mortality) = -LN (survival) - (fishing mortality).

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

¢ Nelson, 1998.

4 Froese and Pauly, 2001. Western Atlantic seabream.

¢ Fy, from personal communication with Michael D. Murphy, Florida Fish and Wildlife Conservation
Commission, Florida Marine Research Institute, January 23, 2002.

f Commercial and recreational species. Vulnerableto fishing at 12 inches or age 3 (Murphy et al., 2000).
9 Weight calculated from length using the formula (2.247*10°°)* Length (mm)?%” = Weight (g) from Florida
Fish and Wildlife Conservation Commission (2002b).

" Length from Pattillo et al. (1997).

" Length from Florida Fish and Wildlife Conservation Commission (2002b).

I Length extrapolated.
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Table D1-15: Silver Perch Species Parameters

Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight?
9 (per stage) i (per stage)® i to Fishery® : (Ib)
Egg 2.75° 0 0 i 0.0000000272°

................................... e SRR

@ Based on Delaware Estuary white perch from PSEG (1999c).

® Froese and Pauly, 2001.

¢ Annual fishing mortality rate (F) and fraction vulnerable from personal communication with Michael D.
Murphy, Florida Fish and Wildlife Conservation Commission, Florida Marine Research Institute, January 23,
2002.

4 Weight calculated from length using the formula (2.683*10°%)* Length (mm)2°"* = Weight (g) from Froese
and Pauly (2001).

¢ Length from Able and Fahay (1998).

f Length assumed based on Able and Fahay (1998) and Florida Fish and Wildlife Conservation Commission
(2001).

9 Length from Florida Fish and Wildlife Conservation Commission (2001).

Table D1-16: Spotted Seatrout Species Parameters

Natural Mortality Fishing Mortality Fraction Vulnerableé Weight?
(per stage) i (per stage)® i to Fishery' (Ib)

0.00000000737"

s

s

b Daily mortality rate; Institute for Marine Research, Kiel (2002). Stage duration for Massachusetts spotted
seatrout (Stone and Webster Engineering Corporation, 19804).

¢ Extrapolated.

4 Calculated from survival (Johnson and Seaman, 1986) using the equation (natural mortality) = -LN (survival) -
(fishing mortality); 80% of mortality natural (Johnson and Seaman, 1986).

¢ Fy, from Murphy et al. (2000) and personal communication with Michael D. Murphy, Florida Fish and Wildlife
Conservation Commission, Florida Marine Research Ingtitute, January 23, 2002.

" Recreational species. Vulnerable to fishing mortality at 12 inches or juvenile stage (Johnson and Seaman,
1986).

9 Weight calculated from length using the formula (4.642*10°%)* Length (mm)**= Weight (g) from Johnson and
Seaman (1986).

" Length for Massachusetts spotted seatrout from Stone and Webster Engineering Corporation (1980a).

" Length from Murphy and Taylor (1994).

I Length assumed based on Murphy and Taylor (1994).
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Table D1-17: Stone Crab Species Parameters

Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight?
g (per stage) i (per stage)® i to Fishery® § (Ib)

Zoeal 1.972 0 0 i 0.000000101°

................................... e AR

Age 3+ : 0.939° H 0.751 1 7.12'

Age 4+ ; 0.939° _ 0.751 : 1 : 10

@ Calculated from survival (Bert et al., 1978) using the equation (natural mortality) = -LN (survival) - (fishing
mortality).

 Annual fishing mortality rate (F) from Ehrhardt et al. (1990).

¢ Commercial and recreational species. Fraction vulnerable assumed.

4 Weight calculated from length using the formula (0.003)*Length (mm)3¢ = Weight (g) from Sullivan
(1979).

¢ Length from Van den Avyle and Fowler (1984).

f Length from Lindberg and Marshall (1984).

Table D1-18: Tidewater Silverside Species Parameters

Stage Name Natural Mortality Fishing Morta(}lity Fraction.VuInedrableé Weight®
(per stage) i (per stage) : to Fishery! : (Ib)

Egg 23 0 0 ! 0.00000000526'
Prolavae : :
Postlavae :
Agel+ : :
Age2+ 2.1° 0 0 0.0224
@ Calculated from survival (Bert et al., 1978) using the equation (natural mortality) = -LN (survival) - (fishing
tr’n(étrrgl"j‘(l:ﬁIy¢'31<ad from extrapolated 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 (5.69* 10%)* Length (mm)3%2 = Weight (g) from Froese and
Pauly (2001).

" Length for Massachusetts tidewater silverside from Stone and Webster Engineering Corporation (1980a).

9 Length from Hildebrand (1922).

" Length from Garwood (1968).

" Length for Atlantic silverside from Scott and Scott (1988).
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