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Appendix B1: Life History Parameter
Values Used to Evaluate I&E in the
Northern and Southern

California Regions

Thetablesin 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 Californiaregion. Because of differencesin 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 B1-1: American Shad Life History Parameters |I

Stage Name Nattjrrjglr I\Stllatl)ég:dity Fish(ipnegr] I\g:{;te?lity Fradtigrllzi\gjg)ejrable Weight (Ibs) |I
Boos o OME S N 0 0000000735
|Larvee : 301 ; 0 ; 0 . ooooo0072 i
Juven”e ................ e 0 .................. e o ||
Age1+ ............... . 300 .................. 0 .................. e o ||

Age 2+ : . : 1.17
' ' 2.32

Sources: Able and Fahay, 1998; PSE& G, 1999; and U.S. Fish and Wildlife Service, 1978.

App. B1-1



Section 316(b) Phase IT Final Rule - Regional Studies, Part B: California Appendix B1: Life History Parameter Values

Table B1-2: Anchovies Life History Parameters 1°° |I

Stage Name Natzg:rl Is\tlla(;ret?lity Fistzi;g I\;:ééa)lity Fracttigr::i\g:;rable Weight (Ibs) |I
Eggs 0.669 0 0 . oooooo1zs i
Larvae ................ 799 ................... 0 .................. 0 ........... o 00000151 ......... |I

Juven”e ................ 212 ................... 0 .................. 0 ............... o 0132 ............. |I

Agel+ ............... 0700 ................ 003 ................ o 50 ............... o 0408 ............. |I

Agez+ ............... 0700 ................ 003 ................ 100 ............... o 0529 ............. |I

Ageg+ ............... 0700 ................ 003 ................ 100 ............... o 0509 ............. |I

Age4+ ............... 0700 ................ 003 ................ 100 ............... o 0534 ............. |I

2 Includes northern anchovy, deepbody anchovy, slough anchovy and other anchovies not identified to species.

b Life history parameters applied to losses from Contra Costa, Diablo, Encina, Harbor, Haynes, Humboldt, Hunter’s Point,
Huntington, Mandalay, Morro Bay, Moss Landing, Ormond, Pittsburg, Redondo Beach, Scattergood, Segundo, and San
Onofre.

Sources: Ecological Analysts Inc., 1981b; Froese and Pauly, 2002; Pacific Fishery Management Council, 1998; Tenera
Environmental Services, 2000a; Virginia Tech, 1998; and Wang, 1986.

Table B1-3: Anchovies Life History Parameters 2°° I
Sagename NatEJpr:rl L\t/la(;]ret?lity Fist(wlior;? ;/I;)gré?lity FracttignFi\;ng?aMe? - I
Egus 0.669 0 0 i 0.00000138 I
T e G — O RS Se I
A e G — e o I
T e G — e R
T e G — e e
T e G — e S I
T e G — . S I
T e G — I e I
T e G — . e I
T e G — I S I
T R G — I e I
T e G — I et I
TR S R G — . S I
T e G — S o I
T e G — S S I
T e S S R I
T R S S e I
T e G — e oG I
T e G — S S I
i R e G — S S I
i S e G — e S I
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Table B1-3: Anchovies Life History Parameters 2°°

Natural Mortality Fishing Mortality Fraction Vulnerableé
(per stage) (per stage) to Fishery i

i

Larvae 23 mm 0.172 0 0 0000301 ]
T I

I

I

Stage Name Weight (Ibs)

2 Includes northern anchovy.
b Life history parameters applied to losses from Potrero.

Sources: Ecological Analysts Inc., 1980b, 1981b; Froese and Pauly, 2002; Pacific Fishery Management Council,
1998; Tenera Environmental Services, 2000a; and Wang, 1986.
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Table B1-4: Anchovies Life History Parameters 3°° .

Stage Name Nata;:lr gﬂ:;;?ity Fish(ipne? Zl;é;?”ty Fracttigr::i\;l:(larr]?ableé Weight (Ibs) I
Bggs ... . ©0e9 i o & .0 i  ooooows [}
Lavae6mm i 0104 i o oo i oooooos2 N
Lavee7mm i 0207 o oo & ooooo N
Lavae9mm i 0104 i O o0 & ooooo N
Lavaelomm G 0104 O oo & ooooss N
Larvae 11 mm o o0& ooocozs2 N
O ]

o O 0 00000550 ]

Laveel4mm i 0104 00 &0 ¢ 00000696
Laveelsmm i 0207 ¢ 0 i 0 ¢ 0ooooss3
Lavael7mm O ]
Lavael9mm i 0104 i 0 &0 i 0000171 ]
Lavee2omm ¢ 0104 ¢ 0 i 0 ¢ 000w
Lavee2tmm ¢ 0207 ¢ 0 i 0 ¢ 0ooozs0
Lavee23mm ¢ os3u ¢ 0 i 0 ¢ oooosor
Lavee26mm ¢ 0207 ¢ 0 i 0 ¢ ooooaz2
Lavee28mm ¢ 0104 0 0 & 0 ¢  o0ooos3s
Lavee2omm i 0104 ¢ 0 & 0 ¢  o0ooose7
Lavee3omm ¢ 0104 ¢ 0 ¢ 0 ¢ 0059
Lavee3tmm ¢ 0104 ¢ 0 & 0 ¢ oo
Laveed2mm i 062 ¢ 0 & 0 ¢ oooores
Lavae3gmm 000132 N
LaveeS7mm ¢ o819 ¢ 0 i 0 i oo N
Lavee62mm ¢ 0207 ¢ 0 i 0 ¢ ooosel
Larvae 64 mm o oo oo N
O ]

o O o 000675 ]

Lavee67mm ¢ 03w ¢ 0 &0 ¢ oo M
Lavee7omm ¢ o089 ¢ 0 i 0 ¢ . 0ooso3 N
Lavae75mm O ]
Lavae8Lmm i 0104 0 ]
Lavae82mm i 0104 i 0 i 0 i 00128 ]
Juvenile I
]

]

]

]

]

2 Includes northern anchovy.
b Life history parameters applied to losses from Hunter’s Point.

Sources: Ecological Analysts Inc., 1980b, 1981b, 1982a; Froese and Pauly, 2002; Pacific Fishery Management
Council, 1998; Tenera Environmental Services, 2000a; and Wang, 1986.
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Table B1-5: Blennies Life History Parameters® |I
Stage Name Natt&;:lr I\st/l:éé)edity Fiﬁz;)negr] I;/I:sgﬂity Frad:gr'li\;lgljrableé Weight (Ibs) |I
Eggs 0.105 0 0 . ooooo017s |
Larvae ............... 3980 .................................... 0000000193 ......... |I
Juven”e .............. 09160 .................................... 00000501 ........... |I
Agel+ ............... 1340 .................................... 0000314 ............ |I
Agez+ ............... 1340 .................................... 0000745 ............ |I
Ageg+ ............... 1340 .................................... 000101 ............. |I
Age4+ ............... 1340 .................................... 000113 ............. |I
Ages+ ............... 1340 .................................... 000119 ............. |I
Ages+ ............... 1340 .................................... 000122 ............. |I
Age7+ ............... 1340 .................................... 000123 ............. |I
Ages+ ............... 1340 .................................... 000123 ............. |I
Ageg+ ............... 1340 ............................. 000124 .............
|

2 Includes bay blenny, combtooth blenny, mussel blenny, orangethroat pikeblenny, rockpool blenny, tube blenny,
and other blennies not identified to species.

Sources: Froese and Binohlan, 2000; Froese and Pauly, 2003; and Tenera Environmental Services, 2000b.

Table B1-6: Cabezon Life History Parameters |I

Saoname | MAA Moty | Feirg ey Frocimunewe g g |
Eggs 2.30 0 0 . ooooooaz0
R R R P
P R R P S
P R R T
B e o f
B S S S f
P B B T S f
R T T S o f
T T B T S e — f
P T T S D f
B T S 2 f
T T B T S e f
T T B ST S e f
e T S S f
T T S i — f
T T s D

Sources: Cailliet, 2000; Leet et al., 2001; O’ Connell, 1953; Tenera Environmental Services, 1988; and personal
communication with Y. DeReynier (NMFS, November 19, 2002).
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Table B1-7: California Halibut Life History Parameters |I

tage Name : Natl(;gzlr ';';E;;?Iity Fistzi)ne? I;/I:é;?lity Fracttigr'li\gqjgsrableé Weight (Ibs) |I
Eggs 0.223 0 0 . ooooooos4s |
Larvaezse .................................. o .................. e e |I
Juvenneo555 ................................ o .................. S |I
Agel+0160 ................................ o .................. e |I
Agez+01eo ................................ o .................. e o |I
Ages+01eo .................. o .................. 0194 ............... |I
Age4+0160 .................. o .................. 0387 ............... |I
Ages+0160 .................. o .................. 0621 ............... |I
Agee+0160016 ................. - 0889 ............... |I
Age7+0160016 ................. - 0122 ............... |I
Ages+0160016 ................. - 0153 ............... |I
Ageg+0160016 ................. - 0189 ............... |I
Agelo+0160016 ................. - 0213 ............... |I
Agell+0160016 ................. - 0238 ............... |I
Agelz+0160016 ................. - 0266 ............... |I
Agels+0160016 ................. - 0286 ............... |I
Agel4+0160016 ................. - 0307 ............... |I
Agels+0160016 ................. - 0330 ............... |I
Age16+0150016 ................. - 0353 ............... |I
Agel7+0160016 ................. - 0377 ............... |I
Agels+0160016 ................. - 0402 ............... |I
Agelg+0160016 ................. - 0429 ............... |I
Agezo+0160016 ................. - 0457 ............... |I
A9621+0160016 ................. - 0485 ............... |I
Agezz+0160016 ................. - 0515 ............... |I
Agezs+0160016 ................. - 0547 ............... |I
Agez4+0160016 ................. - 0579 ............... |I
Agezs+0160016 ................. - 0613 ............... |I
Ageze+0160016 ................. - 0648 ............... |I
Agez7+0160016 ................. - 0684 ............... |I
Agezs+0160016 ................. - 0722 ............... |I
Agezg+0160016 ................................. S |I

Sources: Cailliet, 2000; Froese and Pauly, 2002; Kucas and Hassler, 1986; Leet et al., 2001; Tenera
Environmental Services, 2000a; and personal communication with Y. DeReynier (NMFS, November 19, 2002).
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Table B1-8: California Scorpionfish Life History Parameters® |I
Stage Name : Natt(;gzlr I\st/lgégtlity Fistzi)ne? I;/I:é;?lity Fracttigr'li\gqjgsrableé Weight (Ibs) |I
Eggs 2.30 0 0 . oooooo200
Larvae ................ : oo .................. O 0000000219 ......... |I
Juven”e ................ ; oo .................. e 00000712 ........... |I
Agel+0130 .................. O 00281 .............. |I
Agez+01300130500445 .............. |I
Ages+0130013 ................................. : 00662 .............. |I
Age4+0130013 ................................. ; 00940 .............. |I
Ages+0130013 ................................. : 0142 ............... |I
Agee+0130013 ................................. : 0180 ............... |I
Age7+0130013 ................................. : 0219 ............... |I
Ages+0130013 ................................. ; 0258 ............... |I
Ageg+0130013 ................................. : 0295 ............... |I
Agelo+0130013 ................................. : 0331 ............... |I
Agell+0130013 ................................. : 0365 ............... |I
Agelz+0130013 ................................. : 0396 ............... |I
Age13+0130013 ................................. : 0425 ............... |I
Agel4+0130013 ................................. : 0451 ............... |I
Age15+0130013 ................................. : 0475 ............... |I
Agele+0130013 ................................. : 0497 ............... |I
Agel7+0130013 ................................. : 0517 ............... |I
Agels+0130013 ................................. : 0535 ............... |I
Agelg+0130013 ................................. : 0551 ............... |I
Agezo+0130013 ................................. ; 0565 ............... |I
Agezl+0130013 ............ o ; 0618 ...............

2 Includes California scorpionfish and spotted scorpionfish.

Sources. Cailliet, 2000; Froese and Binohlan, 2000; and Leet et al., 2001.
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Table B1-9: Chinook Salmon Life History Parameters |I
Stage Name Natt&;:lr I\st/l:éé)edity Fistzipnegr] I\g:gte?lity FractignF}/stL:ler;()e/rable Weight (Ibs) I
Eggs 2.30 0 0 . oocoa7 |
Larvae504 .................. 0 ................... 0 0000349 ........ |I
Juven||e09]_6 .................. 0 ................... 0 ............. 0 199 ........... |I
Agel+0160 .................. 0 ................... 0 ............. 0 397 ........... |I
Agez+0160 .................. 0 ................... 0 450 ............ |I
Ages+0160 .................. 0 ................... 0 .............. 1 22 ............ |I
Age4+0160 .................. 0 ereemrerersreesbusreeseseansesaens 0 .............. 2 33 ............ |I
Ages+0160 .................. 0 ................. o 0 333 ............
]

Sources: Allen and Hassler, 1986; Beauchamp et al., 1983; Froese and Pauly, 2001; and Wang, 1986.

Table B1-10: Commercial Sea Basses/Recreational Sea Basses Life History Parameters®

SegeName  Naurd Mortdity  FisingMartaly  Fracion Vuneable gy g
Eggs 0.288 0 0 {  0.00000101
Lave 0 S o |  o0oo0026
Jwenile . o010 i o i o |  o000138
Agel+ . o010 i S o | o033
Age2+ . o010 i R o | o065
Age3+ . o010 i S o  o1s
Aged+ i o010 i S o o032
Age5+ . o010 i 02 .  o0s0 i oS
Age6+ . o010 i 02 i 0 i o83
Age7+ . o7 i o0 i w0 i 113
Ages+ . o7 i o0 i 0 i 150
Age9+ . o7 i o0 i 0 i 188
Agel0+ . o027 i 02 i 0 i 219
Agell+ . o7 i 02 i 0 i 230
Agel2+ . o7 i o0 | w0 i 2m
Age13+ . o7 i o0 i w0 i 267
Ageld+ . o7 i 02 i 0 i 203
Agels+ . o7 i 02 i 0 i 319
Agel6+ . o7 i 02 i w0 i 3m
Agel7+ . o7 i 02 i 0 i 360
Agels+ . o7 i 02 i w0 i 34
Agelo+ . o7 i 02 | 0 i a1
Age20+ . o7 i 02 i w0 i 4w
Age21+ . o7 i 02 i 0 i a6
Age22+ . o027 i 026 | 10 a8
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Table B1-10: Commercial Sea Basses/Recreational Sea Basses Life History Parameters®

Natural Mortality Fishing Mortality Fraction Vulnerableg .
(per stage) (per stage) to Fishery i Ui ()

Stage Name

& Commercia sea bass species includes giant sea bass; recreational sea bass species includes barred sand bass,
paralabrax species, broomtail grouper, kelp bass, spotted bass, and spotted sand bass.

Sources: Cailliet, 2000; California Department of Fish and Game, 2000a; Froese and Binohlan, 2000; Froese and
Pauly, 2002; and Leet et al., 2001.

Table B1-11: Commercial Shrimp Life History Parameters® .
Stage Name : Nané{)zlr l\sllt:gr]:)ﬂity Fish(i;grl\élt:‘;te?lity FradignF\i/S'EJ]Lr;srable Weight (Ibs) I
Eggs 0.693 0 0 0.000000249
Larvaesoo .................. S 00000000736 ..........
Juven||e216014 ................................ S B
Age1+216014 ................................ - 00000452 .............
' ' ' 0.00236

2 Includes Alaskan bay shrimp, bay shrimp, black tailed bay shrimp, blackspotted shrimp, Franscican bay shrimp, ghost
shrimp, smooth bay shrimp, spot shrimp, and spotted bay shrimp.

Sources: Bielsa et al., 1983; Leet et al., 2001; Segfried, 1989; Tenera Environmental Services, 2001; and Virginia Tech,
1998.
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Table B1-12: Delta Smelt Life History Parameters |I

Stage Name Natt&;:lr I\st/l:éé)edity Fiﬁz;)negr] I;/I:sgﬂity Frad:cc))r'li\;lglsrableé Weight (Ibs) |I

Eggs 2.90 0 0 . oooooo11s

Larvae489 .................................. o .................. 0000000120 ......... |I

Juven||e0916 ................................ o .................................... 000000462 .......... |I
Agel+ ................ : 28 ............ o o .................. 0000413 ............

Sources: Brown and Kimmerer, 2002; Buckley, 1989a; Froese and Pauly, 2001, 2003; Moyle et al., 1992; and
Wang, 1986.

Table B1-13: Drums/Croakers Life History Parameters® |I
Stage Name ! Nanar)zlr ,\sﬂt:;e?lity Fish(i;é]r I\élt:‘;tez;\lity FradignFYgEJ]Lr;srable Weight (Ibs) |I
Eggs 0.500 0 0 . ooooocor22 |
Larvae461 .................................. o .................. 0000000464 ......... |I
Juven||e338 .................................. 0 .................. 00000212 ........... |I
Agel+0420 ................................ o .................. 00120 .............. |I
Agez+o420 ................................ o .................. 00156 .............. |I
Ageg+02100210500195 .............. |I
Age4+0210021 ................. S |I
Ages+0210021 ................. - 00287 .............. |I
Agee+0210021 ................. - 00340 .............. |I
Age7+0210021 ................. - 00393 .............. |I
Ageg+0210021 ................. - 00453 .............. |I
Ageg+0210021 ................. - 00519 .............. |I
Agelo+0210021 ................. - 00534 .............. |I
Agell+0210021 ................................. S |I
Agelz+0210 .......... e R PR S

2 Includes black croaker, California corbina, queenfish, spotfin croaker, white croaker, white seabass, yellowfin
croaker, and other drums or croakers not identified to species.

Sources: Cailliet, 2000; Isaacson, 1964; and Tenera Environmental Services, 1988, 2000b, 2001.
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Table B1-14: Dungeness Crab Life History Parameters |I

Stage Name | Nattar)zlr l\slltgég)ality Fish(i;grl\élt:‘;te?lity FradignFYgEJ]Lr;srable Weight (Ibs) |I
Eggs 0.223 0 0 . oooooo1s3 |
Zoea/Larvaea ................ 1 20 .................. o .................. 00000134 ........... |I
Megdopae ................ 1 20 .................. o .................. 00590 .............. |I
Agel+0500 .................. o .................. 0110 ............... |I
Agez+o5ooo50050137 ............... |I
Ageg+0500050 ................. 1 0248 ............... |I
Age4+ ................ 1 71050 ................. 1 0404 ............... |I
Ages+ ................ 1 71050 ................. 1 0441 ............... |I
Ages+ ................ 1 71050 ................. 1 0479 ............... |I
Age7+ ................ 1 71050 ................. 1 0520 ............... |I
Ages+ ................ 1 71050 ................. 1 0563 ............... |I
Ageg+ ................ 1 71050 ................. 1 0608 ............... |I

2 Life stages reported as larvae and zoea were assigned the same life history parameters.

Sources: Carroll, 1982; Leet et al., 2001; Pauley et al., 1989; Tenera Environmental Services, 2000a; University of
Washington, 2000; Virginia Tech, 1998; and Wild and Tasto, 1983.

Table B1-15: Flounders Life History Parameters® I
Stage Name Nattar)zlr l\slltgég)ality Fish(i;é]r I\élt:‘;tez;\lity FradignFYgEJ]Lr;srable Weight (Ibs) I
Eggs 0.223 0 0 {  0.000000303 I
Larvae ................ . 28 .................. o .................. 0000121 ............ I
Juven”e ................ ; 14 .................. 0 .................. 0000332 ............ I
Agel+0363 ................ . 24 ................ . 5000672 .............
Agez+0649 ................ . 43 ................. - 00226 .............. I
Ageg+o752 ................ A : 00553 .............. I

# Includes bigmouth sole, CO turbot, California halibut, curlfin sole, diamond turbot, dover sole, english sole, fantail
sole, hornyhead turbot, longfin sanddab, pacific sanddab, petrale sole, rock sole, sand sole, slender sole, speckled
sanddab, spotted turbot, starry flounder, and other flounders not identified to species.

Sources: Cailliet, 2000; ENSR and Marine Research Inc., 2000; Leet et al., 2001; Tenera Environmental Services,
20004, 2001; and personal communication with Y. DeReynier (NMFS, November 19, 2002).
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Table B1-16: Forage Shrimp Life History Parameters® .
Stage Name Nattar)zlr I\S/It:é:);\lity Fish(i;é]r I\élt:‘;tez;\lity FradignF\i/S'EJ]Lr;srable Weight (Ibs) I
Eggs 0.693 0 0 0.000000249
Larvaegoo .................................. o .................. 00000000736 ..........
Juvennezgo ................................. 0 .................. 000000365 ............
Agel+230 .................................. o .................. 00000131 .............
' : 0.00236

2 Includes anemone shrimp, blue mud shrimp, broken back shrimp, brown shrimp, California green shrimp, dock shrimp,
mysids, opossum shrimp, oriental shrimp, pistol shrimp, sidestriped shrimp, skeleton shrimp, stout bodied shrimp, striped
shrimp, tidepool shrimp, twistclaw pistol shrimp, and other shrimp not identified to species.

Sources: Segfried, 1989; Tenera Environmental Services, 2001; and Virginia Tech, 1998.

Table B1-17: Gobies Life History Parameters® |I

Stage Name Nattar)zlr I\S/It:é:);\lity Fish(i;é]r I\élt:‘;tez;\lity FradignF\i/S'EJ]Lr;srable Weight (Ibs) |I
Eggs 0 0 0 oocoorts  |f
Larvae577 .................................. o .................. 000000190 .......... |I
Juven||e0871 ................................ 0 .................. 00000169 ........... |I
Agel+ ................ 1 10 .................................. o .................. 0000194 ............ |I

Agez+ ................ 1 10 .................................. o .................. 0000414 ............ |I

Ages+ ................ 1 10 .................................. o .................. 0000763 ............ |I

Age4+ ......................................... 1 10 .................................. o .................. 000310 ............. |I

Ages+ ......................................... 1 10 ........................... o .................. 000810 .............

2 Includes arrow goby, bay goby, blackeye goby, blind goby, chameleon goby, cheekspot goby, longjaw mudsucker
shadow goby, yellowfin goby, and other gobies not identified to species.

Sources: Froese and Pauly, 2000, 2002; NMFS, 2003a; Tenera Environmental Services, 2000a; and Wang, 1986.
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Table B1-18: Herrings Life History Parameters 1°° |I
Stage Name Nattar)zlr l\slltgég)ality Fish(i;((;:]r I\éltggte?lity FradignFYgEJ]Lr;srable Weight (Ibs) |I
Eggs 2.30 0 0 . oooooones |
Larvae461 .................. o .................. 0000000180 ......... |I
Juven||e0693 .................. o .................. 0000161 ............ |I
Agel+0473 .................. 0 .................. 000408 ............. |I
Agez+o474 .................. 0 .................. 00123 .............. |I
Ages+o474 .................. 0 .................. 00167 .............. |I
Age4+0474 .................. 0 .................. 00211 .............. |I
Ages+o474 .................. 0 .................. 00253 .............. |I
Ages+o474 .................. 0 .................. 00233 .............. |I
Age7+0474 .................. 0 .................. 00330 .............. |I
Ages+o474 .................. 0 .................. 00345 .............. |I
Ageg+o474 .................. o .................. 00353 .............. |I
Agelo+o474 ................................ o .................................... 00364 .............. |I
Agell+o474 ................................ o ............................. 00375 ..............

2 Includes middle thread herring, pacific herring, pacific sardine, round herring, threadfin shad, and other herrings
not identified to species.

b | ife history parameters applied to losses from Contra Costa, Diablo, Encina, Humboldt Bay, Hunter’s Point,
Huntington, Morro Bay, Moss Landing, Ormond, Pittsburg, Redondo Beach, Scattergood, Segundo, and San Onofre.

Sources: Ecological Analysts Inc., 1981b, 1982a; Froese and Pauly, 2002; Lassuy, 1989; NMFS, 2003a; and
Tenera Environmental Services, 2001.

App. B1-13



Section 316(b) Phase IT Final Rule - Regional Studies, Part B: California Appendix B1: Life History Parameter Values

Table B1-19: Herrings Life History Parameters 2°°
Natural Mortality Fishing Mortality Fraction Vulnerable

Stage Name (per stage) (er stage) to Fishery Weight (Ibs)
Eggs 2.30 i 0 0 0.00000164
S S .....0.00000675 |
— 0 oo...,000000048 |
0 ; 0.0000129
S S ...00000352 |
— 0, 00000438 |
0 ; 0.0000527
_______________ O O 00000634
_______________ 0 Qo 00000755
0 0 ; 0.0000891

o

0.000140

0.000161

o
o

N 0 ...0000235 |
— 00000260 |
0 ; 0.000296
N 0 .01 ]
N 0 .07
0 ; 0.211
_______________ T T R -
_______________ O 0288
0 ! 0 ! 0.330
0

2 Includes pacific herring and other herrings not identified to species.
b Life history parameters applied to losses from Potrero.

Sources: Ecological AnalystsInc., 1981b; Froese and Pauly, 2002; Lassuy, 1989; NMFS, 2003a; Tenera
Environmental Services, 2001; and Wang, 1986.
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Table B1-20: Herrings Life History Parameters 3°°
SageName | Neurdl Mortdity - Fiing Martaity  Fracton vuneable y i 1ng

Eggs 2.30 : 0 : 0  0.00000164

Lavae6mm | o107 | o i 0 | 000000182
Lavae7mm | o107 . o i 0 | 000000209
Lavae8mm | o107 . o i 0 | 000000461
Lavaeomm | o107 . o i 0 | 000000675
Lavael0omm | o107 . o i 0 | 000000948
Lavaellmm | o107 | o i o . 00000129
Lavael2mm | o107 | o i o . ooooo17t
Lavaeldmm | 0214 . o i o . ooooo22t
Lavaelsmm | o107 . o i o . ooooo32
Lavael6mm | 0107 | o i 0 | 0000433
Lavael7mm | o107 . o i o . ooooosa7
Lavael8mm | o107 | o i o . oooo0s34
Lavaelomm | o107 | o i o . 0000075
Lavae20mm | o107 | o i o . ooooosol
Lavae2lmm | o107 . o i o . ooo0104
Lavae2zmm | o107 . o i o . oooo121
Lavae23mm | o107 | o i o . ooo0010
Lavae2arm | o107 | o i o . oooolel
Lavae2smm | 23 o i o . oooo183
Lavaed7mom | o107 . o i o . ooolar
Lavaedsom | o107 | o i o . ooost
awenile i o0e,l’ o i o . oocoll
Agel+ i o413 . o i o . oo
Age2+ i o44 . o i o . o018
Age3+ . o44 . o i o . owr
Aged+ i o4a o i o . oa1
Age5+ . o44 o i o . o028
Age6+ i o44 o i o . o028
Age7+ i o44 o i o . o030
Ages+ . o44 . o i o . oms
Age9+ . o44 . o i o . o33
Agel0+ i o474 . o i o . o34
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' o . o i o035 |

2 Includes pacific herring.
b Life history parameters applied to losses from Hunter’s Point.

Sources: Ecological Analysts Inc., 1981b, 1982a; Froese and Pauly, 2002; Lassuy, 1989; NMFS, 2003a; Tenera
Environmental Services, 2001; and Wang, 1986.
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Table B1-21: Longfin Smelt Life History Parameters
Stage Name Natural Mortality Fishing Mortality Fraction yulnerableé Weight
. (per stage) i (per stage) i to Fishery i (lbs)
Eggs 2.90 0 0 {  0.00000115
Lavee 638 i o i 0 00000018
aweile . o6 i o i o  o0000213
Agel+ . om0 i o i 10 | 00035
Age2+ . om0 i S 0 o057
' 0.0434

Sources: Buckley, 1989a; Froese and Pauly, 2001; U.S. Fish and Wildlife Service, 1996b; and Wang, 1986.

Table B1-22: Northern Anchovy Life History Parameters
Stage Name Natlz:)aerj I\élt;)églity Fish(iggl\éltggglity FractignF?/;gsrableé Weight (Ibs)

Eggs 0.669 0 0 0.00000138

Lavaesmm R o i o 000000334
Lavae6mm 0 016 i o i o 000000572
Lavae7mm 0 016 | o i o 000000901
Lavaesmm 0 016 | o i o i 00000134 |
Lavaeomm 0 016 i o i o i 00000189 |
Lavae10mm 016 | o i o i 00000258 |
Lavaellmm 016 i o i o i 00000342 |
Lave2mm 0 016 | o i o i 00000442 |
Lavae1dmm 0 016 i o i o i 00000559 |
Lavaelamm 0 016 i o i o i 0000069 |
Lavaelsmm 0 016 i o i o i 00000853 |
Lavael6mm 016 i o i o i 0000103
Lavae1l7mm 0 016 | o i o i 0000123
Lavae18mm 016 | o i o i 0000146
Lavaelomm 016 | o i o i 0000171
Lavae20mm 016 | o i o i 0000199
Lavae2imm 016 | o i o i 0000230
Lavae2zmm 0 016 i o i o i 0000264
Lavae2zmm 016 i o i o 0000301
Lavae2amm 0 016 i o i o i 0000341
Lavae2smm 0 016 i o i o 0000385
Lavae26mm 0 016 i o i o i 0000432
Lavae27mm 0 016 i o i o i 0000483
Lavae28mm 0 016 | o i o i 0000538
Lavae2omm 0 016 | o i o 0000597
Lavaesomm 016 i o i o i 0000659
Lavaesimm 0 016 | o i 0o 0000726
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Table B1-22: Northern Anchovy Life History Parameters
SegeName | NaUrd Mortaty - Fisting Mortality  Fracton vuneable g e

Larvae 32 mm 0.196 0 0 . 0000798

Lavae3szmm 0 016 | o i o | 0000873
Lavaesamm 0 016 | o i 0 | 0000954
Lavaessmm 0 016 i o i o 000104 |
Lavaessmm 0 016 i o i o i 000113 |
Lavaeszmm 0 016 | o i o 000122 |
oweile 212 o i o 00132 |
A1+ 0700 i 003 | 05 i 00408 |
Age2+ i 0700 i 003 0 00529 |
Age3+ 0700 i 003 0 00609 |
Agear i 0700 i 003 0 00684 |
Ages+ 0700 i 003 0 00763 |

Sources: Ecological Analysts Inc., 1980b; Froese and Pauly, 2002; Virginia Tech, 1998; Tenera Environmental
Services, 2000a; and Wang, 1986.

Table B1-23: Other Commercial Crabs Life History Parameters 1°°
Stage Name . Natural Mortality Fishing Mortality Fraction yulnerableé Weight
(per stage) : (per stage) : to Fishery : (Ibs)
Eggs 0 0 5 0 { 0000000153
Zoeal i 158 o 0 | 000000195
Zoea2 . o988 . o 0 | 000000726
Zoea3 . o988 . o o . oooo0177
Zoead . o988 . o o . o0oo00347
Zoea5 i 126 i o 0 . 00000598
Megdope | 231 . o o . ooo0134
Agel+ i 243 o o . o2
Age2+ i 243 o o . oes
Age3+ i 243 o o . 12
Aged+ i 1 i  oel . o0s i 197 |
Age5+ i 182 . oel 0 o255

2 Includes Anthony’ s rock crab, black clawed crab, brown rock crab, common rock crab, cryptic kelp crab, dwarf
crab, elbow crab, graceful kelp crab, hairy crab, hairy rock crab, kelp crab, lined shore crab, lumpy crab, majid crab,
masking crab, mole crab, moss crab, northern kelp crab, porcelain crab, purple shore crab, red crab, red rock crab,
sharp nosed crab, shore crab family, slender crab, southern kelp crab, spider crab, striped shore crab, thickclaw
porcelain crab, yellow crab, yellow shore crab, and other commercial crabs not identified to species.

b Life history parameters applied to losses from Diablo, Encina, Morro Bay, and Moss Landing.

Sources: Carroll, 1982; Leets et al., 2001; Tenera Environmental Services, 2000a; and University of Washington,
2000.
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Table B1-24: Other Commercial Crabs Life History Parameters 2°°
Stage Name { Natural M ortality Fishing Mortality Fraction yulnerableé Weight
(per stage) : (per stage) : to Fishery : (Ibs)
Eggs 0 5 0 5 0 { 0000000153

Lave i 79 o o . ooooo12
Megdope | 231 o o . ooo0134
Agel+ i 243 o o . o2
Age2+ i 243 o o . oess
Age3+ i 243 o o . 12
Aged+ i 1 i  oel . o0s i 197 |
Age5+ i 182 . oel w0 o255

3.00

2 Includes brown rock crab, European green crab, hairy rock crab, hermit crab, lined shore crab, mud crab,

pacific sand crab, pea crab, pebble crab, porcelain crab, red crab, red rock crab, shore crab, slender crab, slender rock
crab, spider crab, stone crab, yellow crab, yellow rock crab, yellow shore crab, and other commercia crabs not
identified to species.

b Life history parameters applied to losses from Humboldt Bay, Hunter’s Point, Morro Bay, Moss Landing, and
Potrero.

Sources: Carroll, 1982; Leets et al., 2001; Tenera Environmental Services, 2000a, 2001; and University of
Washington, 2000.

Table B1-25: Pacific Herring Life History Parameters

SageName | Neurd Mortdity - Fisting Vortalty  FractionVulnerable y i 1ng
Eggs 2.30 5 0 0 . 0.00000164
Lavee6mm | 144 i o . 0o i ococoots2
Lavee7mm 0703 i 1 o . 0 000000209
Lavee8mm | 0609 i 1 o . 0 i ococoosel
Laveeomm | 057 i 1 o . 0 i 000000675
Laveelomm | 0481 | 1 o . 0  { ococoods
Laveellmm | 0435 | 1 o . 0o 00000129
Laveelzmm | 0397 | 1 o . o i oooo0171
Jwvenile i 0693 i 1 o . o i  oomel
Agel+ i 0473 i 1 o . o i o3
Age2+ i o474 i 1 o . o i o3
Age3+ o474 i 1 o . o i o3
Agedr i o474 i 1 o . o i om0
AgeS5+ o474 i 1 o . o i o4
Age6+ o474 i 1 o . o i  oa0
Age7+ i o474 i 1 o . o i  oa
AgeB+ i 0474 i 1 o o i o4

Sources: Ecological Analysts Inc., 1981b; Froese and Pauly, 2002, 2003; Lassuy, 1989; NMFS, 2003a; Tenera
Environmental Services, 2001; and Washington Dept. of Fish and Wildlife, 1997.
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Table B1-26: Rockfish Life History Parameters®
SegeName  NerdMartalty  Fisting Wortalty - Fracionvulnerable. gy g

Larvae 1.00 0 : 0 0.000181
awenle L w0 i o o |  ooote0 |
Agel+ . ozs i o o i ooms |
Age2+ . ozs i o o | om0 |
Age3+ . o2l o o | o038 |
Aged+ i o011 013 | 025 | o4
Age5+ . o011 013 | 050 | o068
Age6+ i o011 013 | o7s i osm®
Age7+ i o011 013 | 0 i 105
Ages+ . o011 013 | 0 i 121
Ageo+ . o011 013 | 10 i 134
Agelo+ i o011 | 013 | 0 i 146
Agell+ i o011 | 013 | 0 i 155
Agel2+ i o011 013 | 0 i 163
Agelz+ . o011 | 013 | 0 i 170
Ageld+ i o011 013 | 0 i 1755
Agels+ . o011 | 013 | 0 i 180
Agele+ . o011 013 | 0 i 183
Agel7+ i o011 013 | 0 i 186
Agelsr . o011 | 013 | 0 i 188
Agelor i o011 013 | 0 i 190
Age20+ i o011 | 013 | 0 i 192
Age21+ i o011 013 | 0 i 193
Age22+ i o011 | 013 | 0 i 194
Age23+ . o011 | 013 | 0 i 195
Age 24+ . : . 1.95

2 Includes aurora rockfish, black and yellow rockfish, black rockfish, blue rockfish, bocaccio, brown rockfish, calico
rockfish, chilipepper, copper rockfish, flag rockfish, gopher rockfish, grass rockfish, kelp rockfish, olive rockfish,
shortbelly rockfish, treefish, vermilion rockfish, yellowtail rockfish, and other rockfish not identified to species.

Sources: Cailliet, 2000; Leet et al., 2001; Froese and Binohlan, 2000; Russell and Hanson, 1990; and Tenera
Environmental Services, 2001.
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Table B1-27: Sacramento Splittail Life History Parameters
Stage Name . Natural Mortality Fishing Mortality Fraction yUInerabIe Weight
(per stage) : (per stage) : to Fishery : (Ibs)
Eggs 2.30 0 0 {  0.00000352
Lavee ms o o . 00000140
awenie i 0916 . o o . ocow08
Agel+ i 030 o 0 | 00883 |
Age2+ i 030 . o 0 . o022 |
Age3+ i 030 . o 0 . o040 |
Aged+ i 030 . o 0 . om4 |

Sources: California Department of Water Resources and U.S. Bureau of Reclamation, 1994; Daniels and Moyle,
1983; and Froese and Pauly, 2001.

Table B1-28: Salmon Life History Parameters

Natural Mortality Fishing Mortality Fraction Vulnerable Weight

Stage Name (per stage) (per stage) to Fishery L1

Sources: Allen and Hassler, 1986; Beauchamp et al., 1983; California Dept. of Fish and Game, 2003; Froese and
Pauly, 2001; and Wang, 1986.
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Table B1-29: Sculpins Life History Parameters®
Stage Name NatL(JIr)aerl I\Slligég';\lity Fish(i:g I\;Itgsr;tea)ﬂity Fract{gnF?/;girable Weight (Ibs)
Eggs 2.30 0 0 . 0.00000338
Lave . 319 i o i o | 000000371
awenile . oe. i o i o . o010
Agel+ . o040 i 050 . 05 i 00400
Age2+ . o040 . o050 | 10 . o014

2 Includes bonehead sculpin, brown Irish lord, buffalo sculpin, coralline sculpin, fluffy sculpin, manacled sculpin,
pacific staghorn sculpin, prickly sculpin, rosy sculpin, roughcheek sculpin, roughneck sculpin, smoothhead sculpin,
snubnose sculpin, spotted scorpionfish, staghorn sculpin, tidepool sculpin, woolly sculpin, and other sculpins not
identified to species.

Sources: Cailliet, 2000; Froese and Pauly, 2002; Leet et al., 2001; and personal communication with Y. DeReynier
(NMFS, November 19, 2002).

Table B1-30: Silversides Life History Parameters®

Stage Name Nanar)aerj I\élt;)églity Fish(i;gl\éltggglity FractignF\i/SlrJ]ler;()a/rable Weight (Ibs)
Eggs 0.669 0 5 0 L 0.00000924
Lavee 799 i o i 0 00000528
awenile i 00 . o i o i 0000472
Agel+ 00 | o i o i o007
Age2+ 00 | o i o i o016
Age3+ 00 | o i o i o6
Aged+ 00 | o i o i o2
Age5+ 00 . o i o i o034
Age6+ 00 | o i o i o4
Age7+ 00 | o i o i o062
Ages+ 00 | o i o i  osi8
Ageo+ 00 | o i o i 104
Agel0+ 040 | o i o i 13
Agell+ i 0420 o i o i 15

2 Includes Caiforniagrunion, jacksmelt, topsmelt, and other silversides not identified to species.

Sources: Cailliet, 2000; Froese and Pauly, 2002; Leet et al., 2001; NMFS, 2003a; and Wang, 1986.
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Table B1-31: Smelts Life History Parameters®

SegeName | Neurdl Mortdity - FishingMortalty  Fracton vuneable i 1ng
Eggs 2.90 0 0 000000154
Lavee . 799 i o i o |  o00o039 |
Jweile . om0 ¢ o015 i 05 i 000520
Agel+ . om0 | o015 i 10 i o034 |
Age2+ . om0 | o015 i 0 ¢ our |
Age3+ . om0 | o015 10 ¢ 033 |
Aged+ . om0 i o015 i 0 i oms |

: 1.25

2 Includes night smelt, popeye smelt, surf smelt, and other smelts not identified to species.

Sources: Buckley, 1989a; Cailliet, 2000; Dryfoos, 1965; Froese and Pauly, 2002; and Leet et al., 2001.

Table B1-32: Steelhead Life History Parameters
Stage Name Natural Mortality Fishing Mortality Fraction yulnerableé Weight

(per stage) : (per stage) : to Fishery : (Ibs)
Eggs 2.30 0 0 0.000317
Lave . s04 o o . 0000349
awenile i o:6 o o . o1m
Agel+ i om0 . o o . o037
Age2+ i om0 o . o5 i 450 |
Age3+ . om0 . o w0 i 122
Aged+ i om0 o 0 . 28 |
Age5+ . om0 o 0 . x8 |
Age6+ . o010 . o w0 . 319 |
Age7+ i om0 . o w0 . w1 |
AGS o OO0 O A0 ]

0

Sources: Beauchamp et al., 1983; Froese and Pauly, 2001; and Wang, 1986.
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2 Life history parameters applied to losses from Contra Costa and Pittsburg.

Table B1-33: Striped Bass Life History Parameters 1°
Stage Name Natural Mortality Fishing Mortality Fraction yulnerableé Weight
(per stage) : (per stage) to Fishery (Ibs)

Eggs 1.50 : 0 0 0.0000416

Lavaes5to6mm | 0 .o i o . oooooas7
Lave7tolomm | 20 . o i 0 | 00000503
Lavaelltoldmm | - 0% i o i o . 00000553
Lavaelstol8mm | o6st o i o . oooooss
Lavaelomm | o060 . o . o . 0000135
Lavae20to2amm | 032 i o i o . 0000207
Lavae2s5to29mm | - o i o i o . 0000397
Lavae30to3amm | 04 i o i o . oo0o00616
Lavaedsto3omm | 0355 o i o . 0000977
Lavaedotosdmm | - 041 i o i o . ooo1%
Lavaedstodomm | - 0%4 i o i o . ocola
Lavaesito75mm | o700 i o i o . ooMda1
Lavae76t0100mm | - 0% i o i o . o005
awenile i oot6 i o i o . oo
Agel+ i 0320 o i o . o010
Age2+ i 030 | 0.8 . 006 | 050 |
Age3+ i 030 | 0.8 . 02 | 23 |
Aged+ i 030 | o8 . 063 | 430 |
Ages+ i 030 | o8 . 0% i 600 |
Ageb+ i 0320 | 018 i 0 . 85 |
Age7+ i 030 | 018 i w0 . 18 |
Ages+ i 030 | 018 i 0 . 18 |
Aged+ i 030 i 018 i 0 . 160 |

Sources: California Dept. of Fish and Game, 2000a; Ecological Analysts Inc., 1981b; Froese and Pauly, 2001; Leet

etal., 2001; PSE&G, 1999; Setzer et al., 1980.
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Table B1-34: Striped Bass Life History Parameters 2°
Stage Name Natural Mortality Fishing Mortality Fraction yulnerableé Weight
(per stage) : (per stage) : to Fishery : (Ibs)
Eggs 1.50 0 0 L 0.0000416
Lave 744 o i o . oooooas7
awenile i oot6 i o i o . oo
Agel+ i 020 o i o . om0
Age2+ i 0320 | 0.8 . 006 | 050 |
Age3+ i 0320 | 0.8 . 02 23 |
Aged+ i 0320 | 0.8 . 063 | 430 |
Age5+ i 030 | o8 . 0% i 600 |
Ageb+ i 0320 | 018 0 . 850 |
Age7+ i 0320 | 018 w0 . 18 |

2 Life history parameters applied to losses from Hunter’ s Point.

Sources: California Dept. of Fish and Game, 2000a; Ecological Analysts Inc., 1981b; Froese and Pauly, 2001; Leet
et al., 2001; PSE&G, 1999; and Setzer et al., 1980.

Table B1-35: Surfperches Life History Parameters®
SegeName | Neurd Mortdity - FistingMortalty  Fracton vuneable i 1ng

Juvenile 0.560 ] 0 5 0 0.00443

Agel+ . o020 . o o . o049

Age2+ . o020 . 02w i  o0s0 | o015

Age3+ . o020 . om i 0 . 023 |

Age4+ . o020 . om i 0 | o021 |

Age5+ . o020 . o0s i 0 . 030 |
: 0.324

2 Includes barred surfperch, black surfperch, calico surfperch, dwarf surfperch, island surfperch, kelp surfperch, pile
surfperch, pink seaperch, rainbow surfperch, rubberlip surfperch, shiner surfperch, silver surfperch, spotfin
surfperch, striped surfperch, walleye surfperch, white seaperch, and other surfperches not identified to species.

Sources: Cailliet, 2000; Froese and Binohlan, 2000; Froese and Pauly, 2002; and Leet et al., 2001.
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Table B1-36: Other Commercial Species Life History Parameters®

Lo i Fraction :
Stage Name Natural Mortality Fishing Mortality . Vulnerableto | Weight (Ibs)
(per stage)  ©  (per Stage) : :
: : : Fishery
Eggs 2.08 0 0 0.000000716

@ See Table B1-40 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 B1-37: Other Recreational Species Life History Parameters®

Lo i Fraction :
Stage Name Natural Mortality Fishing Mortality . Vulnerableto | Weight (Ibs)
(per stage) : (per Stage) : - :
: : : Fishery
Eggs 2.08 0 0 0.000000716

2 See Table B1-41 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.
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Table B1-38: Other Rec/Com Species Life History Parameters®

W [ Lo Fraction
Stage Name Natural Mortality Fishing Mortality . Vulnerableto | Weight (Ibs)
(per stage) : (per stage) : i :
: : : Fishery
Eggs 2.08 0 0 0.000000716

2 Includes barracuda, California sheephead, jack mackerel, lingcod, piked dogfish, and spiny dogfish.

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 B1-39: Other Forage Species Life History Parameters®

Natural Mortality | Fishing Mortality FractionVuInerabIeé

SlEgpiiee (perstage) i (perstage) i toFishery

Weight (Ibs)

Eggs 1.04 0 0 ! 0.0000000186

2 See Table B1-42 for alist of species.

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

Table B1-40: Other Commercial Species®

Basketweave cusk-edl | Monkeyface edl ' Pacific hake ' Spotted cusk-ee!

Leopard shark ¢ Pacific hagfish { Rock prickleback

2 Includes other organisms not identified to species.
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Table B1-41: Other Recreational Species®
Angel shark Chub mackerel Pacific angel shark Round stingray

Bat ray Diamond stingray Pacific bonito Senorita

Big skate Gray smoothhound Pacific bumper Sevengill shark

Halfmoon Pacific electric ray

Broadnose sevengill shark Horn shark Pacific mackerel

Brownsmoothhound i Kepgreenling i Pacificmoonfish i Swellshak |
Cdiforniabutterflyray  Mexicanscad i Pecificpompano i Thombackray |
Cdiforniadectricray : Monterey Spanishmackerd _ Painted greenling  © |

Californiaray : Rock wrasse

2 Includes other organisms not identified to species.

Table B1-42: Other Forage Species®
Barcheek pipefish Finescale triggerfish : Sea porcupine

Bay pipefish ! Flathead mullet { Sharksucker

i Shovelnose guitarfish

ific cornetfish Smalleye squaretail

Blacksmith i Pacific cutlassfish : Snailfishes

Bluelanternfisy ~ Gunels  iPacificlamprey  :Snubnosepipefish
Broafinlampfish i Hachetfish ~ iPacificsndlance | Southempoacher
Bulsyepuffer ~ Highcockscomb ~ iPenpointgunnel | Southern spearmose poacher
Caiforniaclingfish  Hitth  ipipefises  Specklefinmidshipmen
cCaiforniaflyingfish  {Idandkelpfish iPlanfinmidshipman  Spottedkelpfish
caiforniakillfish ~ Kedpgund  iPygmypoxher | Spottedrafish

Caifornializardfish | Kelp pipefish ! Ratfish  squid

Caifornianeediefish | Kelpfish  Red brotula ! Stickleback

Californiatonguefish | Lampfish ! Reef finspot ! Striped kelpfish

Caifornian neediefish | Lanternfish ~ iRibbonfish | Sunfishfamily
Cafisnfamily | Longfinlavtemfish  iRockweedgunnd | Thomback
Clingfishes | Longspinecombfish  iRonquils | Threespinestickleback
Clinids i Medussfisn  iSaddlebackgumne | Tubesnout
Codfishes i Mexicanlampfish  iSdema | Whitecafish

Crevice kelpfish : Northern spearnose poacher  Scarlet kel pfish
T

2 Includes other organisms not identified to species.
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