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fisheries subject to a set of linear constraints based on historical catchcomposition
datasets.
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Figure 4.1-2. Map showing the definition of areas defined as eastern (E), central (C) and western
(W) Gulf of Alaska.
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Figure 4.1-3. Map showing the definition of areas defined as eastern (E), central (C), and western
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Proportions
Fishery A Fishery B Fishery C  Fishery D
5] Spp_1 0.9900 05 0.500 0.2 5000
Spp_2 0.0025 0.5 0.250 0.2
Spp_3 0.0025 0.0 0.125 0.2
Spp_4 0.0025 0.0 0.075 0.2
4 Spp5S 0.0025 0.0 0.050 0.2

Effective number of species

Figure 4.1-4.

Effective number of species

Fishery A Fishery B Fishery C Fishery D

Results showing the “effective number of species” exemplified in 4 hypothetical
Fisheries (Fisheries A-D) catching different proportions of 5 hypothetical species.

Gulf of Alaska

——1997
—=— 1998
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—x—2000
——2001
= Aggregate years

Figure 4.1-5.

Relative effective number of species for the Gulf of Alaska fisheries sorted by the
aggregate data (1997-2001 data as used in the model) compared with annual
Estimates of effective number of species (i.e., Species diversity in the catch).
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Bering Sea & Aleutian Islands Region
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Figure 4.1-6. Relative effective number of species for the Bering Sea and Aleutian Islands
fisheries sorted by the aggregate data (1997-2001 data as used in the model)
compared with annual estimates of effective number of species (i.e., species
diversity in the catch).
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Figure 4.1-7. Relative effective number of species over time for the Gulf of Alaska fisheries that
caught 80 percent of the total from 1997-2001.
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——B_PTR_PLCK
-8-B_BTR_YSOL
4 £A~B_HAL_PCOD
=<B_BTR_PCOD
=%=B_BTR_RSOL

Effective number of species

3 4
- ——-B BTR_FSOL

/ ——C_BTR_ATKA
) —E_BTR_ATKA

A A A AN A
11 & . P * —
0

1997 1998 1999 2000 2001
Year

Figure 4.1-8. Relative effective number of species over time for the Bering Sea and Aleutian
Islands fisheries that caught 91 percent of the total from 1997-2001.
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Figure 4.1-9. Two example sensitivity analyses contrasting the effect of different levels of
variability in estimation error (left axis) and recruitment variability (right axis). Note
that as recruitment variability and estimate error are zero, the risk-averse harvest
rate is equal to F . Note also that the relationship between growth, maturation,
And age-specific culnerability additionally affects these patterns.
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10. Bottom trawl fishing intensity and all species closures under example Fishery Management Plans 1, 2.2 and 3.1 in Bering

Figure 4.1
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rProgrammatic SEIS lllustration: FMP 1
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Figure 4.2-1.

1
Programmatic Supplemental Environmental Impact Statement illustration of closure areas included in Fishery Management Plan 1.
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Programmatic SEIS lllustration: FMP 2.1
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Programmatic Supplemental Environmental Impact Statement illustration of closure areas included in Fishery Management Plan 2.1.
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Programmatic SEIS lllustration: FMP 3.2
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Figure 4.2-6. Programmatic Supplemental Environmental Impact Statement illustration of closure areas included in Fishery Management Plan 4.1 all colors used.
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Figure 4.2-8. Programmatic Supplemental Environmental Impact Statement illustration of closure areas included in Preferred Alternative FMP PA.1.
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Figure 4.2-9. Programmatic Supplemental Environmental Impact Statement illustration of closure areas included in Preferred Alternative FMP PA.2.
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Figure 4.2-10. Programmatic Supplemental Environmental Impact Statement illustration of closure areas included in Fishery Management Plans 1, 2.2, 3.1, and Preferred Alternative FMP PA.1.
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Programmatic SEIS lllustration: FMP 4.1
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Figure 4.2-11. Programmatic Supplemental Environmental Impact Statement lllustration of closure areas included in Fishery Management Plan 4.1 all colors used.

APPENDIX A - FINAL PROGRAMMATIC SEIS

A-F-4.2-11

JUNE 2004



Programmatic SEIS lllustration: FMP 1 Programmatic SEIS lllustration: FMP 1

Programm atic SEIS Illustration: FMP 2.1
Zones

Trawl for SSL Prey Species

oo Additional Pollock €

ms ) .
- NZ Trawiing A o [ 2 Additional Atka Ma =No Trawling oy L
Pridldivo S SE R . = ~ Seasonal No Trawl Areas —— T
Mo Non-Pelagic Trawling ey o - b Mo Non-Pelagic Trawling eller sea lonolosures -
[0 Seasonal Non-Pelagic Trawl Closures Seasonal Non-Pelagic Trawl Closures = e
'™ L ~~ BES pr—
] ® | L. g
4 N |
(]
e ine 800
T v it .
* oo - 4
1 s y -~ R —

Pacifit Ocesn Pacific Gcean Pacific Ocean

Programmatic SEIS lllustration: FMP 3.2

nes (No Take Marine Reserve) B s RO R
Ve teler 5o lon chosuras

Percent of EEZ closed to:

8L and Pot and Trawling MPA
- = 0O Selected gear-types or directed fisheries
MSeasonal Limit Glogures to Prey Species| et r B Mo Bottom Confadt Trawling MPA
o Trawding S5 i 5 i r B All commercial fishing
Seasonal No Trawl Areas Blua ttRs reprsent e ma, B
Mo Non-Pelagic Trawling toller s2a i o o drka Powacl o s Pirmacle:
Seasonal Non-Pelagic Trawl Closures - . s - ‘ BT PV |

. L ‘ 100%

‘ 80%

- i_ 60%

L 40%

, e\ 1 o ) m 20%
) “hea ey iy E - ) 1
‘ o 0% -

Pecifif Ocoan FMP1 FMP FMP FMP FMP FMP FMP
FREIHE Bosdn 21 22 81 82 a1 42

Programmatic SEIS lllustration: FMP 4.1 Pr atic SEIS lllustration: FMP 4.2 -
S i sk e ot Total Groundfish Fishing Suspension Percent of Fishable Area (1000m) closed to:
I o Take Marine . ; Total EEZ Glosure urtil opaned by NPFMG \ NOAA Fisheries
Gommercial Fishing Except for Trawling
O;)enfonshm : t“k’“-il*‘*a‘ Aosures. Donut Hole - Closed by Intemational Corwvention
ol — 0 Selected gear-types or directed fisheries
s F | All commercial fishing
" I ‘n"';" E
— | Sy e 100% T
BE: 80%
i DA~ +
e € :___ 60%
& - s Gaiind - S & e 1
| % :Z_= | g mw;;‘"\sﬂa S g T 40%
4 A s s i Al P e xa 20% A
L g S N A 0% . |:| . 5 5
FMP1 FMP FMP FMP FMP FMP FMP
Pacific Ocean Pacifit Ocean
. 2.1 2.2 3.1 32 41 42
Programmatic FMP Bookends

Figure 4.2-12. Programmatic Supplemental Environmental Impact Statement illustration of closure areas in all Fishery Management Plan bookends; depictions of percent economic exclusion zone closed and fishable areas.

JUNE 2004 APPENDIX A - FINAL PROGRAMMATIC SEIS

A-F-4.2-12



i i i L 1 i i " H i & i " - = 4 +-
Programmatic SEIS: Circa 1980 :"’5':’”"‘“'"’ SELH st FREH Programmatic SEIS lllustration: FMP 2.1
3nm No Transit Zones e
Mo Forsign Groundfish Fishing . 3 o1 Drow Roesies 23nm Mo Transit
- w-ro HEL and r Trawl for SSL Prey Spacies mbio HAL and P SL Prey Spedies
I to Foreign Groundfish Trawiing (WmNo Trawling Prey s i
0% Additional Mackerel C bz S
Seasonal No Foreign Groundiish Trawling mA:j::;ZI ’é‘fj,‘w Fromssbe vl and Harvest Limk Closures 1o Prey Spedies
ImS easonal and Harvest Lim t Closures 1o Prey Species| om nal Pallock G [ ——
No domestic trawl restrictions in 1980 = No Trawling s i Additional Atka Mackerel Glosures — Sellers fon chsues t
Seasonal No Trawl Areas Bl tiles mpmsent iy
No Non-Pelagic Trawling Slr o ln el v
Seasonal Non-Pelagic Trawl Closures hata R
1 [ e TR
)
@ =
P SEPr -
[}
s h € —
« by sl
3 1 e
2 v L5
° v by
a 4 ]
& " 9
o ! ) t
Pacific Ocean Pacific Ocean
;rggx?m:'natlrc’SEIS lllustration: FMP 2.2 Programmatic SEIS lllustration: FMP 3.1 Programmatic SEIS lllustration: FMP 3.2
nm Mo Transit Zones sit Ze
o HL. and Pol o Trawi for SSL Prey Spass Sctor T E33nmNo Transt (No Take Marine Reserve] R
-NV Trawling for SSL Prey S h WMo Take Marine Reserve =
@2Additional Atka Mackerel H&L and Pot and Trawling MPA o
[y Additional Pollock Glosures Trawling MPA
MISeasonal and Harvest Limit Closures to Prey Species| ma b Eastern GOA Mo HL or Pot for SEL Prey Species and No Trawd MPA
w=No Trawhng o | = No Trawling dnct = o Bottorn Contact Trawling MPA =
Seasonal No Trawi Areas Blse s rpresat -~ " Seasonal No Trawl Areas B2 s rsrsert 8 . =
No Non-Pelagic Trawling teler 2o bon el TS 1 N Nor-Pelagic Traving eler s i coores . N k
Seasonal Non-Pelagic Trawl Closures L Seasonal Non-Pelagic Trawl Closures 2 ~
s o — Srea Prooacles oy b Sitka Pimacles

Pacific Ocean

Pacific Ocean Pacific Ocean

[ [ - 0, i .
Programmatic SEIS lllustration: FMP 4.1 Programmatic SEIS Wlustration: FMP 4.2 TRAWL: % of Fishable Area (1000m) closed to:
[ 30m No Transit Zones s s my et s Total Groundfish Fishing Suspension
Hp:n]?ﬂ Mj:‘r:jjjjﬂ:fm Except for Trawling Total EEZ Glosure unti opaned by NPFMG | NOAA Fisheries 8] Bottom-cmtact trawling _
Open toFishing Donut Hale - Closed by Intemnational Gonwention @ Trawling for SSL prey species
— m All trawling {(includes no-take areas)
. -
. Sitin Panraclss r
\ i _ 100%
o T 80%
w SEEE )
s e, S5 80%
Wi K 7 L o —
] Y= | T o o= 40%
b sas 817 ] e
-~ : ! i G e et Riaske 20%
® i ‘an, a2 L)
“ [ r 0%
Pacific Ocean Pacitit Ocean Circa FMP1 FMP FMP FMP FMP FMP FMP
1980 21 22 31 32 41 4.2

Closure Areas for Groundfish: Trawl Gear Only

Figure 4.2-13. Programmatic Supplemental Environmental Impact Statement illustration of closure areas in all Fishery Management Plan bookends (contains 1980 Circa map); depictions of percent fishable areas closed to trawl.
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Figure 4.2-14. Programmatic Supplemental Environmental Impact Statement illustrations of closure areas in all Fishery Management Plan bookends (contains Circa 1980 map); depictions of percent fishable areas closed to fixed
gear (Hook-and-Line and Pot).
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Figure 4.5-1.  Distribution of thornyhead catches by commercial longline gear, 1997-1999.
Source: lanelli and Gaichas 2002.
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Figure 4.5-2. Distribution of thornyhead catches by commercial trawl gear, 1997-1999.
Source: lanelli and Gaichas 2002.
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Notes: Height of vertical bars is proportional to CPUE by weight. Circles represent
stations where no shortspine thornyheads were captured.

Figure 4.5-3. Distribution of thornyhead CPUE from recent triennial trawl surveys. Source: lanelli
and Gaichas 2002.
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Programmatic SEIS lllustration: FMP 1, 2.2, 3.1
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Figure 4.5-5. Areas closed to fixed gear at various times of the year Fishery Management Plans 1, 2.2, and 3.1.
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Figure 4.5-6. Bottom trawl fishing intensity and all species closures under FMPs 1, 2.2, and 3.1 in Gulf of Alaska and Bering Sea.
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Programmatic SEIS lllustration: FMP 2.1
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Figure 4.6-1. Areas closed to trawling only at various times of the year under Fishery Management Plan 2.1.
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Programmatic SEIS lllustration: FMP 2.1
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Figure 4.6-2. Areas closed to fixed gear only at various times of the year under Fishery Management Plan 2.1.
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Figure 4.7-2. Bottom trawl fishing intensity and all species closures under FMP 3.2 in Gulf of Alaska and Bering Sea.
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Programmatic SEIS lllustration: FMP 3.2

[13nm No Transit (No Take Marine Reserve)
Il No Take Marine Reserve
No SSL Prey Species H&L and Pot and Trawling MPA

Bl No SSL Prey Species Trawling MPA
Eastern GOA No HL or Pot for SSL Prey Species and No Trawl MPA

¥ No Bottom Contact Trawling MPA

Blue titles represent
Steller sea lion closures

524

Pacific Ocean

Faieans.

640

Sitka
Sound
Sitka Pinnacles
R 659 mu

650

Figure 4.7-3. Areas closed to trawling only at various times of the year under Fishery Management Plan 3.2.
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Figure 4.7-4. Areas closed to fixed gear only at various times of the year under Fishery Management Plan 3.2.
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Figure 4.8-1. Areas closed to trawling only at various times of the year under Fishery Management Plan 4.1.
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Figure 4.8-2. Areas closed to fixed gear only at various times of the year under Fishery Management Plan 4.1.
JUNE 2004 APPENDIX A - FINAL PROGRAMMATIC SEIS

A-F-4.8-2



S,
S S/F Inte
b / 67
/ 0.014 0. Y
S .. = f ' /
/ R : 1q:, 50 1._.{ * / :
o ST \ e
5 5>
-2.00 - ;
g : |
(01500 * 7/ o
} Ey !
S 5.09-17A3 ) IR
- 1S R S | .’[ |
R : f { {
g ¢ s/ 8 3 &f 2 & o = of o3
: d ! ; ) = ‘ . e R L
- .. ‘J“ - ]
. o .
3 N } ! |
: 8 ' & 7 gl &
% |
P :
> ke
"-\" 2
49 -
57 Nautical Miles
0 20 A0 0 f20 g6
Figure 4.8-3. Bottom trawl fishing intensity and all species closures under FMP 4.1 in Bering Sea and Aleutian Islands.
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Figure 4.8-4. Bottom trawl fishing intensity and all species closures under FMP 4.1 in Gulf of Alaska and Bering Sea.
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