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Executive Summary 

Bering Sea crab stocks are currendv at relarivelv low levels based on recent National Marine Fisheries - . . 
Service (NtvtFS) bottom trawl surveys. Crab fisheries have been impacted by these low stock sizes. such 
that no Bristol Bay red king crab fishery occurred in l 994 or l995. and harves1s of Tanner and snow crabs 
have been much reduced, An EA/RIR, which examined impacts of management measures proposed to 
reduce the impacts of trawling on red king crab, Tanner crab, and snow crab was released for public review 
on May I 0, 1996 (NPFMC, 5/ I 0/96). l n June 1996. the Council took final action on Amendment J7, 
providing several measures to protect the red king crab stock from possible impacts due to groundfish 
fisheries. At it's September 1996 meeting, 1he Council took final action on Amendment 41. which modified 
bycatch limits of Tanner crab taken incidentally in trawl fisheries. This measure for snow crab bycatch 
limits is proposed as Amendmen·t 40 to;:he fishery Ma~agement Plan for the Ground fish Fishery of ~he 
Bering Sea/Aleutian Islands (BSAI) area. 

Bycatch limits for snow crab have never been established for Bering Sea trawl fisheries. Bycatch of snow 
crab may impact crab rebuilding and future crab harvests by pot fisheries. Bycatch limits (termed Prohibited 
Species Catch limits. or PSC) for red king crab and Tanner crab were established for trawl fisheries 
beginning in 1986, and have recently been modified to reflect current stock status. The alternatives 
examined for snow crab bycatch management included the following: 

Alternative I: Status quo, no action, No PSC !imils would be set for snow crab. 

Alternative 2: Est-:blish a fixed PSC limit for snow crab. Based on a three yelr average 
( 1992- ! 994}, a PSC limit would be established at a fixed level of 11,000,000 snow crab in 
Zone 2. No snow crab PSC limit would be established for Zone I. as bycatch in this area 
has been minuscule by comparison. 

ODtion A: Establish PSC limit at 6 mit!ion s:now crab in Zone 2. 

Alternative 3: Establish PSC limits for snow crab that fluctuate with crab abundance. 
Annual PSC limits would be set as a percentage of the NMFS bottom trawl survey index. 
Limits for Zone 2 would be set at a percentage within the range 0,005 to 0.25% of the snow 
crab total population index (all districts combined). No snow crab PSC limit would be 
estabi ished for Zone I . 

QptiQn t): Set fixed upper limit for PSC at 12 million snow crab in Zone 2. 

Alternative 4 (Preferred): Establish a 
PSC limit for snow crab ln a defined area 

Coordinates of the Snow Crab Byc~tch that Ouctuates with abundance except at 
Umit2tion Zone, :u agreed upon by thehigh and low stack sizes. The PSC cap negotiating committee. 

will be set at 0.1133% of the total Bering 
Sea abundance (as indicated by the NMFS N2n� latitod<: Wm longitqd,: 

trawl survey), with a minimum PSC of 4.5 5&•JQ' Donut Hok 
55•30· 16s~oo·million snow crabs and a maximum PSC 
58'00"'" I6j"00'of 13 million snow crabs, Snow crab 5'r30' 170"00' 

taken within the "C. opilio Bycatch US-Russia Linc 170"'00' 
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Limitation Zone" (COBLZ) would accrue towards. !he PSC limits established for individual 
trnwl fisheries. Upon anainment of a snow crab PSC limit apportioned to a particular trawl 
target fishery, that fishery would be prohibited from fishing within the COBLZ. This 
alternative would yield a snow crab PSC limit of 6.147,000 snow crab for 1997, which is 
0.1133% of the total 1996 NMFS survey abundance of 5,424,886,000 snow crab (both 
sexes, all size groups). 

The biological impacts of this management measure on crab populations were measured on the basis of adult 
equivalents. The adult equivalent formula incorporated data from groundfish and crab fisheries including 
bycatch numbers, size and sex of catch and bycatch, discard mortality, and natural mortality. Results 
indicated that, assuming only observed crab are impacted, bycatch in ground fish fisheries has relatively small 
impact on crab populations, and theiefore establishing a snow crab PSC: limit as proposed under Alternatives 
2.4 may not drastically improve or rebuild crab stocks from current levels. At lower stock sizes, however, 
reduced bycatch could result in conservation benefits. The COBLZ proposed under Alternative 4 
encompasses nearly the entire distribution of snow crab in the Bering Sea. 

The economic impacts of this management measure depend on the alternative chosen. for snow crab, recent 
data indicated that the current bycatch has been reduced in the past few years. Hence, establishing a PSC 
limit based on historic data may nae impact groundfish fisheries if the available PSC is optimally allocated. 
Simulation modeling indicated no net benefits or costs associated with setting caps at or near current bycatch 
levels. However, because PSC allocation becomes fixed for the year during the annual specification process, 
optimal allocation may be difficult to achieve. Bycatch of snow crab was much reduced in 1995 and 1996, 
suggesting that the PSC limit propqsed under Alternatives 2-4 may be achievable without substantially 
impacting trawl fisheries. One major assump\ion regarding assessment of impacts for Alternative 2 is that 
crab stock abundance will remain relatively stable in future years. 

The impacts of Alternatives 3 and 4 depend on the PSC rate chosen. On average 1992•1995, groundfish 
fisheries took 0.14% of the snow crab population as bycatch (bycatch as percentage of total crab survey 
abundance). As with other alternatives, PSC limits set at these rates (current bycatch use) would not impact 
groundfish fisheries if the available PSC is optimally allocated. fixed upper and lower limits, proposed 
under Alternative 4, may constrain trawl fisheries when crab abundance is low or high. The potential benefit 
ofstairsteps is that while they allow bycatch levels to fluctuate with crab abundance, they also would temper 
year-to-year variability in PSC limits caused by trawl survey abundance estimates. Some stability may also 
be beneficial to long-temi· financial planning for trawl companies. 

EA/RIR (ar BSA! Amendment 40 2 October 2. t997 



LO INTRODUCTION 

The groundfish fisheries in the Exclusive Economic Zone (EEZ) (3 to 200 miles offshore) off Alaska are 
managed under the Fishery MaMgement Plan for the Groundfish Fisheries of the Gulf of Alaska and the 
Fishery Management Plan for the Ground fish Fisheries of the Bering Sea and Aleutian Islands Area. Both 
fishery managemenc plans (FMP) were developed by the North Pacific Fishery Management Council 
(Council) under the Magnuson Fishery Conservation and Management Act (Magnuson Act). The Gulf of 
Alaska (GOA) FMP was approved by the Secretary of Commerce and become effective in 1978 and the 
Bering Sea and Aleutian islands Area (BSAI) FMP become effective in 1982. 

Actions taken to amend FMPs or implement other regulations governing the groundfish fisheries must meet 
the requirements of Federal :aws and regulaiions. In addition to the Magnuson Act, the most important of 
these are the National Environmental PoHcy Act (NEPA), the Endangered Species Act (ESA), the Marine 
tvfammal Protection Act (MMPA), Executive Order (E.O.} 12866, and the Regulatory Flexibility Act (RfA). 

NEPA. E.0. 12866 and the RF'A require a description of the purpose and need for the proposed action as welt 
as a description of alternative actions which may address the problem. This information is included in 
Section I of this document. Section 2 concains infonnation on the biological and environmental impacts of 
the alternatives as required by NEPA. Impacts on endangered species and mar[ne mammals are also 
addressed in this section. Section 3 contains a Regulatory Impact Review (RlR) which addresses the 
requirements of both E.O. 12866 and the RFA that economic impacts of the alternatives be considered. 
Section.4 contains the Final Regulat~ry Flexibility Analysis (FRFA) required by the RfA which specifically 
addresses the impacts of the proposed action on small businesses. 

This Environmental Assessment/Regulatory Impact Review/Final Regulatol)' Flexibility Analysis 
(EA/RJ R/FRFA) addresses proposals to reduce the impacts of trawling on Bering Sea snow crab and increase 
the probability of crab stock rebuilding. 

l.l Purpose of and Need for the Actis:m 

Bering Sea crab stocks are currently at relatively low levels based on recent National tv1arine Fisheries 
Service (NMFS) bottom trawl survey 
data. Recruitment and exploitable Abundance (millions) ofsnow crab (C.'opilio) in from NMFS s1.n·veys, 
biomass of Bristol Bay red king crab in the Bering Sea (all districU) 1988-1996. 

{Paralithode~ camtscbatjcys), and Bering 
MALES FEMALESSea Tanner crab (ChjQnoecetes b.ilisJ.i), 

Juveniles Large V. Large Small L.trge Grandand snow crab (C. Q.P.ili.Q.) stocks are at 
:'.:..lfil ~ ~ ~ ,~ l.®urelatively low levels. The 1995 snow 1988 3,467 171 90.l 1.235 2.323 7,194 

crab season produced only 50.7 million 1989 3,646 187 81.2 l,lt23 3,791 9,546 

pounds. This is the lowest catch since 1990 2.860 420 188,7 1.463 2.798 7,542 
1991 3.971 ~84 JZJ.O l,289 ).575 11.3191934. The overall stock remains at low · 
1992 3.158 156 164.8 2,434 1,914 7,763

levels. Preliminary 1996 survey data 1993 5,594 135 77.9 J,990 1,983 11.704 
indica£es that adult males are abundant, 1994 4.28J 72 39.9 3.418 1.674 9,446 
but females and pre-recruits are 1995 4,087 69 30.9 2,090 2.409 8,655 

1996 {Prel) 2.700 172 64.3 1.139 l,364 5,425becoming less abundant (Bob Otto, 
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 · · 
Coordinates of theSnow Crab Byciw:h • 
Limitation Zone, as •greed upon by the 

· negotiating committee. 

Nonb !:nitud£ Wot !ongi14de
56"30' Donut Hol~ 
.56"30' 16S"OO' 
•s·oo· 165-00'· ,J

59"30' 170"00' · 
US-Russia Linc 170"00' 

NMFS, pers. comm), as shown in the adjacent table. A summa.ry of snow crab biology, the fishery, and 
management is provided in Appendix 1. 

1.2 Ecoble,m Statement 

Bycatch limits for snow crab have never been established for Bering Sea crawl fisheries. Bycatch ofsnow 
crab may impact crab rebuilding and future crab harvests by pot fisheries. 

1.3 Alternati"'.~s Considered 

Four main alternatives were examined. [n addition to the status quo, Alternative I, the impacts of 
eo;tablishing a fixed bycatch limi't 3..."'ld floating caps. were e,~amined. These alternatives and optiorrs are 
shown graphically by Figures I and 2. Bycatch limitation zones are shown in Figure 3, and the C. Ql2iliQ. 
Bycatch Limitation Zone (COBLZ) proposed under Alternative 4 is shown in Figure 4. 

Al~matjve I,: Status quo, no action. No PSC limits would be set for snow crab. 

A1ternatjve 2: Establish a fixed PSC limit for snow crab. Based on a chree year average 
(1992-1994), a PSC limit would be established at a fixed level of 11,000,000 snow crab in 
Zone 2. No snow crab PSC limit would be established for Zone I. as bycatch in this area 
has been minuscule by comparison. 

Qption A: _;stablish PSC limit at 6 million snow crab in Zone 2 . 

. 0 lternative l: Establish PSC limits for snow crab that fluctuate with crab abundance. 
· Annual PSC limits would be set as a percentage of the NMFS bottom trawl survey index. 

.. Limits for Zone 2 would be set at a percentage within the range 0.005 to 0.25% of the snow 
. crab total population index (all districts combined). No snow crab PSC limit would be 

established for Zone L 
• f 

Qg~iQn A: Set fixed upper limit for PSC at l 2 ~ill ion ·snow crab in Zone 2 . 
~ I" ..... . , ..'. 

AJternatjve 4 (Preferred): Establish a PSC limit for snow crab in a defined area that 
: fluctuates with abundance except at high and low srock sizes·. The PSC cap will be set at 
• 0.1133% of the total Bering . Sea··

abundance (as indicated by the NMFS 
trawl survey), with a minimum PSC of 4.5 
million snow crabs and a maximum PSC 

of 13 million snow crabs.' Snow crab 
ta.ken within the "C. QQ.l.J.iQ Bycatcb. 
Limitation Zone" (COBLZ) would accrue 
towards the•PSC- limits established for 
individual trawl fisheries. Upon 
attainment of a snow crab PSC limit 
apportioned to a particular trawl target 
fishery. that fishery would be prohibited from fishing within the COBLZ. This alternative 

. would yield a snow crab PSC limit of 6,147,000 snow crab for 1997, whic_!!, is 0.1133% of 

EAIRIR for BSA[ Amendment 40 4 October l. 1997 

http:QQ.l.J.iQ
http:summa.ry


the total I 996 NMFS survey abundance of 5,421,886.000 snow crab (both sexes, all size 
.groups). 

1.4 Backgrnynd 

In January 1995, the Council initiated several analyses to examine impacts of proposals to control crab 
bycatch in the ground fish fisheries. Among these proposals was a reduction of existing red king crab and 
Tanner crab bycatch limits (with an option that the limits be based on crab abundance), and initiation of 
bycatch limits for snow crab. The Council suggested specific alternatives for PSC bycatch limits be 
examined. based on input from it's Advisory Panel and a proposal by the State of Alaska. 

At its'Jan11ary 1996 meeting, the ·council requested that staff examine the suite of management measures 
(modified Crab Savings Area, crab PSC bycatch limits, and northern Bristol Bay closure area) in one 
package. so that the impacts of these measures can be analyzed in a comprehensive manner. An additional 
option of establishing PSC limits for Tanner crab based on abundance thresholds. was proposed by the 
Alaska Crab Coalition in January 1996. and was added to the analysis at the request of the Council. 

At its April 1996 meeting. the Council modified the ahematives to include reduced PSC limits for Tanner 
crab and snow crab. The range of PSC rates for red king crab and Tanner crab were also reduced, as data 
indicated that bycatch in l995 was much lower than in previous years. The Council also requested the 
analysts also include some discussion regarding the Crab Rebuilding Committee's recommendation that PSC 
limits be based on survey index of adult crab, rather than total population. The SSC noted that modification 
of PSC rates should occur as a sep~~ate, follow-up amendment. 

In June 1996, the Council took final action on Amendment 3 7. which contained several measures to protect 
the red king crab stock from possible impacts due to groundfish fisheries. First, the Council recommended 
a year-round closure to non-pelagic trawling in the Red King Crab Savings Area ( l 62" to 164" W. 56" to 
57" N): An extended duration of the closure period provides for increased protection or adult red king crab 
and their habitat. To allow some access to productive rock sole fishing areas, the area bounded by 56° to 
56" 10' N latitude would remain open during the years in which a guideline harvest level for Bristol Bay red 
king crab is establishe.d. A separ~te bycatch limit for this area would be established at no more than 35% 
of the red king crab prohibited species catch (PSC) limits apportioned to the rock sole fishery. 

To protect juvenile red king crab and critical rearing habitat, the Council recommended that all trawling be 
prohibited on a yeaMound basis in the nearshore waters of Bristol Bay. Specifically, the area east of I 62" 
W (i.e .• all of Bristol Bay) would be closed to trawling, with the exception of an area bounded by 159° to 
160° Wand 58° to 58°43' N that would remain open to trawling during the period April I to June 15 each 
year. It was felt that such a closure area would protect known areas ofjuvenile red king crab habitat while 
at the same time allow trawling in an area that can have high catches of flatfish and low bycatch of other 
species. The area north of Sg64)' N was closed to reduce bycatch of herring, and also ofhalibut, which move 
into the nearshore area in June. tn addition to establishing nearshore trawl closure areas, the Council also 
recommended that NMFS rescind regulations allowing trawling for Pacific cod in the area off Port Moller, 
as these regulations are out of date given the current status of red king crab and scientific knowledge of 
critical habitat. 

The third managemenE measure adopted by the Council was a reduction of PSC limitS for red king crab taken 
in trawl_ fisheries. Specifically, the Council recommended adoption of a stairstep-based P~C limit for red 
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Amendmcnt·37 PSC limits for Zone I red king crab. 

Abundance 
Below threshold or 14.5 million lbs 

of effective spawning biomass (ESB} 

PSC Limit 
35.000 crabs 

Above threshold. but below 
55 million lbs of ESB 

I 00.000 crabs 

Above 55 million lbs of ESB 200.000 crabs 

king crab in Zone I. PSC limits would be based on 
abundance of Bristol Bay red king crab as shown in 
the adjacent table. In years when red king crab in 
Bristol Bay are below threshold of 8.4 million 
mature crabs. a· PSC limit of 35.000 red king crab 
would be established in Zone I. This limit was based 
on the level ofbycatch observed in the 1995 flatfish 
fisheries operating in Zone I with the Red King 
Crab Savings Area_closed to trawling. Jn years when 
the stock is above threshold but below the target 
rebuilding level of 55 million pounds of effective 
spawning biomass, a PSC Ii~ it of 100,000 red king 
crab would be established. The 100,000 crab PSC limit corresponds to a 50% reduction from the current 
PSC limit. the same percentage reduction as applied by the Alaska Board of Fisheries in 1996 to the harvest 

. rate for the directed red king crab fishery when the stock is above threshold but below 55 million pounds of 
effective spawning biomass. A 200,000 PSC limit would be established in years when the Bristol Bay red 
king crab stock is rebuilt (above threshold and above 55 million pounds of effective spawning biomass). 
Based on the I 996 abundance estimate ( I 0.2 million mature females and 20.3 million lbs of effective 
spawning biomass), the PSC limit for 1997 will be 100.000 red king crab. 

In June 1996, the Council did not make any recommendations regarding PSC limits for Tanner and snow 
crabs, although the analysis was completed (NPFMC, May 10, 1996). Rather, the Council formed an 
industry workgroup to review proppsed PSC limits for these crab species. This work group consisted on 
three crab fishery representatives, three trawl fishery representatives, and one shoreside processing 
representative. The group met August 29-30 and came to a consensus on bycatch limits for bairdi crab. 

At its September 1996 meeting, the Council took final action on Amendment 41. Based on its review of the 
draft EA/RIR and input from its advisory bodies and public testimony, the Council adopted Alternative 3, 
Option C for PSC limits for C. bairdi Tanner crab taken 
in BSA( trawl fisheries. Under this Alternative, PSC Amendment 41 PSC limiu adopted for bairdi 

Tanner crab. 

Abundance PSC Limit~ 

Zone I • 0-150 million crabs O.S¾ of abundance· 
150.270 million crabs 750,000 
270-400 million crabs • 1 8.'.!0,000 : :, 
over 400 million crabs .1,000,000 

Zone 2 0-175 million crabs 1.2% of abundance
175-290 million crabs 2,100,000 
290-400 million crabs 2,550,000 
over 400 million crabs 3,000,000 

limits for bairdi in Zones I and 2 will be based on total 
abundance of~ crab as indicated by the NMFS 
trawl survey. ' Based on 1996 abundance ( l 85. million 
crabs}, the PSC limit for C, bairdi in 199? will be 
750,000 crabs in Zone l and 2, I00,000 crab in Zone 2. 
The Council's intent was for crab bycatch accrued 
from January 1 until publication of the final rule 
(expected by April I 997) would be applied to revised 
bycatch limits established for specified fisheries. 
Although the Council did not take final action at its 
September meeting, it requested its industry workgroup 
to review snow crab bycatch data and provide a 
recommendation to the Council in December (Appendix 2). 

In December I 996, the Council took final action on Amendment 40. Based on its review of the draft EA/RJR 
and input from its advisory bodies and public testimony, the Council adopted Alternative 4 for PSC limits 
for c;. o_pilio snow crab taken in BSAI trawl fisheries. Under proposed Amendment 40, PSCJimits for snow 
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r-------------~-------
Snow crab bycatch in the 1992-1995 BSAI ground fish fishuits. 
by ~Ont (:ill gursltargeu), Preliminary 1996 d2ta through l0/96.

_____________________-" 

. , 

w.t-1 ~ Other :ire:is I2t;u 
1992 104,844 11,996,347 S.561.JSS 17,662,549 
199] 

122! 
92.94 Ave 

1995 

40,6ll 

Wl± 
56,930 

, "94.307 

8,922,15,5 
I L424,QS1 
10,780,&sJ 

4,338,013 

S,797,956 
1.03; 736 
4,130,63] 

961.469 

14,760,722 
12,482,127 
{4,963,466 

S.39S.789 
1996 267,145 2,747,141 127,187 3,l4l,473 

crab would be based on total abundance of Q12iJjQ crab as indicated by the NMFS standard trawl survey. For 
l 998 and thereafter. the snow crab PSC cap would be set at 0.113 3% of the Bering Sea snow crab abundance 
index. with a minimum PSC of 4.5 million snow crab and a maximum of 13 million snow crab. Snow crab 
taken within the "Q. ~ Bycatch Limitation Zone" (COBLZ) would accrue towards the PSC limits 
established for individual trawl fisheries. Upon attainment of a snow crab PSC limit apportioned to a 
particular trawl target fishery, that fishery would be prohibited from fishing within the COBLZ. 

For I 997 only, all snow crab bycatch in areas, 513, 514, 521. 523, and 524 would accrue to the PSC limit, 
and the PSC limit ~ill be increased by I 0%. Based on 1996 survey abundance (5,425 million crabs), the 
1997 snow crab PSC lim'ic would be 6,760.000 crabs. Snow crab bycatch accrued from January l until 
publication of the final rule (expec!ed by July) would apply to all fisheries that take snow crab in 1997. 

l .4. l Bycatch Management 

In harvesting groundfish. fisheries catch crab incidentally as bycatch. Among the objectives of the BSAI 
ground(lsh FMP is minimizing the impact ofgroundfish fisheries on crab and other prohibited species. while 
providing for rational and optimal use of the region's fishery resources. All gear types used to catch 
groundfish have some potential to catch crab incidentally, but the large majoricy of crab bycatch occurs in 
dredge and trawl fisheries. 

Crab bycatch limits were established for trawl fisheries beginning in 1986. Bycatch limits (termed 
Prohibited Species Catch limits. or PSC) for red king crab and Tanner crab are apportioned into limitation 
zones (Fie:ur~_JJ, and allocated among groundfish trawl fisheries. To allocate total groundfish harvest under 
established PSC limits. PSC is apportioned among trawl fisheries during the annual specification process 
(e.g., Table l ). · When a. target fishery attains a PSC apportionment or seasonal allocation specified in 
regulations, the bycatch zone to which the allocation applies closes to that target fishery for the remainder 
of the season. 

L4.2 Bvcatch of Snow Crab in Ounmd[ish Trawl Fisheries 

Crab bycatch is estimated by. the National 
Marine Fisheries Service through the 

groundfish Observer Program, Bycatch o f 

snow crab in BSAI ground fish fisheries totaled 
5.4 million crab in 1995. Bycatch has been 
drastically reduced since I 992, when i7.66 
million snow crab were taken in groundfish 
fisheries. Most snow crab bycatch is taken in 
the trawl fisheries (99%) and to a lesser extent 
in the longline (0.7%) and groundfish pot 
fisheries (0.3%). Although snow crabs are, .

bycaught in nearly every trawl fishery, the yellowfin sole fishery takes the vast majority (70% on average 
1992. J994). Byc.atch is highest in the areas north and east of the Pribilof Islands. corresponding to NMFS 
statistical areas 513, S l4, and 52 I (NPFMC 1994). Relatively few snow crab are taken in Zone 1. On the 
other hand. about 75% of the snow crab bycatch comes from the area encompassed by the existing crab 
protection Zone 2. This is not surprising given that Zone 2 encompasses much of the adult population. 
Average. snow crab bycatch in Zone 2 was about I 0.8 million crabs, or about 0.11 % of t.!!.e NMFS total 

EA/RIR for BSA! Amendment 40 7 October 2, !997 



population index on average, 1992-1994. Bycatch of snow crab. in 1995 was much lowerthan in previous 
years. totaling ·5,395,788 crabs (Table 2). Of the total. 4,338.013 snow crabs were taken in Zone 2. 
corresponding to 0.05 % of the total population index. Bycatch was even less in 1996. with preliminary 
estimates of only J. I million snow crabs taken throughout the BSAI. 

Examination of crab bycatch carapace width frequency suggests that most snow crab bycatch in trawl 
fisheries is smallerthan market size ( I 02 mm), but largerthan the size of 50¾ maturity for females (50 mm). 
Width frequency data from the 1994 and 1995 trawl fisheries suggest that the average size is relatively 
constant from year to year. A rough estimate on average width of snow crabs taken as bycatch, based on 
these data and total crab bycatch by regulatory area, is 75 mm for males in 1994 and 1995. A rough estimate 
of average width for female snow crab is 63 mm in 1993 and 1995 trawl fisheries. In general. smaller snow 
crab are taken in regulatory areas 513 and 514 (eas: and northeast·.:>f the Pribilof Islands), and larger crab 
are taken in other areas (Figures Sand 6). Narita et al. ( 1994) reported average carapace widths of 89 mm 
for males and 59 mm for females taken as bycatch in 199 l domestic BSAI ground fish fisheries. 

Observer data had indicate that a vast majority of snow crab taken as bycatch in trawl fisheries are males. 
On average, 1993-1995. about 80% of the snow crab measured by observers were male. A high male sex 
ratio appeared throughout the data for all statistical areas and years examined (NPFMC 1996). In BSA! 
groundfish pot and longline fisheries nearly all snow crab measured by observers were male. Average 
carapace width for male snow crabs was about 90 mm in pot fisheries and 110 mm in long line fisheries. 

Bvcatch Mortality 

The impact ofcrab bycatch on crab stocks is somewhat tempered by survival of discarded crabs. There have 
been numerous studies done on crab bycatch mortality, with each study having different objectives, -
methodology, and results. A summary of these studies is provided below, but many questions remain 
unanswered. Stevens (1990) found that 21¾ of the king crabs and 22¾ of the Tanner crabs captured 
incidentally in BSAI trawl fisheries survived at least 2 days following capture. Blackbum and Schmidt 
( 1988) made observations on instantaneous mortality of crab taken by domestic trawl fisheries in the Kodiak 
area. They found mortality for softshell red king crab averaged 21%, hard shelled red king crab 1.2¾, and 
12.6¾ for Tanner crab. Another trawl study indicated that trawl induced mortalities aboard ship were 12% 
for Tanner crab and 19% forred king crab (Owen 1988). Fukuhara and Worlund (1973) observed an overall 
Tanner crab mortality of 60-70% in the foreign Bering Sea trawl fisheries. They also noted that mortality 
was higher in the summer (95%) than in the spring (50%). Hayes (1973) found that mortality ofTanner crab' 
captured by trawl gear was due to time out of water, with 50% mortality after l 2 hours. Natural Resource 
Consultants ( 1988) reported that overall survival of red king crab and Tanner crab bycaught and held in 
circulation tanks for 24-48 hours was <22%. In previous analyses, the estimated mortality rate of trawl 
bycaught red king crab, Tanner crab, and snow crab was 80¾ (NPFMC 1993, 1996). 
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Crab byc:nch in trawl fisheries n I puc,ntage of 

total crab abundaiu:e a$ indexed by NMf'S surveys. 

Snow crab Bycatch as 
population Bycatch percent of 

1992 
(millions) 

7.763 
(millions} 

17.44 
oonulatjon 

0.22 ¾ 
1993 11.704 14.63 0.13 % 
1994 9,446 12.35 O.!l % 
199S 8.655 SAO M6¾ 
1996 S.42,5 3.14-" 0.06% 

2.0 NEPA REQUIREMENTS: ENVIRONMENTAL IM~~CTS OF THE ALTERl'fATIVES 

An environmental assessment (EA} is required by the National Environmental Policy Act of 1969 (NEPA) 
to determine whether the action considered win result in significant impact on the human environment. The 
environmental analysis in the EA provides the basis for this determination and must analyze the intensity 
or severity ofthe impact of an action and the significance ofan action with respect to society as a whole, the · 
affected region and interests. and the locality.· If the action is determined not to be significant based on an 
analysis of relevant considerations, the EA and resulting finding of no significant impact (FONS!) would 
be the final environmental documents required by NEPA. An environmental impact study (EIS) must be 
prepared for major ·Federal actions significantly affecting the human environment. 

An EA must include a brief discussion· of the need fer. the proposal. the alternatives considered, the 
environmental impacts of the proposed action and the alternatives, and a list of document preparers. The 
purpose and alternatives were discussed in Section I, and the list of preparers is in Section I 0. This section 
contains the discussion of the environmental impacts of the alternatives including impacts on threatened and 
endangered species and marine mammals. 

The environmental impacts generally associated with fishery management actions are effects resulting from 
I) harvest of fish stocks which may result in changes in food availability to predators. changes in the 
population structure of target fish stocks, and changes ih community structure; 2) changes in the physical 
and biological structure of the benthic environment as a result of fishing practices, e.g., effects of gear use 
and fish processing discards~ and 3) entanglement/entrapment of nan-target organisms in active or inactive 
fishing gear.· A summary of the effects of the 1995 groundfish total allowable catch amounts on the 
biological environment and associated impacts on marine mammals, seabirds, and other threatened or 
endangered species are discussed in the final environmental assessment for the 1995 groundtish total 
allowable catch specifications. 

2.1 PQtentia( Impacts of Establishing SnowC:r:ib Bvcacch Limits on Groundfish Stock~ 

None of the alternatives considered in this document is likely to have significant impacts on groundfish 
stocks. Catch of all groundfish is counted against the TAC, regardless where or when it is caught Closure 
of bycatch zones to groundfish trawling will likely be offset by increased effort outside the closure areas. 
No changes to groundfish stock status from the status quo are expected, as it is likely that fisheries will 
continue to remove abouc two million metric tons of ground fish per year from the BSAI region. 

2.2 esuential Impacts of Establishing Snow Cra!;i Bvcatch Limits on Crab Stocks 

There are several ways to measure relative crab mortality caused by the trawl fishery. The simplest way is 
to compare current levels of bycatch as a percentage oftotal 
crab population. For example, current bycatch amounts to 
about 0.6% of the snow crab population based on recent 
NMFS survey indices of abundance. It should be noted that 
the NMFS survey provides population estimates as an index 
only; small crab are not fully vulnerable to the trawl gear 
used. and consequently the "real" crab population size is 
likely much larger than the survey index. Therefore, 
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Average adult equivalent cr.1b removals by groundfhh. sc:1llop, :and crab 
fisheries u a percentage of cotill crab abundance, 1993. 

Bristol Bay EBS £8S 
Red king ~

mill!; fs.mik .
f.ii!:lm -~ 
Ground fish o.&2 % o. 98 ¾ 4,24 % l.73 % 1.06% 0.12% 
Scallop 0.00% 0.00% 0.09% 0.19 % 0.00% 0.00¾ 

Cr.ib 35.23 % 2.04% 29.73% 1.79 %. l!0.)9 % 0.01 ¾ 
..___________________________. 

 

..-----------------------Avtrage adult equivalent crab bycatch in ground fish fisheries u a 
 percenrage of total crab abundance, l99J.J995. 
 
 Bri.siol Bay EBS EBS 

Red king ~ Snl2Y!
Year male: female male female ma.le female  

 1993 0.&2 ¾ . 0.98 % 4.24 % 1.7l ¾ 1.oiio/.,·'0.12¾ 
 1994 0.88% l-41% 4.2S % · \.l~i % 2.27 ¾ 0.12 o/. 
 1995 0.22 ¾ 0.24 % 5.69% 0.9l % 1.09 ¾ O.Ol o/e 

 
Average 0.64 % 0.90 % 4.73 % I.SO% 1.47 ¾ 0.09 <y,.

 
 ------------------------....1

bycatch accounts for a smaller percentage ofthe actual population th.m. ~ndicated by the survey index. comparisons. 

A better measurement of impacts would take into account other factors such as the size and sex ofcrab taken. 
[n January 1995. the Council's Scientific and Statistical committee recommended that the impacts of crab 
bycatch should be measured by adult equivalents. This also provides better estimates of impacts across 
fisheries. 

The exercise of determining adult equivalents (detailed in NPFMC, 5/10/96) provided two major insights 
into the impact of trawl bycatch. First, a comparison of adult equivalent mortality across fisheries is 
instructive for developing ·a crab r--------,---,-------,-----,,,..,---------.
rebuilding policy. fn years when a 
GHL is established, the single largest 
source ofhuman induced crab mortality 
is removals of legal males by directed 
crab fisheries. This is true for male 
crab of all three species. Crab fisheries 
accounted for about 98% of the male 
red king crab, 85% of male Tanner crab. 
and 98% of the male snow crab 

mortality. The crab fishery has a relatively smaller impact on females. For females, crab fisheries accounted 
for 68¾ of the female red king crab, 47% of the Tanner crab, and 6% of the snow crab mortality. Most of 
the remaining removals are due to the trawl and other groundfish fisheries. In all cases examined. the scallop 
fishery had relatively little impact on crab stocks as measured by observed bycatch. These data indicate that 
reductions in crab quotas for crab fisheries may have relatively more impact on rebuilding than reductions 
in crab bycatch in trawl or dredge fisheries. 

The second insight provided by this exercise is a measurement of adult equivalent removals relative to 
population size. As indicated by the adjacent table, bycatch in groundfish fisheries has relatively small 
impacts on crab populations. Of these crab 
species, · groundfish fisheries impact
Tanner crab the most. killing almost 5% of
the adult male stock as bycatch. Smaller
impacts on red king crab and snow crab 
were estimated. On average, the
groundfish fisheries killed L47% of the
male snow crab. The impact on female
snow crab was less (0.09%), as far fewer
females are taken as bycatch.
Additionally, impacts due to the t995
groundtish fisheries on these crab species  
were generally lower than in previous years. 

This analysis indicates that reducing the PSC limits may not drastically improve or rebuild crab stocks. 
Because bycatch mortality caused by trawl fisheries is very small relative to other sources of removals due · 
to natural and fishing mortality, reductions in bycatch limits may net result in measurable improvements to 
crab stock abundance. Potential "savings" of crab through PSC reductions proposed under Alternative 2-4 
will inc~ease crab available for harvest or spawning only slightly. This was also the conch.1s~n of Witherell 
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and Harrington (1995} and Stevens (1990} who stated that "Ref!!ovals of this magnitude (0.5% of the 
population as trawl bycatch) are well below the ability of the NMFS crab survey to detect, and probably have 
no significant biological impact". 

Although concern has been raised about the unknown mortality of crabs caused by trawling, reducing PSC 
limits may exacerbate these unobservable impacts. In an attempt to catch less crabs (via reduced bycatch 
limits, YIP regulations, or proposed measures such as IBQ's, Harvest Priority, etc.), trawl fishermen may 
modify their gear. Modifications to footrope design, roller size, and mesh size can result in fewer crabs 
being retained and counted by observers. for trawl fisheries historically limited by bycatch limits, reduced 
bycatch rates of PSC species may result in increased effort (at least until limited by TAC of targets}. In tum, 
increased trawl effort could result in increased unobservable impacts on crab resources. This possibility was 
also raised during the Council's 1993 deliberations over trawl codend mesh size, but the benefits of reduced 
bycatch were felt to outweigh the possible costs of unobserved mortality due ta non-retention. 

Another possible way to base PSC caps on abundance of the size ofcrab taken as bycatch in trawl fisheries, 
rather than based on the total survey index ofall size groups. A shortcoming of Alternatives 3 and 4 is due 
to the fact that minor changes in survey station or crab distribution can create major changes in the survey 
population estimate. This is because the population index is dominated by small animals (true for all 3 
species) and survey estimates ofsmall crab and their distribution are highly variable from year to year. With 
Alternatives 3 and 4, annual PSC limits could be set disproportional to the abundance of the size of crab 
taken in trawl fisheries (which consists primarily of larger sized crab}. Ofconcern is the potential for a high 
PSC limit generated by large numbers ofjuveniles. A similar concern occurs at the opposite extreme where 
an artificially low PSC limit could needlessly constrain trawl fisheries. In reviewing the draft EAIR!R, the 
Council's Crab Rebuilding Committee concluded that Alternative 3 would have less problems if PSC limits 
were based on the survey abundance of large crab, but noted that there would still be annual variability. At 
its April 1996 meeting, the Council's Scientific and Statistical Committee recommended that this approach 
be considered, but as a separate amendment. The following is an excerpt from their minutes: 

"In examining the alternatives for PSC limits that fluctuate with abundance, the SSC 
discussed the recommendation made by the Crab Rebuilding Commiuee that a differeni 
"currency" be used in establishing caps (e.g., the use ofa cap in terms of "large" crab 
rather than total number ofcrab may be more stable over time than the total number ofcrab 
due to recruitment fluctuation}. The SSC believes that a change too new "currency" system 
shauld be done carefully with requisite analyses, because the effects of using different 
measures may be complicated (nonlinear, highly variable}. Ifthe Council wishes ro move 
in this direction, the SSC suggests it be done as a separate amendment 10 avoid confusion." 

Due to time limitations. a comprehensive analysis of PSC limits based on abundance of large crab was not 
undertaken for this amendment package. lfthe Council's preferred option is Alternative 3 or Alternative 4, 
then a follow up amendment analysis to modify the index may be prepared in the future to address these 
concerns. Such an analysis would examine the effects of using a different "currency" for establishing the 
PSC limits, rather than based on total population index. 

Information about the distribution of snow crab is useful for evaluating areas that would close due to PSC 
limits. Alternatives 2 and 3 specify closure of Zone 2 only (statistical areas 513, 517, and 521). 
Approximately 70% of the snow crab bycatch has come from this area. However, snow crab are also 
abundant in parts of statistical areas 514 and 524. A more comprehensive area is proposed under Alternative 
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4. The COBLZ proposed encompasses neariy the entire population of snow crab according the NMFS 
summer trawl survey (Figures i and 8). Only a small number of snow crab (primarily males) are found to 
the south, outside of this area. Very little effort for flatfish has occurred to the south of the COBLZ (Figure 
9). Hence. Alternative 4 would appear to offer more protection to the snow crab stock than the other areas 
examined. 

2.3 Impacts on Endangered or Threatened Species 

Listed and candidate species under the Endangered Species Act (ESA) that may be present in the GOA and 
BSA! include: ·-

Endangered 

Northern right whale Balaena g!acialjs 
Sei whale Baiaenoptera borealis 
Blue whale Balaenootera musculus 
Fin whale Baleanoptera ohvsalus 
Humpback whale Megaptera novaeangliae 
Sperm whale Phvseter macrocephalus 
Snake River sockeye salmon Oncorhvnchus nerka 
Short-tailed albatross Diomedea afhatrus 
Steller sea lion (western population) Eumetopias iubatus 

Threatened 

Steller sea !ion (eastern population) Eumetopias jubatus 
Snake River spring and 
summer chinook salmon Qncorhvnchus tshawvtscha 

Snake R. fall chinook salmon Oncorhvnchus tshawvtscha 
Spectacled eider Somateria fischeri 

The impact of BSA! and GOA groundfish fisheries on Steller sea lions was addressed in a formal 
consultation on April 19. 1991. NMFS concluded that the BSA! groundfish fisheries were not likely to 
adversely affect listed cetaceans or to jeopardize the continued e1<istence or recovery of Steller sea lions or 
affect their respective critical habitats. NMFS determined that section 7 consultation should be re initiated 
for Steller sea lions if any proposed change in the BSA! fishery was likely to adversely affect them, if new 
information regarding the effects of the fishery on Steller sea lions was obtained. or if there was a change 
in the status of sea lions. Since April 1991, NMFS has reinitiated section 7 consultation for several 
regulatory amendments and for the annual total allowable catch specifications. 

Formal consultation conducted on effects of the GOA and BSA! groundfish fisheries concluded that the 
continued operation of these fisheries would not adversely affect listed species of salmon as long as current 
observer coverage levels continued and salmon bycatch was monitored on a weekly basis. Critical habitats 
oflisted salmon species are not affected by this action. Consultation must be reinitiated if chinook salmon 
bycatch exceeds 40,000 fish in either the BSA! or GOA or sockeye salmon bycatch exceeds 200 fish in the 
BSA! or I00 fish in the GOA. 
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Endangered, threatened, and proposed species of seabirds that may_be found within the regions of the GOA 
and BSA! where- the groundfish fisheries operate, and potential impacts of the ground fish fisheries on these 
species are discussed in the EA prepared for the TAC specifications. The U.S. Fish and Wildlife Service 
(USFWS), in consultation on the 1995 specifications, concluded ·chat groundfish operations will not 
jeopardize the continued existence of the short-tailed albatross (letter, Rappaport to Pennoyer, February 19, 
1997). This action is not expected to affect threatened or endangered seabird species or their critical habitat 
in any manner or extent not already addressed under previous consultations. 

None of the alternatives is expected to affect endangered or threatened species or critical habitat of listed 
whales. -
2.4 Impacts on Marine Mammals 

Marine mammals not listed under the Endangered Species Act that may be·present in the GOA and ·BSAI 
include cetaceans. [minke whale <Balaenoptera acutorostrata), killer whale (Occinus orca), Dall's porpoise 
(Phocoenoides d'!l!i), harbor porpoise (Phocoena phocoena), Pacific white-sided dolphin (Lagenorhvnchus 
obliquidensl. and the beaked whales (e.g., Berardius bAlliti and Mesopjodon spp.)] as well as pinnipeds 
(northern fur seals (Callorhinus ursinus\. and Pacific harbor seals (Phoca virulina)] and the sea oner (En hydra 
lutris). 

None of the alternatives is expected to impact marine mammals not listed under the Endangered Species Act. 

2.5 Coastal Zone Management Act 

Implementation ofany of the altema'dves would be conducted in a manner consistent, to the maximum extent 
practicable, with the Alaska Coastal Management Program within the meaning of Section 30(c)(I) of the 
Coastal Zone Management Act of 1972 and its implementing regulations. 

2.6 Conclusions or Finding of No Significant Impact 

None of the alternatives is likely to significantly affect the quality of the human environment, and the 
preparation of an environmental impact statement for the proposed action is not required by Section 
l02(2)(C) of the National Environmental Policy Act or its implementing regulations. · 

.J2½ L fv~___oc_T_I5_199_7__ 
DATE 
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3.0 REGULATORY IMPACT REVIEW: ECONOMIC A.ND SOCIOECONOMIC IMPACTS OF 
THE ALTERNATIVES 

This section provides information about the economic and socioeconomic impacts of the alternatives 
including identification of the individuals or groups that may be affected by the action. the nature of these 
impacts, quantification of the economic impacts if possible. and discussion of the trade offs between 
qualitative and quantitative benefits and costs. 

The requirements for all regulatory actions specified in E.O. 12866 are summarized in the following 
statement from th·e order: 

In deciding whether and how to regulate. agencies should assess all costs and benefits of 
available regulatory alternatives, including the alternative of not regulating. Costs and 
benefits shall be understood to include both quantifiable measures (to the fullest extent that 
these can be usefully estimated} and qualitative measures of costs and benefits that are 
difficult to quantify, but nevertheless essential to consider. Further, in choosing among 
alternative regulatory approaches, agencies should select those approaches that maximize 
net benefits (including potential economic, environment. public health and safety, and other 
advantages; distributive impacts; and equity}, unless a statute requires another regulatory 
approach. 

This section also addresses the requirements of both E.O. 12866 and the Regulatory Flexibility Act to 
provide adequate infonnation to detennine whether an action is "significant" under E.O. !2866 or will result 
in "significant" impacts on small en.iities under the RfA. 

E. 0. 12866 requires that the Office of Management and Budget review proposed regulatory programs that 
are considered to be "significant". A "significant regulatory action· is one that is likely to: 

(!) Have an annual effect on the economy of$100 million or more or adversely affect in a material 
way the economy, a sector of the economy, productivity, competition, jobs. the environment, public 
health or safety, or State. local, or tribal governments or communities; 

(2) Create a serious inconsistency or otherwise interfere with an action taken or planned by another 
agency; 

(3) Materially alter the budgetary impact of entitlements, grants, user fees, or loan programs or the 
rights and obligations of recipients thereof; or 

(4) Raise novel legal or policy issues arising out of legal mandates, the President's priorities, or the 
principles set forth in this Executive Order. 

A regulatory program is "economically significant" if it is likely to result in the effects described above. The 
RJR is designed to provide infonnation to determine whether the proposed regulation is likely to be 
"economically significant." 

3.1 Background Economic Information on Bering Sea Crab and Groundfish Fisheries 
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The most recent description of the groundfish fishery is contained in the Economic Status of the Ground fish 
Fisheries Off Alaska, 1995 (Kinoshita et aL 1995). The report includes information on the catch and value 
of the fisheries, the numbers and sizes of fishing vessels and processing plants. and other economic variables 
that describe or affect-the performance of the fisheries. Catch of ground fish in the Bering Sea has remained 
relatively stable over the past 10 years. averaging about 1.8 million metric tons. consisting primarily of 
pollock). About 2,000 vessels fish for groundfish in the BSA( and GOA each year. Preliminary data for 
1995 indicate that in the BSAI area. 112 vessels fished with hook and line, I05 vessels fished with 
groundfish pot gear, and 156 vessels fished with trawls. Catch in the domestic groundfish fisheries off 
Alaska totaled over 2 million metric tons in 1994, worth $439 million in ex-vessel value. The value of 
resulting products was over $I.I billion. 

The economics of BSA( crab fisheries are summarized in ADF&G's Annual Area Management Reports. 
Total value of these crab fisheries in recent years is about $180 million to $260 million per year. Most 
vessels that participate in Tanner crab fisheries also participate in the Snow crab and Bristol Bay red king 
crab fisheries. Since I 982, the snow crab fishery has generated much higher values than the other crab 
fisheries. Although snow crab landings had dropped drastically since the peak in 1991 (325 million lbs.), 
price increased such that average gross ex-vessel value increased to over $710,000 per vessel in the 1995 
snow crab fishery. In the Tanner crab fishery, price did not keep up with reduced landings since 1992, and 
gross ex-vessel value was only $60.000 per vessel in 1995. Assuming that all vessels in the snow crab 
fishery also fished for Tanner crab in 1995, vessels averaged about $770,000 in ex-vessel value. The Bristol 
Bay red king crab fishery did not open in 1995. Ex-vessel values had averaged about S 175,000 per vessel 
per year in that fishery. 

Gross revenues from crab fisheries are expected to be lower in l 996 than in previous years. The 1996 snow 
crab fishery produced only about 50.7 million pounds. At an exvessel price of $1.25 per pound, this fishery 
generated a total ofappro:,:imately $63 million. This represents a 65% decline over the 1995 fishery gross 
revenues ($180 million). In addition, the 1996 fisheries for Bristol Bay red king crab and Bering Sea Tanner 
crab occurred at very reduced levels. Preliminary catch information indicated that the 1996 crab fishery 
harvested 8.1 million pounds of red king crab and only 2.1 million pounds of Tanner crab. As a 
consequence of low stock sizes, the crab fleet is expected to experience major changes in revenues in 1996. 

3.2 Eotential Impacts of Establishing Snow Crab Bvcatch Limits 

3.2.l Alternative I: Status quo, no action. No PSC limit would be established for snow crab. 

In general, crab PSC limits have not constrained most groundfish trawl fisheries. Rather, these fisheries 
close either upon reaching the total allowable catch quota (TAC) or attainment of halibut PSC limits. The 
one notable exception is the rock sole/other flatfish trawl fishery, which was limited in 1993 and 1994 
despite relatively high levels of crab PSC apportioned to that fishery. For example, in 1994 Zone I was 
closed on February 23 due to attainment of red king crab PSC limit (110,000 crabs) and Zone 2 closed on 
May 7 due to the Tanner crab PSC limit (260,000 crabs). The yellowfin sole fishery was closed out of Zone 
l due to Tanner crab bycatch on April 14, 1995. 

Even under status quo, halibut and crab PSC limits may become more constraining to groundfish trawl 
fisheries ifpollock TAC's are reduced in the future. Total annual BSA[ groundfish harvest is limited by an 
optimum yield (OY) cap of two million metric tons. Pollock accounts for about 1.1 to 1.3 mill ion mt of the 
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Value of crab bycstch in groundfish fisheries to directed crab 
fisheries, based on 1993-1995 average byutch ind price. 

Adult male Adult Average: Total 
Erutiva!s_nts W_!:i~ht ~ valuel.5.} 

Red i.:ing crab H.231 6.S J.80 &20,!00 

Tanner crab 920,060 2.J 2.80 5,925.000 

Snow crab 1,958.IJ& l.3 uo 3,818,000 
Total SI0,563,800 

n-------.-.------------------. 
Snow er.ab bycatch in the 1992-l995 BSA1 groundfi.sh folmiu, 
by zone (all gears/targeu}. Preliminary 1996 du~ t~rough 10196, 

~ ZJ2n5.l Other ~reas I2W 
1992 104,844 11,996,347 5,561.358 ' 17,662,549 
1993 40,611 8.922.U.S S,197.956 14,760,722
1994 2S.334 11,424,057 1,0ll,736 12,482,127
1995 94,307 4,338.013 963,469 S.395,789
1996 267,145 2,747,14 t !27,ttn 3.l4\,4i3 
uld-----------------------' 

total OY cap.· The rest is apportioned among other fisheries. This OY cap generally results in TAC 
allocations to higher valued species and fisheries with lower halibut bycatch (such as the pol!ock fishery) 
than to flarfish fisheries (Witherell 1994). For example. in 1996, pol lock TAC was set at the ABC level, 
whereas TACS for flatfish were 665,000 mt below ABC. Hence. if pollack TAC is reduced in the future. 
fisheries will have higher TAC of flatfish to harvest. However, fisheries may be unable to harvest this 
additional flatfish TAC even under existing PSC limits, Reduced PSC limits would make achieving a two 
million mt OY even more challenging. 

In evaluating the status quo, or proposed reductions, it is infonnative to know what crab bycatch in 
groundfish fisheries costs the directed crab fisheries. The answer to this question can be derived from the 
adult equivalent exercise made in the previous section. If groundfish fisheries caught no crab incidentally, 
the crab fishery may increase total ex.vessel 
revenues by about :SJ0.5 million. This 
represents an estimate of opportunity costs. 
Assuming there ,are about 275 crab vessels. 
these crab would equate to about $38,000 per 
vessel in gross ex•vessel value. Potential 
costs of proposed alternative crab PSC limits 
for lr;twl fisheries can be measured against 
potential benefits to crab fisheries. · 

3.2.2 Alt~rnative 2: Estabiish a tix.ed PSC limit for snow crab. Based on a three year average ( 1992-
1994), a PSC limit would be established at a fixed level of l 1.000,000 snow crab in Zone 2. No 
snow crab PSC limit would be established for Zone I, as bycacch in this area has been minuscule 
by comparison. 

Option A: Establish PSC limit at 6 million snow crab in Zone 2. 

Recent data indicate that PSC limits for snow crab could be established. yet not impact groundfish fisheries 
if the available PSC is optimally allocated among target fisheries and seasons. On average, bycatch taken 
in recent years has been less than the PSC limits proposed under Alternative 2. Bycatch was 4.3 million 
snow crabs in t995, and only 2.7 million snow 
crabs in Zone 2 in 1996 .. 'Hence, based o
average bycatch needs, PSC limits could be 
established at either 6 million or l l million 

crab in Zone 2 without much impact on the 
groundfish fleet. . Optimal allocation will be 
difficult to -achieve because these 
apportionments. , are made pre-season. 
However, the Council will be considering an 
FMP amendment in the future that wo
allow individual vessel bycatch accountability. a tool that has potential to reduce bycatch and better allocate 
availabfe PSC. 

As with all ?SC limits proposed under this alternative, trawl fisheries may be negatively impacted if PSC 
limits are not optimally allocated pre.season. In particular, the yellowtin sole fishery stands to be the most 
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impacted fishery. Recent implementation of trawl closure areas in Brisco! Bay (Amendment 37) and around 
the Pribilof ls lands (Amendment 2 ta) have limited grounds available to this fishery. 

The major assumption regarding assessment of impacts for Alternative 2 is that crab stock abundance will 
remain relatively stable, or that the trawl fishery will adapt to changes in crab abundance. As crab stocks 
increase, bycatch will further constrain trawl fisheries if fixed PSC limits are established, This may be 
expected for snow crab PSC limits, in particular. as abundance of large snow crab is projected to increase 
in the near future. On the other hand, if crab stocks continue to decline, bycatch will account for a higher 
proportion of the total annual mortality. 

3.2.J Alternative 3: Establish PSC limits for snow crab that fluctuate with crab abundance. Annual PSC 
limits would be set as a percentage of the NMFS bottom trawl survey index, Limits for Zone 2 
would be set at a percentage within the range 0.005 to 0.25% of the snow crab total population index 
(all districts combined). No snow crab PSC limit would be established for Zone l. 

Qptron A: Set fixed upper limit for PSC at 12 million snow crab in Zone 2. 

}.2.4 Alttmatjve 4 (Preferred): £stablish a PSC limit for snow crab in a defined area that fluctuates with 
abundance except at high and low stock sizes. The PSC cap wit! be set at 0.1133% of the total 
Bering Sea abundance (as indicated by the NMFS 
trawl survey), with a minimum PSC ·or 4.5 million 
snow crabs and a maximum PSC of 13 million 
snow crabs. Snow crab taken within the "~. Ql.tl.liQ 
Bycatch Limitation Zone" (COBLZ) would accrue 
towards the PSC limits established for individual 
trawl fisheries. Upon attainment of a snow crab 
PSC limit apportioned to a particular trawl target 
fishery, that fishery would be prohibited from 
fishing within the COBLZ. This alternative would 
yield a snow crab PSC limit of 6,147,000 snow 

Coordin11tei o( th~ Snow Crab Bycarch 
Limitation Zone, u agreed upon by the
negotiating committee.

N2ob latitude Wes, kmg:(udc 
56•30' Donut Hofe 
56".30' 
5&4CIO' 
59"'30'. 

US,Russia Line 170"00' 

165-00' 
165-00-
!70"00' 

crab for 1997. which is 0.1133% of the total 1996 NMFS survey abundance of 5,424,886.000 snow 
. crab (both sexes, all size groups). 

Alternatives 3 and 4 specify a PSC limit that varies with crab abundance, This is similar to the way PSC 
limits are set for Pacific herring in BSAI trawl fisheries and crab in BSAI scallop fisheries. The measures 
are frJ.meworked such that th,ey are established during the annual specification process. Herring PSC limits 
are set at I% of the projected adult herring biomass (Amendment l 6a). For the BSAI scallop fishery, 'the 
Council adopted floating crab PSC limits as part of the Amendment l package. Crab PSC limits for the 
scallop fishery are set annually as a percentage of the NMFS survey abundance for Tanner crab (0.13 542%) 
and snow crab (0.003176%), but a fixed limit for red king crab within the range of 500 to 3,000 crab. 

impacts of Alternative 3 and Alternative 4 to the trawl fishery depend on the percentage or rate chosen. A 
PSC limit established based on a higher percentage ofcrab abundance will cause the least negative impacts 
to trawl fisheries. Alternatively, a lower rate that equates to smaller PSC limits than set under the status quo 
may result in nega!ive impacts to the trawl fleet (via increased costs. shorter seasons, less fish harvested, 
etc.). 
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Crab PSC rates based on average byemh. 
1992-1995. snd annual crab abundance 

index of.11! sizes. 

Red king cr:.ib 
£Zone l} 

0.40% 
{Zone 2l 

Tanner crab 0.39% 0.79% 
Snow crab 0.10% 

Examination of recent bycatch as a percent of the total NMFS 
population inde;_< (all sizes of crab) provides some guidance on·  
bycatch needs of the groundfish fisheries. Bycatch of Tanner crab. 
1992 through 1995. as a perceniage of the total inde!( ranged from 
0.26% to 0.49% in Zone l and 0.62% to 0.91 % in Zone 2. Snow 
crab bycatch in Zone 2 has ranged from 0.05% to 0.15% of the 
survey index. Average bycatch rates, 1992~1995, based on survey 
percentages are shown in the adjacent table. tf PSC limits were----------------' 
established at these rates, impacts would depend on the speed and magnitude of changes in crab stock 
abundance. 

The threshold limits proposed under Alternatives 3 and 4 were developed from historical bycatch data. and 
therefore may not substantially impact fisheries if PSC can be optimally allocated among trawl fisheries. 
Based on recent bycatch performance. and historic snow crab abundance, impacts on trawl fisheries under 
Alternatives 3 and 4 may be only somewhat constraining to trawl fisheries as long as PSC limits can be 
efficiently allocated among various trawl fisheries. The potential benefit of threshold limits is that while it 
allows bycatch tevels to f1uctuate with crab abundance. it would temper year-to-year variability in PSC limits 
caused by trawl survey abundance estimates: Some stability may also' be beneficial to long-term financial 
plann~ng for trawl companies. 
3.3" B~ring Sea Fisherv Simulation Model Resyltia · 

The Bering Sea fishery simulation model (Ackley 1995) was employed to estimate the economic impacts 
of reducing crab caps in the Bering Sea. A general discussion of the model follows in the next section, and 
a detailed discussion can be found in·Amendments 21 a and 21 b, as well as in the EA/RIR for Amendment 
37 (NPFMC 5/10/96, pp.64~66 and Appendix 8). Detailed output from the model was not provided for this 
section in order to conserve space. and because the output is similar to other model runs in this amendment. 

The Bering Sea fishery simulation model was modified to include the b;,catch of C.hionoecetes oJJ.ilir:l. crab 
and assign caps for this species. The value data for C. bairdi, C. opilio and red king crab were updated for 
this analysis as well. The model was run with the most constraining options in place to examine the greatest 
expected changes from Status Quo. Model runs using both the l993 and 1994 data sets included the 
following options: (t) Status Quo which included a three month closure of the Red King Crab Savings Area; 
(2) a Zone l cap for bairdi crab of 850,000 and a Zone 2 bairdi crab cap of 1.5 million crab; (3) a Zone I cap 
of 35,000 red king crab; (4) a Zone 2 cap of 11 million opilio crab; (5) a run wirh a!I of the above caps in'· 
place {850,000 Zone I bairdi, t .5 million Zone 2 bairdi, 11 million Zone 2 opilio. and :35;000 Zone 1 red 
king crab) as well as the closure of the Red King Crab Savings Area; (6) a run with all ofthe above caps, the 
Red King Crab Savings Area closure, and the Northern Bristol Bay closure (7) the caps and closures as above 
in (6) with the additional constraint ofa 6 million opilio crab cap in Zone 2: nnd (8) The June 1996 Council 
action to close the Red King Crab Savings Area on an annual basis, close Northern Bristol Bay to trawling 
(the 2 block opening not included in this analysis), and based on population size, set the Zone I cap of red 
king crab at 100,000 crab. ln addition (8) applies a Zone l cap on bairdi at 750,000 crab and the Zone 2 
bairdi cap at 2.1 million crab. · 

Option (8) above served as a new Status Quo for five additional runs which varied the opilio crab bycatch 
cap and added the options for a cap-based closure of Zone 2, or of the entire Bering Sea oucside of Zone I. 
The four additional runs were as follows; (9) a nm with a Zone 2 opilio cap of l l mil lion crab; ( l 0) the four-· 
year average bycatch (12.45 million crab} was apportioned among fisheries, and Zone 2 was closed when 
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the cap was attained; ( 11) a run which applied a cap of 7.32 million crab (.135½ of the 1996 abundance 
estimate of 5.42_billion crab) with a Zone 2 closure: ( 12) a run which had a cap of 12.45 million crab with 
a closure of all areas except Zone l when the cap was attained: and (13) a run with a cap of 7.32 million crab 
which also closed the Bering Sea exclusive of Zone I when the cap was attained. 

The model runs which examined the impacts ofvarious area alternatives for the Red King Crab Savings Area 
were presented in Amendment 37. The impacts of the Northern Bristol Bay Closure were estimated by 
model runs and presented in sections 4.0 and 6.0 of Amendment 41. The results of the cap analysis runs 
presented here can be compared with the previous runs with the caution that splitting Tanner crab into bairdi 
and opilio separately may have changed the bycatch rates of areas, and that the crab values have been 
updated. Details of the model and assumptions are available in Amendment 41. 

Initial Analysis 

The bycatch of the crab species in 1993 and 1994, largely because of existing caps, were not generally in 
excess of the most restrictive options used in the model runs, and often were below the more restrictive caps. 
For instance, under Status Quo in the 1993 data, 7.5 million opilio crab were estimated to be bycaught in 
Zone 2 in the absence of a cap, and in 1994 approximately 10 million opilio crab were estimated to be 
bycaught in Zone 2. The cap used for opilio crab was 11 million, so that only specific fisheries might be 
affect~d by the opilio cap, since the overall cap of 11 million exceeded the bycatch from all fisheries in each 
year. Thus the model does not capture the impacts of years in which the bycatch rates for any of the species 
might be higher. Similarly, the impacts of a cap might be less than the model predicts if crab were caught 
at a higher rate in l993 or 1994 than would happen io future fisheries, as was the case in 1994. The bycatch 
of red king crab predicted by the model from 1994 data was approximately 90,000 red king crab with the 
3 month Red King Crab Savings Area closure in place, while in 1995 the actual number bycaught was 
approximately at the most restrictive cap of35,000 crab. 

The constraints on the fishing fleet by the individual crab caps (Alternatives Bairdi (850,000 Zone I, 1.5 
million Zone 2); Red (35,000 Zone l); and Opilio (I l million Zone 2) resulted in changes in net benefits to 
the Nation from Status Quo of less than approximately $500,000 under the 1993 data set (Tables 3 and 4). 
This is because the bycatch of each crab species available to the model was similar to the caps in that year. 
The model runs based on the l 994 data estimated decrements to the net benefits to the Nation of from 
approximately$ I million to $4.8 million. The reduction of the red king crab cap to 35,000 resulted in the 
greatest change from Status Quo under both the I993 and 1994 data. 

Model runs to estimate the impacts ofall three management measures in place concurrently were also made 
using the 1993 and 1994 data. These runs simulated a closure of the Red King Crab Savings Area for the 
first three months of the year, a closure of the Northern Bristol Bay area, and caps of 850,000 bairdi crab in 
Zone I, LS million bairdi crab in Zone 2, I l million opilio crab in Zone 2, and 35,000 red king crab in Zone 
l (indicated as RKC, Caps, N.BB in Tables 3 and 4). With these constraints in place, the estimated net 
benefits to the Nation decreased by approximately $1.4 million using the 1993 data set and by approximately 
$3.9 million using the 1994 data set. 

Reducing the opilio cap to 6 million crab in addition to all of the proposed closures and caps above reduced 
the estimated net benefits to the nation from status quo by approximately $1.4 million using the 1993 data 
and by approximately $II.I million using the l 994 data (indicated as RKC, Cap, BB, 6 mil.Op in the 
attached Tables I and 2). The reason there was no change from all proposed closures and caps in place using 
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the 1993 data and decreasing the opilio cap by 5 million crab was that the bairdi caps closed the Zone 2 
fisheries which w.ould have been impacted by the reduced caps. Using the 1994 data, it was the opilio cap 
rather than the bairdi cap which was more constraining. The overall bycatch of opilio crab was not greatly 
reduced in I993 from status quo because the bairdi crab closure caused fishing to occur outside of Zone 2 
where opilio crab bycatch is still substantial. 

Bairdi Caps 

Additional runs to estimate the impacts of measures taken in June I996 with the most recent (September 
1996) suggested caps for bairdi crab in place were also made (indicated as RKC. current. BB in Tables 3 
and 4). Under these runs with the 1993 and 1994 data the following assumptions applied: (I) Annual closure 
.of the Red King Crab Savings Afea: (2):Annual i:losure of Northern Bristol Bay (due-to ·prngraniming 
difficulty and time available. the summer opening of two blocks for yellowfin sole fishing was not included 
as an option); (3) a 100,000 red king crab cap in Zone I based on current population estimates for 1996; (4) 
a Zone I cap of 750,000 bairdi crab and a Zone 2 cap of 2.1 million bairdi crab. The estimated net benefits 
to the nation decreased by approximately $1.2 million using the 1993 data set and by approximately $2.2 
million using the 1994 data set. These decrements in net benefits to the Nation represent changes from 
Status Quo of 0.4% and 0.8% in the 1993 and 1994 data sets. respectively. 

Opilio Caps 

In order to provide background for possible action to address C. opilio caps, the above run (RKC, 
CURRENT, BB) was assumed to be the new Status Quo with the following measures in place for 1997: an 
annual closure of the Red King Crab ·savings Area: the Northern Bristol Bay closure; a cap of I00,000 red 
king crab in Zone I; and a Zone I cap for bairdi crab of750,000 crab and a Zone 2 cap of2.I million bairdi 
crab. Five model runs using the 1993 and 1994 data sets included the following assumptions: a Zone 2 cap 
for opilio of 11 million crab {indicated in Tables 3 and 4 as Opilio 11.0, Zn 2); a Zone 2 cap for opilio of 
12.45 million (Opavgcap{ 12.45), Zn 2 in Tables 3 and 4); a Zone 2 cap for opilio of 7.32 million 
(Op96cap(7.32),Zn2 in Tables 3 and 4); a cap for all areas outside of Zone I of 12.45 million opilio 
(Opavgcap{l2.45), BS in Tables 3 and 4); and a cap for all areas outside of Zone l of7.32 million opilio 
(Op96cap(7.32),BS in Tables 3 and 4). The cap of 11 million was as suggested by the Crab Plan Team, 
12.45 million crab was the average bycatch ofopilio crab for the years 1992 - 1995, and 7.32 million crab· 
was equal to .135% of the 1996 opilio crab abundance estimate of 5.43 billion opilio crab. Between 1992 
and 1995, the average bycatch as a percentage of the total estimated opilio abundance was .135%. 

The bycatch of opilio crab in 1993 was higher than in 1994 { 14.8 million crab and l2.5 million crab in 1993 
and 1994, respectively). However, in 1993 approximately 60% of the opilio crab bycatch was !liken in Zone 
2 whereas in 1994 approximately 92% of the opilio crab were taken within Zone 2 so that the Zone 2 bycatch 
ofopilio crab was actually higher in 199.4. The application of a Zone 2 cap using the 1993 datll showed little 
impact because of the smaller proportion of crab (60%, or approximately 9 million crab) taken in Zone 2. 
In 1994. on the other hand, a much higher proportion and number of crab were taken in Zone 2 (92% or 
approximately 11.5 million crab), and thus the Zone 2 caps would have a much greater impact using the 1994 
data set. 

A Zone 2 cap of 11 million crab resulted in a net decrement in benefits to the nation of approximately 
$34,000 due to late attainment of the cap by the flatfish/rocksole fisheries using the 1993 data set. Note that 
the opilio cap was not attained under the Zone 2 cap of 12.45 mill ion crab using the 1993 data. Yellowtin 
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Cate~ and bycatch in the rock sole trawl fishery through the first PSC cl,nure, 1993-199:5.

Reason Harvest Zone I Zone i halibut 
Date for (mt) of Tanner red king mortality 

Ye:ir C!ms!1 rod;; sole ma L!llll 

!993 Feb 16 RKC. Zone l JS..000 420,000 1&1.000 667 
1994 Feb 28 RKC. Zone I J7.000 259.000 154,000 281
199$ Feb 21 Halibut 32.000 320.000 19,000 428 
1996 Feb 26 Halibut 19,000 190,000 9,000 436 

sole attained their portion of the 1 ! million Zone 2 opilio cap using the 1994 data for a net decrement in 
benefits to the nation ofapproximately $1,6 million. Again, the I 2.45 million Zone 2 cap showed no impact. 
Reducrion of the opilio cap to 7.32 million crab in Zone 2 resulted in a reduction of net benefos to the nation 
of approximately S118,000 using the 1993 data set and a reduction of net benefits to the nation of 
approximately $8.75 million using the 1994 data set. The effect of the Zone 2 closure is especially apparent 
in 1994 due to the concentration ot' effort and bycatch within Zone 2 in 1994. Without effort in areas outside 
of Zone 2. the mode! had no areas to transfer effort to when Zone 2 was closed to fisheries. The model 
therefore overestimates the impacts in cases when carget is actually available outside of Zone 2. and is more 
representative of cases where the target is only available in Zone 2. 

Closure of the entire Bering Sea outside of Zone I upon fishery attainment of opilio caps showed small 
. , . impacrs with a high cap, such as 12.45 million,ibut large impaets with a lower.tap of732·milffon. Using 

the l993 data set, the loss of net benefits to the nation was approximately $771,000 with a Bering Sea cap 
of 7.32 million crab. Using the i994 data set, the loss in net benefits to the nation reached approximately 
$11.5 million with a 7.32 million opilio cap. The fishery which attained its portion of the cap and was most 
tmpacted by the reduced cap was the yellowfin sole fishery. Under this model run the overall bycatch of 
opilio crab was reduced by approximately 4.6 million crab. but the total catch of ground fish was reduced by 
approximately 11 S.000 metric tons due to the attainment of caps. 

Qailio Negoriatians j I /6/96-11/7/96 

As additional analyses for the opilio crab cap negotiations, model runs using the 1993 and 1994 data were 
made with a Bering Sea wide cap of 4.464,693 crab (indicated in Tables 3 and 4 as Op96cap(4.46),BS). 
This cap is equivalent to 0.0823% ofihe 1996 abundance estimate of 5.4249 billion opilio crab. The results 
of these runs indicated a greater impact to grnundfish fisheries than those runs with a Bering Sea cap of7.32 
million crab. Under the 4.46 million crab cap, the model projected a greater decrease in net benefits to the 
Nation of$2.5 and $13.7 million using the l 993 and 1994 data, respectively. It should be noted that in 1993 
and 1994, between 12 and 14 mi 11 ion crab were bycaught. Using l 995 or 1996 data when fewer crab were 
bycaught the model would be expected to estimate lower impacts (e.g. fisheries would catch crab at a lower 
rate and be closed later in the season due to caps). 

3.4 Potential Cumulative fmtiacts and [nteractions with Other Management Measures 

Implementation of Amendment 4 t, along with area closures implemented under Amendment 3 7, may have 
cumulative effects on groundfish trawl fisheries. As noted by the Scientific and Statistical Committee. time• 
.-;.rea closures cause area shifts in ground fish fishery effort. With each a<lditional bycatch restriction, options 
for the groundfish trawl fleetS are reduced and these effort shift could increase the bycatch of other 
prohibited species. To some extent, this situation occurred in the rock sole trawl fishery as a result of 
implementing the 
Bristol Bay Red King 
Crab Savings Area by 
inseason action in l995 
and 1996. The 1996 
directed rock sole 
fishery was apparently 
closed early due to 
increased halibut 
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bycatch per metric ton of groundfish. Bycatch rates for Tanner crab also increased (note that about the same 
amount ofTann,:r crab bycatch was taken. and less rock sole was caught). but bycatch of red king crab was 
much reduced due to the closure. 

The impacts of trawl closure areas on the trawl fleet may be further exacerbated by reduced crab PSC limits. 
As discussed in the previous paragraph, implementation of the Red King Crab Savings Area may cause 
higher bycatch rates for Tanner crab in the rock sole fishery. Hence, to maintain the rock sole fishery in 
Zone I at current harvest levels. a relatively high proportion of Tanner crab PSC (requiring -300,000 crab) 
could be allocated to the early season rock sole fisnery. Toe nearshore Bristol Bay \raw! closure adopted 
under Amendment 37 may similarly shift effort of the yellowfin sole trawl fishery into Zones I and 2, which 
may have higher bycatch rates ofTanner crab, snow crab, and halibut. Hence, the yellowfin sole fishery may 

. . , require increased allocation ofTanher-crabs and halibut,'.o maintain haiv.!st levels. Allocations of crab P:fC- : 
among trawl fisheries will become much more contentious, even at current halibut and crab PSC limits. 
With snow crab PSC limits established for a certain area, all trawl fisheries could be affected. as fisheries 
may be shut out of better fishing areas sooner. Flatfish fisheries may be "forced" to shift effort into Area 
5 14, an area that receives some effort for flatfish (Figure 9), but which typically has moderately high 
bycatch rates of halibut. Because attainment of the halibut cap shuts down fishing in the entire Bering Sea 
for the affected fishery, the combination of closure areas and crab PSC limits may have significant negative 
effects on certain trawl fisheries, particularly those targeting Oatfish. 

3.5 Administrative. Enforcement and Information Costs • 

Some additional costs for administration are expected under any of the alternatives to the status quo. 
Establishing a new PSC limit for snow crab will require small additional costs to monitor bycatch inseason, 
and to notify the fishing fleet when these limits are met. No additional costs for enforcement or information 
requirements are expected under any of the alternatives to the status quo. Observers already collect • 
information necessary to monitor the bycatch of snow crab. 

E.A/RIR for BSA( Amendment 40 22 October 2. I 997 



4.0 FINAL REGULATORY FLEXIBILITY ANALYSIS 

The objective of the Regulatory Flexibility Act is to require consideration of the capacity of those affected 
by regulations to bear the direct and indirect costs of regulation. If an action will have a significant impact 
on a substantial number of small entities an Final Regulatory Flexibility Analysis (FRF A) must be prepared 
to identify the need for the action. alternatives, potential costs and benefits of the action, the distribution of 
these impacts, and a determination of net benefits. 

NMFS has defined all fish-harvesting or hatchery businesses that are independently owned and operated, not 
dominant in their field of operation, with annual receipts not in excess of $2,000,000 as small businesses. 
In addition, seafood processors with 500 employees or fewer, wholesale industry members with 100 
employees or fewer, not-for-profit" enterprises, :and government jurisdictions with a population of 50,000 or 
less are considered small entities. A "substantial number" of small entities would generally be 20% of the 
total universe of small entities affected by the regulation. A regulation would have a "significant impact" 
on these small entities if it reduced annual gross revenues by more than 5 percent, increased total costs of 
production by more than 5 percent, or resulted in compliance costs for small entities that are at least I 0 
percent higher than compliance costs as a percent of sales for large entities. 
1fan action is determined to affect a substantial number of small entities, the analysis must include: 

(I) a description and estimate of the number of small entities and total number of entities in a 
particular affected sector, and total number of small entities affected; and 

(2) analysis of economic impact on small entities, including direct and indirect compliance costs, 
burden of completing paperwork or recordkeeping requirements, effect on the competitive position 
of small entities, effect on the small entity's cash flow and liquidity, and ability of small entities to 
remain in the market. 

Under Section 603(c) of the RFA, each !RFA must contain a description of any significant alternatives to 
the proposal that accomplish the statutory objectives and minimize the significant economic impact of the 
proposal on small entities. These alternatives could include: 

(I) The establishment of differing compliance or reporting requirements or timetables that take 
take into account the resources available to small entities; 

(2) The clarification, consolidation, or simplification ofcompliance and reporting requirements 
under the rule for such small entities; 

(3) The use of performance rather than design standards; 

{4) An exemption from coverage of the rule. or any part thereof, for such small entities. 

4.1 Economic Impact on Small Enri1ies 

Most trawl vessels and processor participating in the BSA! groundfish fishery would be affected by the 
management measures proposed under all alternatives to the Status quo for the three management measures 
under consideration. 
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Most catcher vessels harvesting groundfish off Alaska meet the definition of a small entity under the RFA. 
In 1993, 132 tra)VI catcher vessels landed groundfish from the BSAI. Many of these vessels would be 
affected by PSC limits considered under alternatives to the status quo. The economic impact on small 
entities could result in a reduction in annual gross revenues by more than 5 percent and could, therefore, 
potentially have a significant economic impact on a substantial number of small entities. 

Alternatives that addressed modifying reporting requirements for small entities or the use of performance 
rather than design standards for small entities were not considered by the Council or in this analysis. Such 
alternatives are not relevant to this proposed action and would not mitigate the impacts on small entities. 
Allowing exemptions for small entities from this proposed action would not be appropriate because the 
objective to further limit l:. Q.l1:i.[iQ bycatch in the BSAI groundfish fisheries could not be achieved if small 
entities were exempted. 

The proposed rule to implement Amendment 40 was published in the Federal Register on August 13, 1997 
(62 FR 43307) and comments were invited on the IRFA. No comments were received on the lRFA. 
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Figu:e: 3. Prohibited .species bycacch limiuuou zones in th: Be:J:tg Si:.!a for red king cr:i.b lC.d Ta.un:r c:ab. 
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Rgure 4. Toe snow crab bycatch limitation zoae (SCBLZ) ~!"?_posed under ..~lternative c.. 
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Table 1. Prohibited specks card1 (PSC) appordo~eoc for l:?96 BSAl trawl fisheries. 

Anal 1996 BSA! Traw! Fhharia:s PSC 
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Crab bycatch (m..anbcrs cfcrab. ail siz:::s) from l.995 BS•.l,,J traw_l fisheries. by gear. targer.. md ar:.:i.. 
Sou.'"C:: Blend estimates supplied by .;-:~n=s Alaska Region 2/14196. 
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10.0 APPE:--i'DLX l Summary of Snow Crab Biology, Fishery, and .\fanageme~ 

Snow Crab 

Biology: Snow crab:! {C/1i,:;mc,,:ceu:s opri,o) are ci<S'Jibu:d 011 the contnlenul shcli ::or' the 3criq Se1. C:11.:i:eh1 5<:-'l, ,lflO in the \\Otem 

Atlantic Ocan u far $Cuth as :',.fainc. Snow crab 1re nor or~( in tltc Gulf of Al:ub. i.-, the Bering So. sr:ow c~bf m: ,:ommon at 
Jc0ths ~ dun .:ZOO meter.I. The== Bains SCJ. popul.1.tion Within U.S. wateN 11 r:u.n.a~eo .u .t sin5Je Jtix,:.. however, :.!',e di:nnbution 
gf the pcputi.cion atc:n<U into Ru.ss1.1.n v.-atets to tn unJ:no""'7t degree-. While 5{W. of the females .:m: m:tture 11 50 mm. lhe mean si.te of 
:r.trure !CTI.ud \/UlC:S from ye:tr to yar Ov<:r a ran;e Qt63 1·nm to 72 mrn Clfl~ 11,1dth. r:;f1"1ald CC.UC srowins ,..;i.h 1 terminal molr 

upon ri::i.chins maturity. and nn:iy execeu 80 mm can.o1ee width. MJ.le:s simil:.;!y e:::ue growins upon r=:hing a terminal moll ,,.,-hen 
the:,-ae.quil'C: the w-se d.w eharae:msuc o( 111:ttuncy. The mediin -.u:c of m:i.turi1y for mail:$ i:. 65 mm c:itJ.;:-~cc width (app<ox.imttdy 4 
yczn ¢Id). MA!d lari!cr th~t 60 mm grow u about 20 mm pc:-r molt. but indivi<luil.t vary v.-idcly in thil f"3lrd. Fcm~lc snow cr:ilt1 ue 
1blc to 1tore sperma-tophol1:$ in semin1I ves.ida 1nci fertiiizc suhequenc esg cluti:ha ,,.,~thoul m.1ti:13- At k:ut rwo c!utcl!a (:.;In be 
,r:rulizo:l ~ llcn::d rp:rmatophofc. but ({IC frcquem:::y o( this oecun-in; in n;ilurc ii noc kno1,1,11, Snow c~b ti:ed en 111 e;qensive v::n~ 
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Abumhnte. vr b:n;e m:ilc:1 (milUou.s uf 1;r:ib 
~tO" from ,iMFS £nwl sur,·ey;. pn·lusoa 
z;uidd.ioe b:u·,.·e-,t le\•e!s (m.illion.s of pouow).. 
,ad tocal ,,u:bc.:i (millions of pounds. iac!u1H.og 
ue.adl!.W) of B-criag Su sn°"' cnb, !980..1996. 

Yen Abunch nee &ID. ut£tt 
1980 a~ !'.l. 39.6 • 
1981 :LI, j9.S • 91.0 5.2.S 
1982 ·A-. t G.O • 2:.0 2?.1 
1983 !UI 15.1 .!G. l 
198--1 !1~.9 49.0 Z6.! 
l9SS !ID 9!.0 66,0 
t986 !2S.9 37.0 93.0 
!9!7 12!.0 56..L IOL9 
!938 :61.1 l l'l.i' I :Z.J.C 
1989 163.l !32.C !49J 
l990 60!1.7 IJU tu LS 
1991 307.0 3L$.0 J::3.6 
t992 .120.3 3J3.0 ,il,S.J 
t993 21:.9 207.1 ~0.8 
t99-.l l l l.9 105.3 [49.S. 
1995 99.9 7:i.6 75-3 
1996 ~G-5 S-0.1 65.i 
1997 .U7.0 

C.it.:h o( B~.;11: Se;i snow c:~b incn:3-Sed fro in um::ier I million pounds in 
; 9iJ !o over -313 rr:1llion p<:unds in [99:?. The 1991 ca.i: a~t-. wu 
:ollowco b•, <.-:-duci:d l::muinl'!s thcrc:2.1kr. The 1995 or1h0 1isim-y v.as 
~~.;!¢.1 b<,· 253 \·~.s. TI\~~n o~.m on January l :i ind luccd 33 
'.u,'1. A tot.ii o( 74 indlion pee.ind:,; were fancied. Av~ie wei!hl of c:ab 
~ .,,,as: 1.2. po1.1nd:s v.cmh S2..13 per' pound CXYC1$¢1. Toal nlue of 
the 199 5 snow cr3b fishery wu SI SO million exvcsu:i. 

tr:~ Jandingt are C:'(;,o:ted in•·eoming }"¢4N due to good rc,::nmmcnt 

o( subkuJ maid. A GHL of 117,0 million pound.1 wu csul).h~hi:d fot the 
! 997 ti;hc!;f, wtticl'I be;i1u on hm.1.:uy 15. 
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11.0 APPE~lJ!X 2 Crab Bycatch Committee Agreernent 

0c X~-~ 7, 1~96. d::.e foil~"'i!lg ,l~-= -:.-as r.....cc..... ::y ti:..: ~orizcc: cco::,..,..~....... on PSC :"2.?S fer e,. 
.Qtlilk: :.n t/:u:. Be"i.cg Sea trav.i ~si::~-ic::s. -

PSC·caps fur C. opi}iQ 

ThePSC limit fer~~ (C. apilia) cl=: in &:ri~ Se.a 1:r2wi ~..e:s '1,1'.,ili l::c bas::::i en roai 2.butld:iz:i:: o: 
.C.~ as mcm:I by tile )l'M:fS rnn.ai bot:om trawi m:vey. The PSC cap will be set at 0.1133% of 
the total Bering Sea abundance., with a minimum PSC of 
4.5 million snow crabs and a maximum PSC of 13 rnillion 
snow, crabs.. S:::ow c:ab t.acn wmrin the ~soow C..i.b Bycgci:i 
Li:o.i.tatioo. ~"' (SCBLZ) wouid. ~ tO?odl'ds the PSC llil:ms 
::sr.ahl!strd. fur~ traWl fi:shu:e:s. U'EX'JO :amim.rtem <:Ji a~ 
:lb PSC li!:i:ti't zt"tX:lrrioned to a oaniculu t:ra",71[ tz...t?.:t :::ishc-v. tb.ac ..... - - . 
~shcy wou!d b: pwmhl-..o:i ~,.,t.1 fisaix:g ""iti:ti:r::. d1e SCBT.Z. 

Xote ~;..,,,, m:.s ~ ";:.'C'tUd jt:ild a su:r:t C'J1J PSC l:.::ri:c of 
c.!47.CC-O snow c:-:w fer l99'i. Tcis n:umbcr is 0.11'.:'.:% oi ti:.:: tcai 
~ 9% ~~ ~ a..,.o:uianc.:"' ci .5.42.!..88 6 .OCO Sil.G'W crib (!::Qth s:x::s. all siz~ g.01.c::s). 

CaV"QtS and Rc:commendations; 

u·ar::i 517 C}'Cll6 c:x=is 500.CCO SilO\Xr' c::n.b in any c::.: ye:ir. ;be ec,...,...I shct:ici :CT!Sicie:- o.ov;ig ±e 
som:h= ccund.ary of the~· cab byczn:.:. Hmi-:uioo zone i;-.Jm 56~0' ~ .:6:C-o·. 

_;.Jl parties he= ccc•;:1• si~ ,.;.-u.I s-..tp?Xt ±is ~-=-'"!"~:m a::: 6-e N'crth P-..=.t.c: r-saer::-1 ~~~ 
~=mg i,.,.,·iJgn ~ re-vie-.· aOli ~ Tee C:rnrn:ic.::~ :-::::'.;...,.._ _,cis ti:l.at rh.e ~'Pf:.1C i:,or,:iye 

tis ~ r.:.iri:!cl".:1 ..-:-:c~ .:..t::f su:i::somrvc ,..:.,..,r~ .fret:: ti::::is ~ t::le:as=s =.e ;:2l'ti::s fr= ~r:b.g 
saici~e::i.r.. 
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