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On February 25, 1992 the Westward Region's Commercial Fisheries Shellfish staff met at the 

Kodiak Fisheries Industrial Technology Center for the annual staff meeting. Staff in attendance 

is listed in Table 1. The meeting was convened at 09:30 hours and in session through 1630 

hours. The meeting was reconvened on February 26 and 27 at 0830 hours and adjourned at 1630 

for each of those respective dates. All action items are humerated and listed in Table 2. All 

staff meeting reference materials are attached and listed in Appendices 1 through 12. 
-a - 

Introduction by Bill Nippes. 

A. Budget (Nicholson) 

Mr. Nicholson requested to move this agenda item to the e d - o f  the meeting. At this 

time Bill Nippes suggested staff attend the Kodiak Local Advisory Committee meeting 

on February 26 at 7:00 p.m. in the fishermen's hall. 

B. Review of 1990191 (Appendices 1, 2, and 3) 

KODIAK. Mr. Spalinger presented a brief review of the area shellfish fisheries. In this 

review the issue of biological and management thresholds were discussed. Mr. 

Spalinger stressed the need to develop these thresholds for the Kodiak area fisheries. 

Pot limits were recently introduced for the area Tanner crab fishery (75 gots/vessel). 

Pot limits were tied to biomass, and all participating vessels are allotted an equal 

number of pots. Buoy identification stickers were issued and few problems were 

encountered using this system (Mr. Spalinger indicated that 11 replacement stickers have 

been issued to date). Mr. Spalinger also presented 1991 effort and harvest figures for 

the area Dungeness, scallop, urchin and octopus fisheries. 

SOUTH PENINSULA AND CHIGNIK. Mr. Spalinger informed the staff that the 

Tanner crab fishery was closed in 1991 due to small numbers of legal sized males found 

in the annual trawl survey conducted in the summer of 1991. The survey results also 

indicated that there was no evidence of a significant change in this trend for the near 



Table 1. 1992 Westward Region annual shellfish staff meeting attendance. 

Staff Member Title 

Bruce Bxsett 

Dean Beers 

Bill Donaldson 

Ken Griffin 

David Jackson 

Larry Nicholson 

Bill Nippes 

Rance Morrison 

Doug Pengilly 

James Spalinger 

Donn Tracy 

Mike Ward 

Leslie Watson 

- 

KodiWAlaska Peninsula Area Finfish Research Biologisi 

Bering SedAleutians Area Asst. Shellfish Research Biologist 

Kodiak Area/Alaska Peninsula Shellfish Research Biologist 

Bering SedAleutians Area Shellfish Management Biologist 

Kodiak/Alaska Peninsula Area Asst. Shellfish Management Biologist 

Westward Region Supervisor, -= 

Regional Shellfish Coordinator 

Mandatory Shellfish Observer Program Coordinator 

Regional Biometrician 

KodiWAlaska Peninsula Area Shellfish Management Biologist 

Asst. Mandatory Shellfish Observer Program Coordinator 

Bering SedAleutians Area Asst. Shellfish Management Biologist 

Bering SedAleutians Area Shellfish Research Biologist 



Table 2. 1992 Westward Region annual shellfish staff meeting action items. 

Item Description and directed staff member(s): , 

Directive from L. Nicholson and 3,-Nippes to L. Watson for information detailing the 
short and long term possibly achievable objectives from implementation of a P.I.T. tag 
study in the regional shellfisheries. Ms. Watson requested clarification from staff of 
management goals by usage of a fisheries tag study prior to April 1, 1992. 

Directive from L. Nicholson and B. Nippes to send D. Beers and D. Tracy to the Alaska 
State Trooper Academy for Peace Officer deputization. 

-- * 
a=: 

Directive from B. Nippes to D. Beers to contact NMFS and clarify federal versus state 
identification of hybrid Tanner crab to account for the population in survey data. 

Directive from L. Nicholson to K. Griffin and R. Morrison for draft of a memo detailing 
need for an alternative sideband frequency or means of communication for o b t a i n i n g 
observer reports during fisheries. 

Directive from B. Nippes to D. Jackson for draft of a proposal to the Board of Fisheries 
restricting multiple Tanner registration in the Kodiak/peninsula fisheries. 

Directive from L. Nicholson and B. Nippes to R. Morrison and D. Tracy for production 
of an Observer Program video presentation for board meetings and public relations. 

t : Directive from B. Nippes and L. Nicholson to R. Morrison for draft of a proposal to the 
Board of Fisheries mandating observer coverage at shoreside processing plants. 

Directive from L. Nicholson to K. Griffin for draft of a memo detailing the housing 
shortage and affordability problems for state employees in Dutch Harbor. 



f~~ture.  Mr. Spalinger also presented 1991 effort and harvest figures for the area 

Dungeness fishery. 

- - 

BERING SEA. Mr. Griffin presented a summary of the 1991 king and Tanner crab 

fisheries. Discussion was focused on the fact that increased effort in the St. Matthew 

and Bristol Bay king crab fisheries has shortened the duration of the seasons to the point 

that inseason management of these fisheriej .las become increasingly difficult (Closure 

of the 1991 St. Matthew fishery was based on a comparison of historical data to the pre- 

season assessment of anticipated effort). Questions were raised pertaining to what 

constitutes a reasonable fishery duration to allow for inseason management. Suggested 

proposals were mandating pot limits for such fisheries and pre-registration to allow for 

earlier effort assessment. Mr. Griffin also summarized the 1991 Bering Sea hair crab 

harvest and concluded that the small amouxlt of effort indicates that there is currently 
-9 

no directed fishery on this species. 

ALEUTIANS. Mr. Griffin presented a summary of effort and harvest in the king and 

Tanner crab fisheries. Discussion was focused on the theory that Dutch Harbor and 

Adak brown king crab populations are shared stocks. A visual or PIT (Passive 

Integrated Transponder) study was proposed as a means to resolve this issue and 

facilitate better management of these fisheries. 

Review/Discussion of ongoing projects. (See Appendices 4, 5 and 6). 

BITTER CRAB SYNDROME. Mr. Jackson presented a summary of research conducted 

in the Kodiak, Alaska Peninsula and Eastern Aleutians areas in 1990 to document and 

analyze the incidence of Bitter Crab Syndrome (BCS) in the Tanner stocks in those 

are:is. Mr. Jackson gave a brief overview of sampling procedures and analysis 

mentioning that detecting early stages of BCS using blood smear samples can now be 

conducted in the Kodiak office as a staff member has gained the necessary training from 

the ADF&G Juneau pathology lab. Discussion was focused on the possible effects of 



an increased incidence of BCS on the commercial Tanner fisheries and the need to 

harvest marketable crab while still in the early stages of disease. 

- - -- 

P1T PROJECT. (Watson, Beers, Pengilly). Ms. Watson and Mr. Pengilly presented a 

summary accompanied by a video of the 13ering'sea test fishery funded PIT feasibility 

study conducted at Westward Seafoods in Dutch Harbor during late October and early 
-- - 

November 1991. Working in conjunction with Infopet Systems Inc., Ms. Watson and 

staff concluded that the use of PIT tags accompanied by an automated tag detection 

system can be an effective means of implementing tag study applications and objectives 

(detection of tags was determined to be 99% effective overall). Discussion was focused 

on the feasibility of continued funding of the study and clea: definition of long term 

objectives of the project. Also a comparison of the effectiveness of visible may) tag 

usage versus the PIT tag was commented on. (Action item 1). 

COLLECTORS. Mr. Donaldson gave an oral and visual presentation of the ongoing 

"sausage collector" study being conducted in Chiniak Bay, Kodiak. A summarj of the 

study revealed information about the rearing and settling patterns of juvenile red king 

crab. Discussion focused on the continuing benefits of the study, continued funding and 

support for the project from the regional staff. 

D-E. Review of planned activities & Does current management/research structure meet goals on 

the long term or short term? (See Appendix 7). 

MANAGEMENTRESEARCH. Staff members participated in a discussion of the 

priorities/issues facing the region and where management and research needed to focus 

effort to address these topics. Stock assessment was agreed upon as the paramount 

problem and possible ways to resolve this issue were commented on. The application 

of a tag study for future comparison to annual trawl survey results was discussed and 

once again the question arose with regard to the advantagesldisadvantages of the usage 

of P.T.T. tags as opposed to a visible tag study. Another topic brought up was the 



problem of excessive effort levels in certain fisheries. Mr. Griffin suggested possible 

solutions being pot limitaticns and reducing entry in the affected fisheries to prolong 

seasons and allow for some degree of inseason management. 

The harvest of illegal (undersize) bairdi Tanner crab during the Bering Sea opilio fishery 

was also an issue and the Dutch Harbor staff was encouraged to take a more active role 

in assisting Fish & Wildlife Protection (; iT) with regard to enforcement and it's 

relation to the shellfish observer program. Overall there was consensus among staff 

members that a need exists for more interaction and cooperation between management 

and research personnel to address regional priorities. (Action item 2). 

F. Trawl Survey (See Appendix 8) 

POTENTIAL PROBLEMS. Mr. Pengilly @ye a presentation of his statistical analysis 

of the federal and state crab population surveys and discussed factors that potentially 

affect the accuracy of the survey conclusions. Mr. Pengilly stated that factors to 

consider can include disregarding tows with high densitys of crab, problems with 

randomly surveying the vast areas encompassed by the fisheries, an absence of clearly 

defined crab habitat, and variations in the marine substrate where surveying is necessary. 

POTENTIAL FIXES: Mr. Pengilly proposed that a potentially more effective means 

of assessing densities would be to more closely scrutinize those areas where large 

numbers of crab are found during tows and incorporate this information into the 

assessments that define the guideline harvest levels. Overall Mr. Pengiliy concluded that 

the Icodiak area surveys have most likely been overestimating population abundances 

in the past. 

G. Review of Region Management Plans. 

THRESHOLDS. Mr. Donddson presented a comparison of biological versus 

management thresholds applied in the fisheries and noted that the Dept. has no 



established biological thresholds with the exception of the Kodiak area king crab fishery 

(5.5 million mature females). Mr. Nippes added that management thresholds for the 

Bering Sea stocks are established in the Federal Management Plan and are monitored 

through trawl survey findings and inseason CPUE's. A proposal was made to establish 

biological thresholds for each fishery that would'possibly allow closures to be based on 

numbers of fecund females as well as legal males in the population. 
-- . 

H. Tanner Crab 

SPECIES IDENTIFICATION. Mr. Beers initiated a discussion on the question 

surrounding hybrid Tanner crab identification by the National Marine Fisheries Service 

during the annual trawl surveys. The current estimate by:&VMFS of a 1% percent 

occurrence of Tanner hybrids in the Bering Sea was questioned by Mr. Beers, Mr. 

Griffin and Mr. Tracy. Also discussed was the problem of NMFS using different 

criteria for the identification of Tanner hybrids than is used by Department personnel. 

(Action item 3). 

"RED EYE" LEGAL DEFINITION. (Griffin, Morrison, Beers, Tracy). The Dutch 

Harbor staff all commented that the current legal definition appears to be a workable 

solution to species identification of Tanner crab both from a legal and industry 

standpoint. Mr. Morrison and Mr. Tracy indicated that some adjustment in the Shellfish 

Observer Program was necessary with respect to data forms to incorporate the regulation 

changes. 

I. Inseason Management. 

USE OF P.I.T. TAGS. (Watson, Beers). No staff meeting notes are available to 

reference this discussion. 

SALMONLEERRING. No presentation on this topic was given during the staff meeting. 



CRAB. Mr. Griffin indicated that during the Bering Sea opilio fishery there was a need 

for an alternative side band radio frequency to accomodate weekly observer catch 

reports. Mr. Griffin noted that current observer reporting schedules often conflict with 

industries daily contact with fishing vessels. (Action item 4). 

Need for Board of Fisheries action. (See Appec-:x 9). 

PROPOSALS: (A11 Staff). 

Subsistence - Mr. Nippes submitted a proposal that the Commercial Fisheries 

Division be relieved of the responsibility of accounting for subsistence catches and 

administering permits. Mr. Jackson proposed that restrictions on fishing depths for 

Tanner crab be lifted. Mr. Spalinger also proposed that state regulations regarding 

size limits for Tanner and Dungeness crah model those of the federal government. 
%Z 

Bering Sea commercial pot storage - Mr. Nippes suggested eliminating wet pot 

storage in the Bering Sea completely to eliminate excess gear utilization during 

fisheries. Mr. Jackson indicated that a clarification of regulations would be helpful. 

All staff agreed on restricting wet storage. 

Bering Sea commercial pot limits - Dr. Paul Hooker from the Commercial Fisheries 

Division and Dr. Mark Herrmann from the University of Alaska presented an 

economic impact analysis of pot storage limits using the 1990 Bristol Bay Red King 

Fishery as a model for their study. Reasons for proposing pot limits in the fisheries 

included reduction of excessive gear loss during the Tanner seasons and extension of 

the seasons of the red and blue king crab fisheries to allow for some degree of 

inseason management. The results of the study indicated that alternative pot limits 

would have some effects on the productivity of the fleet relative to vessel size and a 

small effect on increasing the duration of king crab fisheries to allow for inseason 

management. 



District registration for Rodiak Tanner crab - Mr. Jackson proposed that registraticri 

for Kodiak Tanner crab be separated by district. Mr. Nippes suggested possibly 

creating new registration areas to address this issue. (Action item 5). 

Groundfish longlining - Mr. Nippes.and Mr.'~ackson proposed that longiining gear 

for cod pot fishing be eliminated by regulation. Mr. Ward commented that pot fishing 
--. 

was less of a gear conflict with crab fishermen than trawling. All staff agreed to work 

in the direction of eliminating long lining of cod pot gear in the Kodiak and Chignik 

areas, 

Other issues - Mr. Griffin brought up the issue of deadloss:.(i.e. undersize and female 

retained crab) being discarded on site at shoreside processors in the Bering Sea and 

the possible stock contamination from such practices. Mr. Morrison and Mr. Tracy 

mentioned that a number of floating processors in the Akutan area were using tender 

vessels to transport delivered catches during the Tanner fisheries. The question of 

extending observer coverage to these tender vessels was discussed as a possible 

inclusion in the proposal detailed under "OBSERVER PROGRAM" to mandate 

observer coverage at shoreside processing plants. 

REPORTS. Mr. Nippes suggested to research and observer program staff members that 

cornpiling video presentations for board meetings and other functions may be an effective 

means of giving outside parties a broader perspective of ongoing research projects and 

the shellfish observer program. Other possibilities for video presentations included 

annual trawl surveys and major projects. All staff agreed that video can be utilized as 

an important public relations tool. (Action item 6). 

ATZTENDANCE. (Nicholson, Nippes). Mr. Nicholson brought up the issue of the 

increasing need for greater personnel attendance at staff and fisheries board meetings. 

Mr. Nippes added that upcoming personnel changes necessitated more contact and 

exposure between regional and statewide staff. Mr. Nicholson also encouraged more 



regional staff attendance at local advisory committee meerings to facilitate more 

infomative responses from staff to local and regional issws. 

K. Dutch Harbor S taffinaquipment. (See Appendix 10). 

STAFF. Mr. Griffin presented an assessment of current Dutch Harbor staffing needs and 

levels noting that in 1991 additional staff from Kodiak and Cold Bay were required to 

meet the requirement of offering tank inspc,.rions'for the king crab fisheries (i.e. St. 

Matthew, Bristol Bay) in areas stipulated in regulation. Mr. Griffin added that recent 

staff reductions posed difficulties for maintaining a dockside sampling strategy and a 

Dep'artment presence at remote processing locations. 

EQUIPMENT. Mr. Griffin emphasized the need for replacement of existing state 

vehicles for the Dutch Harbor office. Mr. Nilues indicated that a Department purchased 

vehicle would be arriving on the state ferry in early May of this year. Mr. Nicholson 

added that the Department of Transportation had budgeted for two additional replacement 

vehicles to be available for the Dutch Harbor office in June or July. 

OBSERVER PROGRAM. (Nicholson, Nippes, Griffin, Morrison, Tracy). Mr. Morrison 

presented an overview of the Mandatory Shellfish Observer Program focusing on historic 

background and the continuing expansion of the program primarily due to the mandate 

requiring observer coverage beginning in 1990 for catcher and floating processors 

participating in the Bering Sea opilio fishery. Mr. Morrison also indicated that the 

increasing amount of vessel effort in all the regional shellfisheries was in part responsible 

for the elevated need of observers. A series of tables and graphs were exhibited that 

displayed trends in levels of observer deployment, briefings/debriefings and violations 

reported by observers in various fisheries. Mr. Morrison and Mr. Tracy also brought 

forth a number of proposed regulatory changes to alleviate ongoing problems with the 

efficient implementation of the departments role in the program. At this point, Mr. 

Nicholson introduced the current federal and state proposal to be taken up by the North 

Pacific Fisheries Management Council that in effect would incorporate the federal 



groundfish and state shellfish observer programs with funding for both programs to be 

derived from a tax levied on industry. Discussion focused on whether necessary changes 

could be assimilated into the possible restructuring of the shellfish program if the 

NPFMC approved the incorporation of federal and state observer programs. WI. 

Nicllolson and iMr. Nippes suggested that the observer coordinating staff submit the 

proposed changes in a general draft of ideal shellfish program structure. Mr. Griffin 

expressed support for the proposal mandating observer coverage for shoreside processing 

plants in view of Department staff reductions, and all staff concurred with this. (Action 

item 7). 

L. Other. =,: --. 

DUTCH HARBOR HOUSINGDUNKHOUSE. (Griffin, Tracy). Mr. Griffin brought 

up the issue of the current shortage of available housing in Dutch Harbor and the 

problems of affordability for seasonals not included in the regional policy regarding 

bunkhouse residence. Mr. Griffin also commented on the fact that all federal and some 

other state employees (full time and seasonal) were provided with housing 

allowances/subsidies for residence in Dutch Harbor. Mr. Tracy presented a sample listkg 

of rental housing prices and availability in the area. Mr. Nicholson suggested a memo 

det:liling the problem be submitted to headquarters for possible action. (Action item 8). 

M. Budget. (See Appendices 11 and 12). 

Mr. Nicholson presented a brief overview of the proposed FY93 regional budget and 

distributed handouts detailing this issue. Mr. Nicholson noted that increments for 1993 

were included for Dutch Harbor area management and the Mandatory Shellfish Observer 

Program and requested that questions and comments on budget matters be withheld until 

all staff members present had the opportunity to review the written materials. 



- 
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APPENDIX 1 



T a b l e  1. 1991 l a n d i n g s  and v a l u e s  o f  f i s h e r i e s  t o  t h e  P o r t  o f  
Kodiak. 

S p e c i e s  pounds' Ex-Vessel Val ue2 

Tanner 

C. bairdi 

C. opi7io 

Dungeness 

Red King Crab 

S c a l l  ops  

Sea Urch ins  

Octopus 

Groundf i s h  

Hal i b u t  

~ a l  mon3 

~ e r r i  ng4 

Sac Roe/Food/Bai t 

T o t a l  3&!, 629,692 101,877,551 

' ~epresents  pounds of product Landed a t  the Port of Kodiak and may not have been harvested i n  the Kodiak 
Management Area. 

*DO[ l e r  value t o  fishermen i n  season and does not r e f  l e c t  postseason settlements. 

3Represents pounds o f  product harvested i n  the Kcdiak Management Area. 



Table 1. Comnercial ca tch  a d  e f f o r t  f o r  t he  Tanner c rab  (Chionoecetes Dai rd i ) ,  K d i a k  Hsnagerent D i s t r i c t ,  
s i nce  1967'. 

M u r k r  , Nunber Pots - Avg . P r i c e  
Year Vss l s  Lndngs o f  c rab '  o f  \bs. L i f t e d  CPUE W t .  Per # 

1967 83 110,961 - S.07 
1968 81 7 2,560,687 .10 
1969 85 955 6,827,312 72,748 43 .ll 
1969/702 67 833 3,237,244 8,416,782 78,266 42 2.6 .ll 
1970/71 82 453 2,686,067 6,744,163 60,967 44 2.5 - 1 1  
1971/72 46 505 3,878,618 9,475,902 65,907 59 2.4 .13 
1972/TJ 105 1,466 13,609,688 30,699.T7 188,158 67 2.3 .17 
1973/74~ 123 1,741 11,857,573 29,82C V - 217,523 59 2.5 -20 
1974/7s3 74 471 5,459,940 13,649,ro6 73,825 83 2.5 .I7 
1975/76~ 104 1,168 10,748,958 27,336,909 199,304 64 2.5 .20 
1976/n5 102 998 7,830,727 20,720,079 164,213 48 2.6 -33 
1 977/786 148 1,483 12,401,243 33,281,472 251,621 49 2.6 -43 
1978/7g7 218 1,225 10,702,829 29,173,807 275,455 38 2.7 .55 
1979/807 211 1,385 6,813,128 18,623,875 282,946 24 2.7 .55 
1980/818 1 88 77 1 4,398,631 11,748,629 174,351 25 2.7 .65 
1 981/8z9 221 950 5,413,467 13,756,159 230,403 24m- 2.5 1.65 
1982/83~ 348 1,439 7,744,812 18,927,061 377,562 2 1 2.4 1.25 
1983/a9 303 1,229 5,891,968 14,478,066 303,764 10 2.5 1.20 
1984/85 O 214 710 4,567,037 12,024,553 176,830 26 2.6 1.50 
1985/861° 233 60 1 3,457,930 8,996,151 160,808 21 2.6 1.90 
1986/871° 189 5 03 1,830,365 4,833,473 110,963 16 2.6 2.62 
1987/88' O 1 76 557 1,614,874 3,888;'$6 101,488 16 2.4 2.40 - -  
1988/89' I 171 567 2,106,320 5,208,999 86,556 24 2.5 3.05 
1989/901 233 548 1,435,477 3,456,314 97,333 15 2.4 2.40 
1990/91 137 448 764,107 1,917,713 54,110 14 2.5 1.59 

TOTAL 128,450,963 336,768,615 3,805,100 

AVERAGE 165 877 5,838,680 13,470,745 165,439 34 2.5 

' ~ a t a  Source: Alaska Department o f  F i s h  and Game annual Board o f  F ish  and Game Reports 
and a m u a l  Kodiak Area Management Report. 

' ~ i s h i n g  year J u l y  1 - Jucw 30 
3 4Legal season November 1 - June 30, Season terminated May 15 due t o  onset o f  mat ing per iod.  

Legal season N o v d r  - A p r i l  30 
5 ~ e g a l  season January 4 - A p r i l  30 
%egal season January 1 - Hay 15 
i ~ e p a l  season January 5 - Hay 15 

Legal season January 22 - Hay 15 
9 ~ e g a l  season February 10 - Hay 15 

' O ~ e g a l  season January 15 - Hay 15 
" ~ e g a l  season January 15 - March 31 



Tab le  1. Dungeness c r a b  commercial c a t c h  and e f f o r t  by f i s h i n g  y e a r  f o r  t h e  Kod iak  Management D i s t r i c t .  

---Commercial Catch- - -  Avg Lbs Avg P r i c e  Ex-Vessel 
Year Lndgs Vss l s  No. Crab No. Pounds Pots  L i f t e d  Per Lndg CPUE Per Lb Do1 1 a r s  

1,904,567 - 
2,487,512 - 
4,254,565 - 
3,311,571 - 
1,416,174 - 
6,663,668 - 
6,829,061 - 
5,834,628 190,967 
5,741,438 249,800 
1,445,864 90,913 
2,059,536 140,921 
2,000,526 251,467 

750,057 104,062 
639,813 76,411 
47,110 4,410 

Con f iden t  i a1 
1,362,306 93,633 

Average 43 1 45 1,026,763 2,880,481 229,375 7,841 ,(, 7 .61 1,688,689 

"eason open y e a r  round 1962 - 1976 
May 1 th rough  December 31, 1977 - 1980 

30pen February  27, 1981 th rough  February 1, 1982 
'open May 1, 1982 t h r o u g h  February 1, 1983 
'open May 1, 1985 t h r o u g h  December 31, 1985 



Table 1. Historic commercial red k ing  crab catch and ef for t  for the Kodiak 
Registration Area ' K ' ,  1960/61 t h r o u g h  the.current fishing season. 

--- .  Average---- 

Fish'ng 1 Pots Wt.Per Price 
Year Vessels Landings No. of Crab No. of Pounds Lifted CPUE ' Crab Per # 

1960/61 143 2,116,375 21,064, : $ .085 
1961 /62 148 3,181,554 28,962,960 .95 
1962/63 195 4,146,143 37,626,703 .10 
1963/64 181 4,158,988 37,716,223 .10 
1964/65 189 4,923,309 41,596,518 95,951 51 -10 
1965/66 1 75 11,061,709 94,431,026 173,083 64 .I28 
1 966/672 213 8,476,299 73,817,779 223,174 38 . l l  
1967/68 227 3,847 5,147,321 43,448,492 207,392 $5- - .- .26 
1968/69 1 78 1,839 2,348,950 18,211,485 119,146 -26 
1 969/703 136 978 1,606,181 12,200,571 96,841 17 -28 
1970/71 100 83 0 1,561,318 11,719,970 119,192 13 -30 
1971/72 89 507 1,539,157 10,884,152 66,166 23 .39 
1972/73 88 683 2,029,670 15,479,916 70,806 29 -55 
1973/74 129 837 1,847,679 14,397,287 77,826 24 .45 

26 
- - 

1974/75 158 1,195 2,910,201 23,582, c-3 110,297 .45 
1975/76 169 1,569 2,976,909 24,061,651 113,795 26 8.1 .66 
1976/77 195 1,165 2,177,956 17,966,846 1 3 0 , m  17 8.2 1.37 
1977/78 1 79 1,186 1,590,477 13,503,666 145,867 11 8.5 1.34 
1978/79 194 1,077 1,464,021 12,02P;850 -e 177,261 8 8.2 1.60 
1979/80 247 1,346 1,979,394 14,608,900 207,991 9 7.3 .95 
1980/81 164 1,175 2,787,199 20,448,654 201,531 14 7.3 1.05 
1981/82 246 2,214 3,035,674 24,237,601 388,751 8 8.0 2.00 
1982/83 309 1,373 1,011,109 8,729,761 283,795 4 8.6 3.75 
1983/84 NO FISHERY - SEASON CLOSED 
1984/85 NO FISHERY - SEASON CLOSED 
1985/86 NO FISHERY - SEASON CLOSED 
1986/87 NO FISHEW- SEASON CLOSED 
1987/88 NO FISHERY - SEASON CLOSED 
1988/89 NO FISHERY - SEASON CLOSED 
1989/90 NO FISHERY - SEASON CLOSED 
1990/91 NO FISHERY - SEASON CLOSED 
1991/92 NO FISHERY - SEASON CLOSED 
 AVERAGE^ 1 74 1,359 2,963,898 24,834,120 143,813 2 1 

1 . .  
Fishing year defined as Hay 1 - April 30. 

2 ~ ~ l y  1 - Apri 1 30 season established. 

3August 15 - January 15 established. 

'Average includes only years with open fishing season. 



Table 1. Historic commercial shrimp catch acd effok-t for the Kodiak D i s t r i c t  
of Westward S ta t i s t i ca l  Area 'J', 1958 through 1991/92 seasons. 

Calendar Fishing Commerci a1 Harvest 
Year Year Vessel s L-and i ngsd Pounds Price 

1 ;029 56,203,992 
1,100 58,235,982 

884 49,086,591 
762 46,712,083 
653 26,409,366 

3 328 20,506,021 
242 12,863,536 
462 27,101,218 
298 19,112,367 
224 10,391,207 

6 3 2,779,030 
5 9 2,942,922 
26 1,145,980 
Confident i a1 
Confident i a1 

0 0 
0 0 
0 0 
0 0 

Fishing Year Averages 3 3 556 25,917,820 $ . I 2  



Tab1 e  4 .  P o t  shrimp c a t c h  s t a t i s t i c s ,  Kod iak  D i s t r i c t  of 
S t a t i s t i c a l  Area ' J ' ,  1969 - 1991. z 

Year Vesse l s  Landi ngs Pounds 

Conf iden t  i a' 

20 

Conf iden t  i a1 

C o n f i d e n t i a l  

73 

77 

Conf iden t  i a1 

282 

Conf iden t  i a1 

Conf iden t  Pal - 
2 5 

6 

18 

-z+ 3 1 

2 1 

Conf iden t i  a1 

Conf iden t i  a1 

Confident  i  a1 

Conf iden t i  a1 

Confident  i  a1 

*No com~ercia? 7andings recorded for 1971, 1987 or 1991. 



T a b l e  1. tii s t o r i c  c a t c h ,  effort  and vai  ue o f  bleathervane s c a l l o p s ,  A1 aska 
Westward Region. 

Commerci a1 Average P r i c e  
Year Vessel s Landings Catch ( # s )  Per  Pound 

C o n f i d e n t i a l  

8 89 872,803' 

11 8 6 1 ,012 ,860  

a 102 1 ,417,612 

5 4 8 841,211 

5 68  1 ,038,793 

4 42 935,705 -=* *__ 

3 14 147,945 

4 30 296,650 

C o n f i d e n t i a l  
- - 0 

-= - - 4w 0 

C o n f i d e n t i a l  

7 33 3 7 1 , 0 1 8 ~  

15 6 1 441,401 

8 2x3 641,336 

4 29 191,510 

7 3 7 309,502 

3 2 6 608,955 

6 5 8 587,242 

4 4 3 583,686 

4 3 7 302,738 

6 48 464,421 

8 8 6 898,277 

7 7 5 683,261 

'718,671 pouds  shucked - 154,132 pounds unshucked 

'353,433 pounds shucked - 17,175 paunds unshucked 



Table 1. H i s t o r i c  ha rves t  of sea urchins i n  t h e  Kodiak a rea .  

- - 

Pounds 
Harvested 

Year Permi t tee  Landings (Live Weight) Per/l  b .  

Confident ial  
Confidenti  a1 
Confident i a1 

12 7 8 104,139 .69 
28 260 190,509 .- 80 :T 

29 8 1 44,862 332 
2 5 8 3 84,004 .84 

6 24 30,472" .92 

=. . . 444 

*Preliminary total. 



The g i a n t  P a c i f i c  octopus (Octopus dofleinij e x i s t s  throughout Alaskan waters  
and i s  q u i t e  numerous i r j  t h e  Kodiak D i s t r i c t .  Most recorded ca tches  have been 
inc iden ta l  t o  o t h e r  commercial f i s h i n g  a c t i v i t i e s  such a s  crabbing ano 
; bottomfishing.  The ha rves t  increased  through the yea r s  t o  a peak of over 19,000 

pounds in  1980 (Table 1 ) .  Reduced ca tches  a f t e r  1980 were t h e  r e s u l t  o f  
shortened Tanner c r ab  seasons.  

-a - 
I n t e r e s t  i n  t h e  f i s h e r y  has been inc reas ing  due t o  t h e  demand by long l ine  
fishermen f o r  b a i t  octopus.  The octopus f i s h e r y  experienced a dramat ic  increase  
in  1990. Caught i n c i d e n t a l l y  t o  cod f i s h  in  t h e  r a p i d l y  expanding pot ccci 
f i s h e r y ,  t h e  ha rves t  increased  t o  record l e v e l s .  The 1990 ca tch  was 
69,607 pounds worth approximately $80,000. The ha rves t  f o r  1991 continued t o  
i nc rease  and was 129,355 pounds worth $138,410. 

-. 
"i: 

Stock S t a t u s  

A1 though t h e  octopus i s  numerous, no e s t ima te  of abundance i s  ava i l  ab l e .  The 
Department c u r r e n t l y  has no d i r e c t e d  s tudy concerning octopus. 

Table 1. Commercial c a t c h ,  e f f o r t ,  and va lue  f o r  octopus i n  t h e  
Kodiak Management Area, 1977 - 1991. 

Commerci a1 Avg . Pri  ce Est .  Value 
Number of Number of Catch Per Ex-Vessel 

Year Vessels  Landings (Pounds) Pound (do1 1 a r )  

1,000 
3,336 
6,978 

19,342 
5,872 
3,854 
3,764 
6,487 
4,812 

643 
14,151 

1,949 
Confident i a1 

69,607 
129,355 



b 

Table  1. H i s t o r i c  commercial r a z o r  clam catch e f f o r t  and v a l u e  f o r  Kbdiair 
Management Area,  1960 - 1991. = 

Commercial Avg. Catch Average Est. P r i c  
e. R e g i s t e r e d  Catch Per  Lndg . P r i c e  Ex-Vesse 

Year Diggers  Lndgs. (Pounds) (Pounds) Per  # .  ( D o l l a r s  

420,636 
381,971 
297,516 
323,757 

0 
20,000 
15,429 

2,155 
6,384 

12,029 
132,261 
190,394 
152,116 "- 
165,282 , 
198,381 ' 

6,188 
0 

Conf iden t  i a1 
Conf iden t i  a7 

0 

' ~ e ~ r e s e n t s  reg i s te red  d iggers  n o t  ac tua l  d iggers  - no data ava i l ab le  a f t e r  19T7 due t o  s ta tewide 
issuance o f  I n t e r i m  Use Permits. 

'Addi t ional  985 polfnds o f  hardshel L clams harvested. 

3 ~ d d i t i o n a l  1,506 pounds o f  hardshet l  clams harvested. 

4 ~ d d i f  i o n a l  1,496 pounds o f  hardshe l l  clams harvested. 
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T a b l e  1. C a t c h  a n d  e f f o r t  s t a t i s t i c s  f o r  k i n g  c r a b  i n  A r e a  'M ' ,  t h e  A l a s k a  P e n i n s u l s ,  

No. No.  P o t s  A v g  . P r i  ce  
Y e a r  V s s l s  L d q s  Fie. Cr.25 Go. Pounds  L i f t e d  fPlJE 1,Jt. P e r  LS. 

141,000 
3,363,000 
3,476,000 
2,124,000 
599,000 

-" - 298,000 
380,000 
316,660 

1,640,688 
4,221,496 
6,687,092 
7,245,947 
6,166,974 
6,700,000 
3,900,000 
2,273,013 
6,539,129 
14,354,060 
14,713,501 
22,577,587 
17,252,307 - 
10,944,472 
4,137,000 
3,425,760 
4,123,130 
4,069,362 

=>4,260,674 
4,572,lCl 
2,605,310 
958,069" 
726,382 

3,093,859 
4,453,557 
5,080,632* 
3,168,689 
1,683,654 

F I S H E R Y  
F I S H E R Y  
F I S H E R Y  
F I S H E R Y  
F I S H E R Y  
F I S H E R Y  
F I S H E R Y  
F I S H E R Y  
F I S H E R Y  

*combined 6 1/2 inch and 7 1/2 inch  seasons 
NA = Not Available 



'9,: 

Table 1. Chignik District Tanner crab catch and effort statistics. 

Number Pots Avg . Price Percent 
Year Vssl s Lndgs No. crab1 No. pounds1 Lifted Wt. CPUE pound2 Recruits 3 

21,100 - 
38,100 - 

2,800 - 
152,300 - 

Harvest Conf identi a1 
747,788 8,080 

4,054,873 28,083 
3,649,444 22,675 
6,926,161 52,381 
5,672,919 40,604 
4,693,830 38,414 
1,536,105 28,378 
3,517,920 ':54,627 
3,653,723 44,022 
3,240,576 " 47,830 
3,497,370 '60,210 

659,043 14,665 
375,476 15,708 
188,162 7,435 
195,060 7,052 
183,111 6,544 
323,120 9,845 

NO OPEN SEASON 
NO OPEN SEASON 

' ~ n c l u d e s  deadloss 
' ~ o m ~ u t e d  o n l y  f o r  1 i v e  poundage where p r i c e  in format  i on  was a v a i l a b l e  
3 ~ e c r u i t s  = newshell ma le  crab f rom I37 t o  I63 nim carapace w i d t h  



Tab le  1. H i s t o r i c  shr imp h a r v e s t  s t a t i s t i c s .  

- - - - - - - - - - - - -  South P e n i n s u l a - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - ~ h i g ~ i k - - - - - - - - - - - - - - - - - -  
Year Vss l  s. Lndgs. No. Pounds Pr ice/Lb.  Vss ls .  Lndgs. No. Pounds Pr i ce /Lb .  

Harves t  Con f iden t  i a1 
Harves t  C o n f i d e n t i  a1 

173 4,398,800 
Harves t  C o n f i d e n t i  a1 

- 14,740,801 
347 19,987,246 
387 26,145,720 
326 20,044,112 
424 37,148,932 
409 45,003,794 
108 9,418,276 
4 1 3,134,367 - CLOSED 

- CLOSED 
- NO DELIVERIES 
- NO DELIVERIES 
- NO DELIVERIES 
- NO DELIVERIES 
- NO DELIVERIES 
- NO DELIVERIES 
- NO DELIVERIES 
- NO DELIVERIES 
- NO DELIVERIES 
- NO DELIVERIES 

1,153,721 
419,830 
890,705 

1,091,711 
4,829,117 

51,673,788 
23,392,352 
24,435,480 
27,232,630 
26,512,791 
23,257,869 
23,722,330 
12,843,270 

70,949 
NO DELIVERILL 
NO DELIVERIES 
NO DELIVERIES 
NO DELIVERIES 
NO DELIVERIES 
NO DELIVERIES 
NO DELIVERIES 
NO DELIVERIES 
NO DELIVERIES 
NO DELIVERIES 



Table 1. Tanner c rab  catch and e f f o r t  s t a t i s t i c s  f o r  South Peninsu la  D i s t r i c t .  

- - - - - -- - - - 

Number Number 1 Pots Avg . P r i  ce Percent 
Year Vssl s. Lndgs. No. Crab No. pounds1 L i f t e d  W t .  CPUE pound2 Rec ru i t s  

3,100 
110,610 
606,178 

2,093,600 
2,140,585 
3,618,900 
5,615,563 
8,300,578 
5,195,800 
6,926,161 
6,773,838 
7,446,270 
8,684,408 '*. 

6,961,251 ,i 
3,294,106 
4,589,042 te 
2,863,798 
1,789,883 
2,549,686 
3,781,950 
2,400,784 
3,328,809 
1,055,082 

NO OPEN SEASON 
NO OPEN SEASON 

'includes dead1 oss 
'computed for 1 ive crab only 
30ne additional vessel was registered but  did not fish in the District 



Tab le  1. Dungeness c r a b  ha rves t  s t a t i s t i c s ,  A laska Pen insu la  D i s t r i c t  .' 

N o . p f  N o . o f ,  Pots Avg. P r i c e  
Year V s s l s  Lndgs Crab Pounds L i f t e d  CPUE W t .  Per i: 

N A NA 434,142 1,259,013 NA NA 2.9 N A 

N A NA 411,000 1,056,000 NA NA N A N A 

N A N A 4,200 13,000 - NA NA N A N A 

N A N A 3,900 11,000 NA NA N A N A 

N  A N  A 29,400 65,000 NA NA N A N A 

C o n f i d e n t i a l  

N O  E F F O R T  

N O  E F F O R T  

N O  E F F O R T  

N O  E F F O R T  

N O  E F F ~ R T  

C o n f  i d S e + n f i  a 1  

N O  E F F O R T  

C o n f i d e n t i a l  

16 79 357,955 779,600 59,265 6 2.2 $ .75 

18 132 565,430 1,207,128 113,061 5 2.1 $ .97 

13 99 294,191 

7 3 1  239,202 

6 28 87,925 

6 2 1 88,744 

C o n f  

C o n f  

4 10 31,074 

7 18 39,069 

647,497 106,056 3 2.1 $ 1 . 3 8  

488,107 52,117 5 2.0 $ 1.26 

180,261 30,280 3 2.0 $ 1.05 

182,706 22,588 4 2.1 $ 1.11 

i d e n t i a l  

i d e n t i a l  

65,806 5,225 6 2.1 5 1.53 

80,248 12,813 3 2.1 S 1.24 
-- -- 

MA = Not Available 

'~ncludes deadloss 



Table 1. Historic deiiveries of octopus in the Alaska Peninsuia District. '  

Avg . 
Year Vssl s .  Lndgs. Pounds Price 

1980 Harvest Confident i a1 

1981 Harvest--Conf identi a1 

1982 Harvest Confidential 

1983 Harvest Confidential 

1984 NO FISHING 

1985 Harvest Conf i denti a1 

1986 NO FISHING 

1987 NO FISHING 

1988 30 185 43,332 $ .92 

1989 27 122 14,890 $ 1  .OO 

1990 20 83 .--- ,- -" 11,504 $1.00 

1991 30 106 21,812 $ 1  .OO 
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- 

BRISTOL BAY, AREA 'T' 

Descriotion 

The Bristol Bay king crab Statistical Registraiion Area ' T '  includes all waters 

north of Cape Sarichef, east of 168" West '2ngitude and south of the latitude 

of Cape Newenham and includes a71 waters of Brisiol Bay. 

Red Kina Crab 

Japanese fishermen took king crab from the Bering Sea in the early 1930's and 

continued until 1940. Returning in 1953, they continued to fish until-'1971. 

U.S. fishermen began taking king crab with trawl in 1947 with varying results 

for the next twenty years. It was not ::ti1 the mid-seventies did the full 

scale fishery begin as we know it today. As stocks began to decline in other 

areas of the State, fishing effort continued to rise in the Bering Sea and a 

record 129.9 million pounds of king crab was landed in 1980. 

In 1980, the Board of Fisheries made the Southeastern District, the area north 
. , 

of the Alaska Peninsula and the major king crab grounds, an exclusive 
registration area. The new area is called the -Bristol Bay, Area 'T'. If a 
vessel fishes this area, it can not fish any of the other exclusive registration 
areas in the State. 

As the area's king crab population increased in the late seventies, so did vessel 
and pot effort, rising to a record vessel effort in 1980 of 236 vessels, (Table 
2). Although the 1981 National Marine Fisheries Service (NMFS) summer survey 

indicated a sharp decline in the stocks for the 1981 season, members of industry 

and staff felt that the survey had either missed the crab or computations were 

off. During this period a five day "bait upn was still allowed and vessels 

returning to port for registrations and tank inspections indicated a large 

population o f  crab. 

Once the season opened and all gear and effort reached the fishing grounds, it 
became apparent early in the fishery that something dramatic had happened between 

. . 
the end s f  the 1980 fishery and the 1981 sum e r  survey. Although the 1981 



f ish2ry had a  2 5  percent  decrease in vessel e f fo re  the re  was only a  3 percent 

decrease in r e g i s t e r e d  p o t s ,  (Table 2 1 ,  Dock s ide  sampling indica ted  a  high 

percentage of post r e c r u i t  c rab  and a f t e r  a  40 day season, managers decided t o  

c loss  the  6 .5  inch season and hold a 7 inch season t o  remove these  o lder  crab. 

This second season l a s t e d  51 days ;nd-yielded only 1 . 5  mill ion pounds f o r  a  t o t a l  

1981 harvest of 33 .5  mi l l ion  poucds, including 0.5 mi l l ion  pounds of deadloss,  

(Tab1 e 2 ) .  

Duricg the  e a r l y  e i g h t i e s ,  a s  the  t ing  crab stocks collapsed throughout the 
- 

s t a t e ,  the  groundfish f i s h e r i e s  were j u s t  beginning f o r  dornGstic f i s h i n g  vessels 
. - 

and many "crab" vesse l s  made conversions and l e f t  t h 2  crab f i s h e r i e s .  

- 
+.9 

The Bristol  6ay area was closed in 1983 due t o  the  lowest population ever 

recorded but has s t a r t e d  a  slow recovery, the  only area in the  Westward region 

t o  be re-opened a f t e r  being c losed.  Since the  re-opening, vessel  and pot e f f o r t  

has incr2ased, pr imar i ly  from the  introduction of smaller vesse ls  from the  Alas22 

Peninsula, Kodiak and o t h e r  a reas  o f - t h e  s t a t e  t h a t  have remained closed and ths 

introduction of t h e  new " la rge"  c l a s s  vessel ,  the  mud-boat. During t h i s  t i n s ,  

additional ca tcher  processors ,  vesse l s  capable of f i sh ing  and processing t h e i r  

catch a t  sea ,  have entered the  f i s h e r y .  The number'of ca tcher  processors in the 

Bristol Bay f i she ry  has r i s e n  from eight  in 1982 t o  25 in the  1991 fisher;/ .  I n  
addit ion,  f l o a t e r  processors t h a t ,  pr ior  t o  the 1 a t e  sevent ies  processed t h ?  

catch in local  harbors,  have moved t o  remote processing loca t ions  nearer  the 

f ishing grounds. 

I n  1987 vessel e f f o r t  reached the  1980 e f f o r t  of 236, but due t o  small quotas 

and short  f i s h e r i e s ,  the  number of pots usgd in the  f i shery  was 15,000 l e s s  t h a n  

the 1980 season, (Table 2 ) .  Vessel e f f o r t  has continued t o  increase  and in 1991, 
a record 302 vesse ls  r e g i s t e r e d  over 89,000 pots .  

In 1988, with information provided t o  the Board by the  s t a f f ,  an observer program 

fo r  a l l  processors was i n i t i a t e d  in a l l  king and C. bairdi crab  f i s h e r i e s .  With 

large pot and vessel e f f o r t  i n  t h i s  f i she ry ,  managers were no longer able  t o  wait 

f o r  shore s i d e  or f l o a t e r  processor de l ive r i e s  t o  gather  inseason data .  To avoid 

an over harvest  of the  depressed s tocks ,  decisions f o r  c losures  had t o  b2 made, 

sometines within th ree  t o  four days of t he  opening. Now, wi th  t h e  introduction 



. - - 

o f  t h e  o b s e r v e r  p r o g r a a  2nd d a i l y  r e p o r t i n g  r e q u i r ~ m e n t s ,  managers have zccess  

t o  inseason c a t c h  i n f o r m a t i o n ,  but  a s  h a r v e s t  guide1 i n e s  i n c r e a s e d ,  s o  d i d  e f f o r t  

l e v e l s  and d e c i s i o n s  based on on ly  a few days '  in fo rmat ion  a r e  s t i l l  being made 

s o  a s  n o t  t o  o v e r  h a r v s s t  t h e  depressed  s t o c k s .  

During t h e  1991 f i s h e r y ,  t h e  c s i c h i n g  a b i l i t y  ~f t h e  f l e e t  was e s t i m a t e d  a t  over 

two mi?? ion  pounds p e r  day .  Actual h a r v e s t  i n d i c a t e s  t h a t  t h e  d a i l y  h a r v e s t  

r a t e  was in  e x c e s s  o f  2 . 4  m i l l  ion pounds p e r  day.  The 1991 season a l s o  saw t h 2  

r e - i n t r o d u c t i o n  o f  c r a b  v e s s e l s  t h a t  had p r e v i o u s l y  been i n  t h e  g roundf i sh  

f i s h e r i e s .  With t h e  p r o s p e c t  o f  c r a b  l  imi ted  e n t r y  and t h e  g r o u n d f i s h  f i s h e r i e s  

i n  t h e  Bering Sea /Aleu t ian  I s l a n d s  c l o s e d  f o r  l o n g e r  p e r i o d s  o f  t i m e ,  t h e s e  

v e s s e l s  f e l t  t h e y  needed t o  show l a n d i n g s  from t h e  f i s h e r y  t o  e n s u r e  themselves  

p e r m i t s .  -. - 
*> 

In  a d d i t i o n  t o  25 fathom po t  s t o r a g e ,  a  d e s i g n a t e d  pot  s t o r a g e  a r e a  i s  provided 

i n  t h e  B r i s t o l  Bay a r e a ,  a l lowing  g e a r P t o  be " s taged"  p r i o r  t o  t h e  f i s h e r y .  

P r i o r  t o  t h e  1990 f i s h e r y ,  g e a r  was allow2d t o  be s t o r e d  on t h e  f i s h i n g  g r o u ~ d s  

f o r  seven days  a f t e r  t h e  c l o s u r e  w i t h  d o o r s  open and b a i t  c o n t a i n e r s  renoyea.  

In 1990, t h e  season  opening was changed t o  November. Because t h e  C.  bairdi 

Tanner c r a b  f i s h e r y  would f o l l o w  seven days  a f t e r  t h e  king c r a b  c l o s u r e ,  gear  
i s  allowed t o  be s t o r e d  e i t h e r  a s  a k ing c r a b  o r  Tanner c r a b  po t  f o r  t e n  d a y s .  

Unless d e l i v e r i n g  e a s t  o f  King Cove, a l l  v e s s e l s  have 24 hours  t o  be a t  t h e i r  
d e l i v e r y  d e s t i n a t i o n s .  
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B r i s t o l  13ay, Area " T " .  
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BERING SEA, AREA ' O '  - - - 

--- - ------- - -.- r -- --- - 

The Bering Sea king crab area ,  S t a t i s t i c a l  Area 'Q', includes a l l  waters west 

of 168" - West - -  longitude t o  the  U.S. Rnssian Convention Line of 1857 and n o r t h  t o  
- -  ' - - -- 

the l a t i t u d e  of Cape ~ewenha; a t  5 3 3 9 '  North l a t i  tude-including the waters of 

the Chukchi . Sea. This r eg i s t r a t i on  area i s  separated in to  the  Pr ib i lo f  and 
- . - .- . - - - - 

Northern D i s t r i c t s .  The Northern D i s t r i c t  i s  fu r the r  separated in two sect ions;  

the Norton Sound Section' which includes a l l  waters eas t  of 168" West longitude 
- - - .  .- --A 

and north of the l a t i t u d e  of Cape -~omanzof, and the General Section which 

includes a l l  waters not described in the Norton Sound S e ~ t % ~ ~ n .  
- - - - - - -- - - -- . - -  

Pribi lofs  

The f i r s t  reported blue king crab catches were from the Pr ibi lof  Islands area 

in 19-73. Eight vessels  harvested 1 . 2  million-pounds between the months of J u l y  

and October. 
- - .  

Record catches were obtained during the 1980/81 season, , , when 110 vessels  landed 

over 1-0.7mil1 ion pounds in a t h i r t y  day--period (Table 2 ,  Figure 1 ) .  The Area's 

opening i s  concurrent with the  Bris to l  Bay red king crab opening, and a f t e r  i t s  

closure, vessels  r e - r eg i s t e r  f o r  and f i sh  blue king crab. 

During the 1980/81 and 1981/82 seasons, the harvest from the Pr ibi lof  D i s t r i c t  

exceeded any of the previous season's harvest guide1 ines, primarily due t o  large 

amounts of gear and vessel e f f o r t ,  (Table 1 ) .  

National Marine Fisheries Service (NMFS) conducts annual surveys on these stocks 

and predicted a sharp decl ine i n  1982. A1 t h o u g h  p o t  and vessel e f f o r t  remained 

high unt i l  the  1983/85 season, catches-decreased by- as much as 50% and by tbe 

1984/85 season, 16 vessels  landed only 300,000 pounds. 



Vessel and pot e f f o r t  have g r e a t l y  f luc tuated  from the  1.984/85 season. A1 though 

season lengths  increas2d dramat ica l ly  during t h i s  t ime,  catches wer? so poor t h a t  

e i t h e r - t h e  lower harves t  guide1 ine o r  mid-points were reached before the  closures 

(Table 2 ) .  

In 1988 the  NMFS survey indica ted  a  sharp decl ine  in l ega l  males, and the  season 

was closed by emergency order .  Both the  ;990 and 1991 survey information 

indicated a  p o t e n t i a l l y  f i s h a b l e  population of blue king c rab ,  but the  e r r o r  

associated with the  population es t imate  was considerable.  Because t h i s  f i s h e r y ' s  

opening was s t i l l  i n  l a t e  September, a f t e r  the  S t .  Matthew f i s h e r y ,  Department 

s t a f f  f e l t  t h a t  l a r g e  pot and vesseiYeffo;t would e n t e r  the  area .  This would 

c rea te  a s imi la r  s i t u a t i o n  in  t h e  S t .  Matthew f i s h e r y ,  where t h e  season would . 

l a s t  no more than a  few days and being remote would not allow f o r  adequate 

inseason management. Af ter  much d i s c u s s i o n + i t h  NMFS and Department s t a f f ,  the 

decision was made not t o  open t h e  f i she ry .  

S t .  Matthew 

.- 

Bsfore 1981, the  S t .  Matthew area  was fished p r io r  t o  o r  a f t e r  the  Norton Sound 

red king crab f i s h e r y .  Vessels and processors changed areas  e a s i l y ,  and l i t t l e  

time was l o s t  between f i s h e r i e s  t h a t  were open concurrently.  As the  stocks in 

the  Norton Sound area  dec l ined ,  more vessels  and pots f ished in the  S t .  Matthew 

blue king crab f i s h e r y .  Being extremely remote, t h i s  f i s h e r y  has primari ly been 

l imited t o  l a r g e r  vesse l s  with one deck load of gear .  J u s t  as the  blue king crab 
population began t o  decrease during the mid-eighties ,  vessel s i z e  began t o  

increase as more "mud" boats  entered the f i shery  as ca tcher  processors. With 

the l a r g e r  vesse ls  the  number of  pots being reg i s t e red  a l s o  increased. 

As in the  P r ib i lo f  Area, e r r o r  in  the S t .  Matthew population est imate was a lso  
high causing the  Department t o  manage the  f i shery  conservat ive ly .  As the  f i r s t  

king crab  f i she ry  of t h e  new f i sh ing  year ,  much i n t e r e s t  i s  expressed by the  

f l e e t .  As the  population es t imates  decr?ased, so d id  actual  f i sh ing  time from 

as much as 38 days in 1981 t o  only 3 days in 1989 (Table 2 ) .  

During the  1990 f i s h e r y ,  managers expressed concern over the  a b i l i t y  of 

adequately rnanaging t h e  f i s h e r y  f r ~ m  long d is tances .  A1 though a l l  processirig 



v e s s e l s  c a r r i e d  o b s e r v e r s  and t h e  observers  r e p o r t e d  d a i l y ,  d i s t a n c e  and 

atmospheric c o n d i t i o n s  l i m i t e d  inseason  ca tch  moni tor ing a b i l i t i e s .  With a 

s i m i l a r  h a r v e s t  gu ide1  i n e  t o  t h e  1989 f i s h e r y ,  e f f o r t  l e v e l s  were expected t o  
be equal t o  o r  g r e a t e r  t h a n  t h e  1989 f i s h e r y .  Based on t h i s  i n f o r m a t i o n  t h e  

Department had two c h o i c e s ;  no t  t o  conduct t h e  f i s h e r y  o r  announce t h e  c l o s u r e  

of t h e  f i s h e r y  a f t e r  v e s s e l  and po t  e f f o r t  were de te rminsd  a t  t ime  of 

r e g i s t r a t i o n .  Both r e g i s t r a t i o n s  -'gjid t ank  i n s p e c t i o n s  a r e  conducted on t h e  

f i s h i n g  grounds.  The l a t t e r  c h o i c e  was i n i t i a t e d ,  and based on t h e  e f f o r t  l e v e l ,  

1  e s s  than ha1 f  t h a t  o f  1989, a  s i x  day season occurred (Tab1 e  2 ) .  E f f o r t  1 eve1 

was kept low by i n d u s t r y ,  p r i m a r i l y  due t o  t h e i r  e x p e c t a t i o n s  o f  a  small  quo ta  

and 1  arge  e f f o r t .  Many o p e r a t o r s  e x b e s s e d  concerns about  opening t h e  f  i  s h e r y  

a t  a l l  whi le  o t h e r s  complained t h a t  had they known t h e  f k c h e r y  would l a s t  s i x  

days ,  they would have c e r t a i n l y  e n t e r e d  t h e  f i s h e r y .  

- 
+is= 

The 1991 NMFS s u r v e y  i n d i c a t e d  a  41% i n c r e a s e  in  t h e  h a r v e s t a b l e  p o p u l a t i o n .  

Again, much doubt  o v e r  t h e  accuracy  o f  t h e  survey was e x p r e s s e d  by Department 

b i o l o g i s t s .  The s t a f f  knew t h a t  when t h e  l a r g e  h a r v e s t  g u i d e l i n e  was announced, 

l a r g e  e f f o r t  cou ld  be expec ted .  A f t e r  eva lua t ing  t h e  d a t a  and a  p o s t p o n e n e n ~  

of t h e  season f o r  two weeks, t h e  3 . 2  m i l l i o n  pound h a r v e s t  g u i d e l i n e  was 

announced. I n d u s t r y  was n o t i f i e d  t h a t  they could expect '  a  season  s i m i l a r  t o  t h e  

previous  y e a r .  Department b i o l o g i s t s  e s t imated  t h e  t o t a l  number o f  po t  p u l l s  

necessary  t o  a c h i e v e  t h e  d e s i r e d  h a r v e s t  of 3 . 2  m i l l i o n  pounds . and ,  based on 

e f f o r t  l e v e l s  and t h e  average  number o f  pots  each vesse l  cou ld  p u l l  p e r  hour ,  

t h e  season l e n g t h  was p r o j e c t e d  f o r  f o u r  days,  and t h e  c l o s u r e  was announced on 
t h e  day t h e  season  opened. 

For t h e  f i r s t  t ime  s i n c e  t h e  f i s h e r y  s t a r t e d ,  no Department personnel  were on 

t h e  grounds t o  moni to r  t h e  f i s h e r y .  Due t o  budget r e s t r a i n t s  and l a c k  of f i e l d  

personnel ,  r e g i s t r a t i o n s  and t a n k  i n s p e c t i o n s  were conducted i n  Dutch Harbor and 

S t .  Paul. Akutan was a l s o  d e s i g n a t e d ,  but  due t o  weather ,  s t a f f  was unable  t o  
g e t  t o  t h e  l o c a t i o n .  V e s s e l s  t h e r e  came e i t h e r  t o  Dutch Harbor o r  S t .  Paul and 

wi th  t ank  i n s p e c t i o n s  o c c u r r i n g  72 hours  p r i o r  t o  t h e  opening,  d i d  n o t  miss  being 

on t h e  grounds when t h e  season opened. 

Due t o  i t s  remoteness ,  t h e  S t .  Matthew f i s h e r y  i s  p r i m a r i l y  a ' 'deck l o a d "  f i s h e r y  

by t h e  l a r g e r  s i z e d  v e s s e l s  t h a t  averaged 193 po t s  p e r  vesse l  f o r  t h e  1990 and 



1991 seasons (Tab1 e 2 ) .  This year  several vesse ls  did s t p r e  gea r  in the  northern 

pot s torage a rea ,  hoping t o  be able t o  s e t  gear ,  run t o  t h e  pot s torage  area 

s i x t y  miles from t h e  f i sh ing  grounds, and make i t  back i n  time t o  f i s h  the  

addit ional  gear  before t h e  c losure .  Under current  r egu la t ions ,  the re  i s  no p o t  

s torage  provision on t h e  f i sh ing  grounds before or a f t e r  t h e  season. Vessels 

must d e l i v e r  t h e i r  c rab  within 24 hours on t h e  f i sh ing grounds o r  S t .  Paul and 

within 60 hours t o  Dutch Harbor. Running d l l ~ a n c e  t o  S t .  Matthew from S t .  Paul 

i s  approximatsly 190 miles and Dutch Harbor 430 miles. 



Table  I .  Historic blue k i n g  c r ab  catch Bering Sea, A r e a  ' Q ' ,  P r i b i l o f  D i s t r i c t .  

P o t s  Avg . Average Pounds 
Year Vssl s Lndg s crab1 pounds l L i f t ed  C P U E  Wt. Length Dead1 o s s  

13 174,420 1,276,533 

101 908,072 7,107,294 

5 4 314,931 2,433,714 

113 855,505 6,611,084 

104 807,092 6,456,738 

154 797,364 6,395,512 

115 815,557 5,995,231 

258 1,497,101 10,970,346 

312 1,202,499 9,080,729 

281 587,908 4,405,353 

221 276,364 2,193,395 

2 5 40,427 306,699 

4 9 77,607 532,735 

2 5 36,988 258,939 

68 95,131 701,337 

S E A S O N  

S C A S O N  

S E A S O N  

S E A S O N  

15,800 

40,507 

C L O S E D  

C L O S E D  

C L O S E D  

C L O S E D  

' ~ c a d l  oss i n c l  uded. 
'10,869 pounds illegal red crab.  



Table 2. H i s t o r i c  B e r i n g  Sea,  P r i  b i l o f  D i s t r i c t  blue k i n g  c r a b  economic per fo rmance.  

Season No. Pots No. o f  No. o f  No. Po ts  Ex -Vss l  Totalp Season Leng th  
Year  GHL' ~ o t a l  Reg is te red  Vssl  s  Lndg s P u l l  ed Va lue  Va lue Days/Dat;es 

31,636 110 258 167,681 $ .90 $ 9.6 

25,408 99 312 176,168 $ 1 . 5 0  $13.6 

34,429 122 28 1 127,728 $ 3 . 0 5  $13.4 

36,439 126 22 1 86,428 4 3 .00  $ 6.6  

3,122 16 2 5 15,147 $ 2.50 $ 0.1 

6,038 2 6 4 9 23,483 $ 2.90 $ 1.4  

4,376 16 2 5 15,850 $ 4.05 $ 1 . 2  

9,594 3 8 6 8 40,557 $ 4 . 0 0  $ 2 . 8  

N O  C O M M E R C I A L  F I S H E R Y  

N O  C O M M C R C I A L  F I S I l , i ; R Y  .,. 
X A  

N O  C O M M E R C I A L  F I S H ' t R Y  

hi 1 l i o n s  o f  pounds. 

' ~ i  11 i ons  o f  do1 1 a r s .  

3 ~ e t  n o t  t o  exceed 4,000,000 pounds. 



Table 3 .  Historic blue king crab catch in the Northern D i s t r i c t  o f  s t a t i s t i c a l  Area ' 4 '  ( S t .  Mat thew and 
S t .  Lawrence Islands).  

--- - - 

I 
Pots Percent Avg. Avg. Pounds 

Year Vssls Lndgs crab1 Pounds Lifted CPUE Oldshell W t .  Length Deadloss 

1,202,066 17,370 16 7.0 

1,984,251 43,754 9 N/A 
210,819 9,877 5 80 .8  

Confidenti a1 N/A 
4,627,761 58,550 18 N/A 

8,844,789 165,618 12 19.6 

9,454,323 133,944 14 26.7 

52,557 3,975 3 - 
3,764,592 73 $20 11 3 4 

R e p o r t e d  L a n q i n g s  

2,427,110 51,606 9 9 

R e p o r t e d  L a n d i n g s  

1,003,162 22,093 10 10 

R e p o r t e d  L a n d i n g s  



T a b l e  3 .  H i s t o r i c  b l u e  k ing  c r a b  c a t c h  i n  t h e  Nor thern  D i s t r i c t  of  s t a t i s t i c a l  Area ' 4 '  ( S t .  Matthew and 
S t .  Lawrence I s1  ands)  , c o n t  inucd. 

1 
P o t s  P e r c e n t  Avg. Avg. Pounds 

Year  V s s l s  Lndgs c rab1  Pounds L i  f t e d  CPUE O l d s h e l l  Wt. Length  Dcad loss  

1 9 8 7 ~  6 1 62 234,521 1,075,179 28,440 8 5 4 . 6  131.13 400 

1 9 8 7 ~  N o  R e p o r t e d  L a n d i n g s  

1988' 4 6 4 6 302,053 1,325,185 10,160 13 65 4 . 4  133.29 22,358 

1 9 8 8 ~  N o  R e p o r t e d  L a n d i n g s  

! 989' 6 9 69 247,641 1,166,258 30,853 8 9 4 .7  134.55 3 , 754 

bb 
1990" N o  R e p o r t e d  L a n d i n g s  i *  

19912 68 69 726,519 3,372,066 37,104 20 12 4 . 6  134 .1  216,459 

199 1 N o  R e p o r t e d  L a n d , i n g s  * t 

b e a d 1  oss  included. 

*st. Matthew. 

3 ~ t .  Lawrence - red and blue. 



Tab1 e 4 .  H i s t o r i c  B e r i n g  Sea, N o r t h e r n  D i s t r i c t  ( S t .  Mat thew)  b l u e  k i n g  c r a b  economic  pe r f o rmance .  

Seasop N o . P o t s  No. No. No. P o t s  E x - V s s l  T o t a l p  Season L e n g t h  
Y e a r  GHL' T o t a l  R e g i s t e r e d  V s s l s  Lndgs P u l l  ed V a l u e  V a l u e  Days/Da t e s  

'fli 1 l ions of pounds. 

2 ~ 1  1 1  ions o f  do1 l ars.  





. - - - - 
B E R I N G  SE.4 DISTRICT TANNER CRAB 

D e s c r i o t i o n  

The Bering Sea D i s t r i c t  of S t a t i s t i c a l  Area ' J '  i n c i u d e s  a l l  wa te r s  o f  t h e  Beriric 

Sea n o r t h  o f  t h e  l a t i t u d e  of C a p e - S a r i c h e f  and e a s t  o f  t h e  U.S. Russian 

Convention l i n e  o f  1867. T h i s  d i s t r i c t  has  two S u b d i s t r i c t s ;  t h e  Western and 

Eas te rn  which i n c l u d e s  t h e  Norton Sound S e c t i o n  and t h e  General S e c t i o n ,  

( F i g u r e  1 ) .  Two Tanner  c r a b  s p e c i e s ,  Chionoecetes  b a i r d i  and 

Chionoecetes o p i l i o ,  a r e  commercially h a r v e s t e d  i n  t h e  Bering Sea D i s t r i c t .  

:. =:: 

C. b a i r d i  

The f i r s t  American Tanner  c r a b  c a t c h e s  6 - m  t h e  Bering Sea were r e p o r t e d  

i n c i d e n t a l  t o  t h e  king c r a b  f i s h e r y  i n  1968 and i n  1974 a  d i r e c t e d  f i s h e r y  began. 

Catches  and e f f o r t  r a p i d l y  i n c r e a s e d  and a  r e c o r d  66 m i l l i o n  pounds was taken 

i n  t h e  1977/78 season ,  (Tab le  1 ) .  Although e f f o r t  cont inued t o  i n c r e a s e  i n  the 

f i s h e r y ,  c a t c h e s  began t o  s lowly  d e c l i n e  through t h e  l a t e  s e v e n t i e s  and e a r l y  
-. 

e i g h t i 5 s  a s  d i d  t h e  p o p u l a t i o n  e s t i m a t e s .  By t h e  1983 season ,  t h e  5.3 m i l l i o n  

pound h a r v e s t  was comparable t o  t h e  f i r s t  y e a r  o f  d i r e c t e d  e f f o r t ,  (Table  1).  

Popula t ion  e s t i m a t e s  con t inued  t o  d e c l i n e  i n  t h e  e a r l y  e i g h t i e s  and by 1986 t h e  

Department c l o s e d  t h e  f i s h e r y  f o r  t h e  n e x t  two y e a r s .  

The C. b a i r d i  season was reopened i n  1988, bu t  c a t c h e s  were poor and soon a f t e r  

t h e  opening,  most e f f o r t  moved west t o  t h e  C. o p i l i o  grounds.  T h i s  t r e n d  has 

con t inued  i n  t h e  f i s h e r y  even through t h e  1991/92 season.  

With t h e  s h a r p  d e c l i n e  and slow r e b u i l d i n g  o f  t h e  B r i s t o l  Bay red  king c r a b  

s t o c k s  which a r e  f i s h e d  on t h e  same grounds a s  t h e  C. b a i r d i  s t o c k s ,  t h e  

C. b a i r d i  f i s h e r y  had been c l o s e d  i n  t h e  e a r l y  s p r i n g  t o  p r o t e c t  t h e  king c r a b  

d u r i n g  t h e i r  mating and mol t ing  c y c l e .  During t h e  1990 Board of Fish  meet ing,  
a  March 31 r e g u l a t o r y  c l o s u r e  was e s t a b l i s h e d  t o  f u r t h e r  p r o t e c t  t h e  king c r a b  

i n  t h e  a r e a ,  a s  wel l  a s  mol t ing  C. b a i r d i .  In a d d i t i o n ,  a t  i n d u s t r y ' s  r e q u e s t ,  
t h e  Board moved t h e  opening of the  B r i s t o l  Bay king c r a b  season t o  November 1 

and t h e  openiiqg of t h e  C. b a i r d i  season t o  seven days a f t e r  t h e  k ing  c r a b  

c losure .  P r i o r  t o  t h e  a d o p t i o n  o f  t h e  new opening t h e  season f o r  both  s p e c i e s  

o f  Tanner c r a b  had opened a f t e r  t h e  f i r s t  o f  t h e  y e a r .  



The area opening f o r  C. bairdi i s  eas t  of 156" West Longitude and gear  used in 

the  king crab f i s h e r y  nay be l e f t  on the  grounds, in a  s tored  condit ion f o r  ten 

days. After  r e g i s t r a t i o n  and tank inspecticns vesseis  re turn  t o  the  grounds t o  
b a i t  and s e t  t h e i r  Tanner crab  po t s ,  the same ones used in the  k ing 'crab  f i s h e r y .  

In years  t h a t  t h i s  f i s h e r y  has had large  e f f o r t  during l a t e  Fsbruary and March, 

vesse ls  have experienced problems with l o s t  gear due t o  the  in t rus ion  of  the  ice 

edge onto the  higher productive grounds. During the  past  several  seasons,  t h i s  

was not been a  problem due t o  the  majority of the  f l e e t  leaving t h e  a rea  f o r  the 

more luc ra t ive  C. opilio f i s h e r y  t o  the  we;t. 

J u s t  p r io r  t o  the  1991/92 C. bairdi opening, industry r ep resen ta t ives  expressed 

concerns t o  the  Department about the l a rge  <$-fort, reduced quota and confined 

area t h a t  was open. Although the  Bering Sea C.  bairdi stocks a r e  managed as one 

s tock,  the  C. bairdi s tocks  west of 166' West Longitude does not open un t i l  

January 15 along with t h e  C. opilio f i she ry .  Because of t hese  concerns, ar, 

emergency order  was issued opening the  e n t i r e  Eastern s u b d i s t r i c t  west of 173"  

West Longitude t o  C. bairdi. The C. opi7io f i she ry  would s t i l l  open by 

regula t ion  on January 15. 

There a re  two d i s t i n c t  species  of Tanner crab in the  Bering Sea. There i s  a lso  
a  hybrid crab t h a t  r e s u l t s  from the  cross  mating of these  'two and has 
cha rac te r i s t i c ;  of both,  causing iden t i f i ca t ion  problems. The C. bairdi have 
a  minimum conmercial s i z e  l i m i t  across the  carapace of 5.5 inches where the  C. 
o p i l i o  s i z e  l i m i t  i s  3.1 inches. Without proper i d e n t i f i c a t i o n  of  the  two 
species and the  hybrid,  many undersized C. bairdi are  harvested.  In January, 

the  Board of Fisher ies  adopted, by emergency regula t ion ,  eye co lo r  as  the 

identifying c h a r a c t e r i s t i c  t o  determine the  minimum s i z e  l i m i t  of harvestable 

Tanner crab. Within a few days complaints arose about the  r egu la t ion ,  and i t  
was revised. A new emergency regulat ion was adopted ident i fy ing a dark red eyed 

crab w i t h  an " M u  shaped mouth as a C. b a i r d i .  All other  crab without these 

c h a r a c t e r i s t i c s  were considered t o  be C ,  opilis and could be harvested a t  3.1 
inches o r  g rea te r  in  s h e l l  width. 



Table  1. H i s t o r i c  Bering Sea C. b a i r d i  ca tch  s t a t i s t i c s  by season. 

P o t s  Avg. Avg. % New 
Y e a r  V s s l s  Lndgs crab1 pounds1 L i f t e d  CPUE W t .  Width(mrn) Shell 

1968 N A 7 6,400 17,900 1,400 5 2 .8  - - 
1969 N A 131 353,300 1,008,900 29,800 12 2.9 - 
1970 MA 6 6 482,300 1,014,700 16,400 29 2 .1  - - 
1971 N A 2 2 61,300 166,100 7,300 8 2 . 7  - - 
1972 N A 14 42,061 107,761 4,260 10 2.6 - - 
1973 N A 4 4 93,595 231,668 15,730 6 2 .5  - - 
1974 N A 69 2,531,825 5,044,197 22,014 115 2.0  - 
1975 28 8 0 2,773,770 7,284,378 38,462 72  2 .5  - - 

1976 66 3 0 5 8,949,886 22,341,475 141,179 63 2.5 - - 
1976/77 8 3 541 20,251,508 51,455,221 297,171 68 2 . 5  - - 
1977/78 120 861 26,350,688 66,648,954 516,350 51 2 .5  152.8 08.0 
1978/79 144  817 16,726,518 42,547,174 402,697 42 2 .5  152 .7  95.0 
1979/80 152 804 14,685,611 36,614,315 488,434 30 2 .5  151.4 90.0 

rFs, 
~ 1 3  1981 165 761 11,887,213 29,732,086 559,626 21 2 .5  149.4 86.6 

1982 125 791 4,a30,980 11,008,779 490:099 10 2.3 148.8 135.4 
1393 108 448 2,206,756 5,273,881 ?8zpo06 t{ 8 2 . j  2.3 148.8 70.5 
1984 4 1 1 3 4  516,877 1,208,223 61,357 146.5 10 .0  
1985 4 4 166 1,283,474 3,151,498 104,707 12 2.4 150.0 65.0 
1986 S E A S O N  C L O S E D  
1987 S E A S O N  C L O S E D  
1988 9 8 248 987,059 2,210,394 112,334 8 2 .5  143.5 70.2 
1989 109 3 59 2,907,021 7,012,965 184,092 16 2.4 149.4 80 .8  
1990 179 1,032 10,717,324 24,549,299 711,137 15 2 . 3  148.1 96.5  
1990/912 255 1 ,756 16,608,625 40,081,555 883,391 19 2?4 149.7 95.3  
1991/92 258 761 10,540,178 26,097,919 499,277 21 2 .5  N/A N/A 

Pounds 
Dead1 oss 

'0eadl oss Included . 
' ~ r e l  i m i  nary figures . 



Table 2. llistoric Bering Sea C. bairdi  Tanner c r a b  economic performance.  

Season No. Pots No. No. No. Po t s  Ex-Vssl T o t a l e  Season Length 
Year GHL' I 'o ta l1  Regis tered Vssls  Lndgs P u l l e d  Value Value Days/Dates 

40,273 152 804 488,434 

42,910 165 761 559,626 

36,396 125 791 490,099 

15,255 108 418 282,006 

9,851 4 1 134 61,357 

8,990 4 4 166 104,707 

C O M M E R C I A L  F I S H E R Y  

C O M M E R C I A L  F I S 6 i E R Y  

24,598 98 248 112,334 

36,245 109 3 53 184,892 

40,690 179 1,032 71 1 , 13JIi' 

70,076 255 1,756 883,391 

hi 11 ions of pounds. 
 illio ions o f  dollars.  
3 ~ i n t e r  f ishing. 



F i g u r e  1. Bering Sea District of Seatistical Area "3". 

50 



The C ,  opilio Tanner c r a b  f i s h e r y  o-ccurs p r i m a r i l y  around t h e  P r i b i l o f  

I s l a n d s , n o r t h w e s t  o f  t h e  P r i b i l o f s  and west  o f  S t .  Matthew I s l a n d .  T h i s  s m a l l e r  

bu t  more abundant Tanner c r a b  w a s - - f i r s t  r e c c r t e d  as  an i n c i d e n t a l  c a t c h  t o  t h e  

1977/ i8  C. bairdi f i s h e r y ,  With s h a r p  d e c l i n e s  ;n t h e - C .  bairdi f i s h e r y ,  and 

d r a m a t i c  i n c r e a s e s  i n  both p o p u l a t i o n  and c a t c h  o f  t h e s e  s m a l l e r  Tanner c r a b s ,  

t h i s  f i s h e r y  has become o f  major importance t o - t h e  c r a b  i n d u s t r y  and has  f i l l e d  

both  f o r e i g n  and domes t ic  market d e m ~ n d s .  , - 
.- 

-. - 
The 1978/79 season was t h e  f i r s t  y e a r  o f  a  d i r e c t e d  f i s h e r y  and o v e r  32 m i l l i o n  

pounds was l a n d e d ,  (Table  1 ) .  The season  h a r v e s t s  i n c r e a s e d  f o r  t h e  n e x t  two 
kg..> 

y e a r s ,  o v e r  52 m i l l i o n  landed i n  1981, bu t  then  dropped t o  on ly  25 m i l l i o n  two 

y e a r s  l a t e r  and can be a t t r i b u t e d  t o  low p r i c e s  and small e f f o r t  a s  v e s s e l s  
- -  - - -- - - - -  -- 

f i shed- for  brown king c r a b  i n  Adak, (Tab le  1 ) .  With t h e  d e c l i n e  i n  t h e  brown 

- -king-crab--s tocks-  and both - i n c r e a s e d  p r i c e  and h a r v e s t  g u i d e l i n e s  beg inn ing  i 7  

t h e  mid--eight-ies, e f f o r t  a n d - s a t ~ h  c a p i d l y  i n c r e a s e d  t o  a  record  h a r v e s t  o f  over  

325 m i l l i o n  pounds o f  l i v e  c r a b  d e l i v e r e d  dur ing  t h e  1990/91 season ,  (Tab le  2);-  - 
- - -  - - 

Record h a r v e s t s  a r e  aga in  p r e d i c t e d  f o r  t h e  1991/92 season t h a t  has a  p reseason  

h a r v e s t  guide1 i n e  o f  333 mil 1 ion pounds. The popul a t i o n  e s t i m a t e s  seem a c c u r a t e  

a s  o v e r  29 m i l l i o n  pounds o f  C .  opi7io i s  k i n g  landed weekly by t h e  f l e e t  of 

c l o s e  t o  300 v e s s e l s .  

During t h e  1988 s e a s o n ,  t h e  i c e  edge began a  r a p i d  movement s o u t h  d u r i n g  t h e  

month o f  March and covered a l l  bu t  a  small  a r e a  o f  t h e  western  s u b d i s t r i c t .  The 
e a s t e r n  s u b d i s t r i c t  had been c l o s e d  and w i t h  i c e  on t h e  wes te rn  s u b d i s t r i c t ' s  

grounds t h e  f l e e t  had no p l a c e  t o  move. Emergency r e g u l a t i o n s  e s t a b l i s h e d  a  pot  

s t o r a g e  a r e a  and t h e  season was c l o s e d  on March 29 u n t i l  t h e  a r e a  west  of S t .  

Matthew I s l a n d  was f r e e  o f  i c e ,  some s i x  w ~ k s  l a t e r .  Again, i n  1991, t h e  i c e  

edge moved r a p i d l y  s o u t h  c a t c h i n g  some o f  t h e  f l e e t  nor th  of t h e  P r i b i l o f  I s l a n d s  

making them unable  t o  move t h e i r  g e a r  f a s t  enough o r  f a r  enough sou th  of t h e  

i s l a n d s  t o  g e t  away from i t .  The Department e s t i m a t e d  a s  many a s  20,000 p o t s  

may have been l o s t ,  bu t  most were probably-recovered - a f t e r  t h e  i c e  r e t r e a t e d .  --- - 



Table 1. Historic Bering Sea C. o p i l i o  catch statistics by season. 

Pots % New Avg. Widtb Pounds 
Year Vssls Lndgs No. crab1 No. pounds1 L i f t e d  CPUE Shell Wt. ( a ~ r )  Deadloss 

1977/78 15 38 1,267,546 1,716,124 13,247 96 NA 1 .4  N A 0 

1978/79 102 4 90 22,118,498 32,187,039 190,746 115 83.0  1 .5  113.1 759,173 

1979/80 134 597 25,286,777 39,572,668 255,022 95 90 .0  1 .6  118.1 228,345 

1981 153 867 34,415,322 52,750,034 435,742 79 79.2 1 .5  117.0 2,259,979 

1982 122 803 24,089,562 29,355,379 469,091 51 78.0 1.2 109.4 1,042,655 

1983 109 462 23,838,149 26,128,420 287,127 83  NA 1 .1  NA 1 ,324,466 

1 9 8 4 ~  5 2 367 21,009,935 26,813,074 173,591 138 78.0 1 .1  105.4 738,711'4 

1 98s4 7 5 718 52,903,246 65,998,875 372,045 120 80 .0  1 .3  $08.0 1,064,184 

ls865 8 8 992 76,499,123 97,984,539 543,744 141 73.7 1 .3  109.5 3,392,933 

1987 103 1 ,038  81,307,659 101,903,388 6\6,113 132 84 .0  1 .2  108.9 978,419 

1988 171 1,285 105,716,337 134,060,185 766,907 '137 7 1 . 2 ~  1 .3  109.5 3,260,020 

1989 168 1,341 112,618,881 149,455,848 663,442 178 85.z6 1 . 3  111.2 , 1,844,682 

1990 189 1,565 128,977,638 161,821,350 911,613 139 97.46 1 . 3  109.1 1,796,664 

1991 228 2,788 265,123,960 328,647,269 1,391,583 188 95 .1  1 . 2  110.2 3,161,036 

'~eadl  oss 1 ncl uded $; 

'southeast and P r i b i l o f  Districts only 
3 ~ o r t h  of 58' reopened u n t i l  12-31 

4 ~ e s t  o f  164' opened through 12-31 
'open only west  o f  164' H. longitude 

6~as t e rn  and Western Districts combined 



T a b l e  2 .  H i s t o r i c  Be r ing  Sea C. o p i l i o  Tanner c r a b  economic per for tnance .  

Seasop No. I'ots No. No. No. P o t s  Ex-Vssl T o t a j  Season Length 
Year  C I ~ L ~  T o t a l  ~ e c j i s t e r e d ~  Vssl s Lndgs P u l l  ed  Val ue Value  Days/Dates 

333-]/Is-9/22 
AND 10/9-12/31 

252-1/15-9/24 

120-1/15-3/29 
AND 5/15-6/30 

'Mi 11  ions o f  pounds. 

'same g e a r  as  C. ba i rd i  f i s h e r y .  

3 ~ i  1 l i o n s  o f  do1 1 a r s .  

4 ~ ~ r t  i a1 c l o s u r e s  on1 y .  



- 
DUTCH HARBOR, AREA '0 '  

Descriotion 

The Dutch Harbor area  o r  S t a t i s t i c a l  -- - Area ' O f ,  has as i t s  eas tern  boundary tk,a 

longitude of Scotch Cap Light on Unimak Island,  and as i t s  w e s t e r n  boundary 

171" West longitude.  The 800 fathom depth contours a re  the  seaward boundaries. 

Area "0" i s  f u r t h e r  broken down in to  f i v e  f i sh ing d i s t r i c t s  (Figure 1 ) .  .4lthouc~h 

red king crab i s  t h e  primary t a r g e t  species ,  brown king crab  production i s  on 

the  increase .  
-- . 
r;: 

Brown Kina Crab  

%-a 

His to r i ca l ly ,  Dutch Harbor brown king crab have been taken inc identa l  t o  the  

red king crab  f i she ry .  Incidental  catches of brown king crab  were small and 

landings of red king crab  may have incluckd brown king crab p r i o r  t o  the  1981/32 

season, but was not recorded separa te ly .  In te res t  in the f i she ry  continued t o  

grow as the  red king crab  stocks declined in the ea r ly  e i g h t i e s  and by t h e  

1982/83 season, 136 vesse l s  1  anded 1.1 mil 1  ion pounds, (Tab1 e 2 )  . I n  1983 the 

red king crab f i s h e r i e s  throughout the  Westward region with the  exception of 

Adak, were closed.  With a  good market and essen. t ial ly an unexploited stock,  

e f f o r t  was d i rec ted  t o  the  brown king crab stocks. The f i she ry  remained as  a 

permit f i shery  u n t i l  1988, when a  season opening date  of September 1 was 

establ  ished. 

The f i shery  developed as a  s ing le  pot f i she ry ,  but due t o  the  depth and type of 

bottom f ished,  vesse l s  began experimenting with longl ining pots .  Regulations 

allowing the  longlining of pots  in the  brown king crab f i s h e r i e s  was adopted i n  

1986. Vessel e f f o r t  in  t h i s  f i she ry  had, by t h i s  time, dropped t o  only 13, but 

these vessels  were a11 longl ining vessels  and fished almost exclusively for brcwn 

king crab. 

A1 though vessel e f f o r t  remains somewhat cons is tent ,  the  average number of pots  

regis tered  continues t o  increase ,  as does t h e  number of pots pulled during the  

f i shery .  



The Dutch Harbor f i she ry  occurs on grounds t h a t  were devsloped during the  e a r l y  

1980's. These grounds are  somewhat l imi ted ,  and with the  in t roduct ion  of 

longl ined pots ,  vesse ls  must cornpet. f o r  f i shab le  grounds. Vessels wi l l  s e t  

s t r i n g s  t h a t  cover many d i f f e r e n t  depths and miles cf ocean f l o o r .  By 

r egu la t ion ,  these s t r i n g s  must be marked 21: both ends by a  c l u s t e r  of four 

buoys as we7 1  as a  pol2 and a  f1 ag, b u t  becaase of the  d is tance  involved between 

ends of a  s t r i n g ,  the  buoys a r ?  not always v i s i b l e  and s t r i n g s  are of ten  tangled 

as o the r  vesse ls  l ay  t h e i r  ground l i n e s  across each o ther .  Pots are  o f t en  l o s t  

when t h e  groundline breaks, but most f i s h ~ r m e n  make an e f f o r t  t o  recover the  

gea r ,  e spec ia l ly  when addi t ional  pot; a r e  on the  ground1 ine.  

This - f i s h e r y  opens concurrent t o  t h e  S t .  Matthew blue king crab f i s h e r y  on ., 

September 1,  but most vesse l s  do no t r y  toLZish  the  shor t  S t .  Matthew a r e a ,  a  

non-long1 ine f i s h e r y ,  then move i n t o  Dutch Harbor. For the past several  yea r s ,  

t h e  area has been closed with o r  j u s t  a f t e r  the  c losure  of the  Br is to l  2ay red 

king crab  f i s h e r y .  By t h i s  time, e f f o r t  has l e f t  f o r  the  Adak brown and red king 

c rab  f i s h e r i e s  o r  i s  preparing t o  e n t e r  the  Bering Sea Tanner crab f i s h e r i e s .  



Table 1. Historic brown k i n g  crab catch in Dutch tlarbor s t a t i s t i c a l  Area '0 ' .  

Pots Percent  Avg. Average Pounds o f  
Season Vssls. Lndgs. No. crab1 No. pounds1 L i f t e d  CPUE Oldshell W t .  Length Deadloss 

'1ncl udes dead1 oss 

'six inch permit season opened Ju ly  1 

3~eason  opening d a t e  established September 1 



D e s c r i o t i o n  

Adak, Area I ? ' ,  i s  comprised o f  a11 c r ~ t i n e n t a l  shel f  w a t e r s  west  of 

171" W .  l o n g i t u d e  and e a s t  of t h e  U . S . / U . S . S . ? .  Convention L i n e ,  ( F i g u r o  1 ) .  

Red Kinq Crab 

. . + 
The Adak a r e a ' s  r e d  king c r a b  f i s h e r ;  began i n  t h e  1960/61 season  and r a p i d l y  

expanded from a  two m i l l i o n  pound h a r v e s t  t h a t  season t o  a  h a r v e s t  o f  over  

21 m i l l i o n  pounds j u s t  f o u r  y e a r s  l a t e r .  Because o f  t h e  f i s h e r y ' s  remoteness  

and t h e  development o f  t h e  c l o s e r  Dutch H a k ~ r  a r e a  f i s h e r y ,  c a t c h e s  d e c l i n e d  

f o r  two y e a r s ,  t h e n  aga in  rebounded u n t i l  t h e  e a r l y  s e v e n t i e s ,  (Tab le  1 ) .  

The f i s h e r y  s t a r t e d  a  r a p i d  d e c l i n e  beginning in  t 3 2  1973/74 season and by t h e  

1?75/77 s e a s o n ,  t h e  a r e a  was c l o s e d .  Department surveys  o f  t h e  h i s t o r i c  red  king 

c r a b  a r e a s  i n  1975 ,  1976 and 1977 concluded t h a t  s e v e r a l  y e a r s  of poor 

r e c r u i t n e n t  were t h e  pr imary c a u s e  o f  t h e  r a p i d  d e c l i n e .  In a d d i t i o n ,  a  s h e l l  

d i s e a s e  and u n u s u a l l y  high n a t u r a l  m o r t a l i t y  i n  one of t h e  major  d i s t r i c t s  a l s o  

c o n t r i b u t e d  t o  t h e  d e c l i n e .  Abundance surveys  i n  t h e  a r e a  have no t  been 

conducted on t h e s e  s t o c k s  s i n c e  1977 ar?d a l l  in fo rmat ion  on t h e  s t o c k s  a r e  

c o l l e c t e d  from o b s e r v e r s  on board f l o a t e r  and c a t c h e r  p r o c e s s o r s .  

Catches s i n c e  t h e  1977/78 c l o s u r e  have n o t  recovered t o  t h o s e  o f  t h e  l a t e  s i x t i e s  

and e a r l y  s e v e n t i e s  and have averaged o n l y  1 .2  m i l l i o n  pounds f o r  t h i s  p e r i o d ,  

(Table 1 ) .  F l u c t u a t i o n s  i n  t h e  c a t c h e s  s i n c e  t h e  1980/81 season  can p r i m a r i l y  

be c o n t r i b u t e d  t o  t h e  development o f  t h e  brown king c r a b  f i s h e r y  in  t h e  same a r e a  

and Tanner c r a b  f i s h e r i e s  i n  t h e  Bering Sea d i v e r t i n g  e f f o r t  from Adak. Catches  

o f  r ed  king c r a b  s i n c e  t h e  1988/89 season  have been r e p o r t e d  p r i m a r i l y  from t h e  

Sernisopochnoi I s l a n d  a r e a  and o t h e r  h i s t o r i c  grounds have n o t  provided c a t c h e s  

f o r  s e v e r a l  y e a r s .  

I n  1990, t h e  Soard o f  Fish adopted new r e g u l a t i o n s  opening t h e  B r i s t o l  Bay king 

c r a b  season on November 1, t h e  same day a s  both t h e  Adak and Dutch Harbor a r e a  

king c r a b  open ings .  P r i o r  t o  1990, e f f o r t  i n  the  Adak king c r a b  f i s h e r i e s  



- 

occurred a f t e r  the c losure  of the Sr i s to l  Say area in ear ly  October and before 

the  holidays and the  opening of the Bering Sea Tanner crab f i she r i e s  i n  January. 

Only seven vessels  del ivered red king crab i n  the 1950/91 season, and several 

of these vessels l e f t  t he  are; within a  fey weeks'after the opening and entered 

the  Bering Sea C. b a i r d i  f i shery ,  (Tables i and  2 ) .  
- " -  

The red king crab f i s h e r i e s  a r e  s t i l l  s ingle p o t  f i s h e r i e s ,  b u t  incidental  t a k .  
occurs in the longl ine  brown king crab f ishery in t h i s  area.  Through pe t i t i on ,  

the Board of Fisher ies  adopted regulat ions allowing the re tent ion of red king 

crab in the Adak a rea ' s  long1 ine f ishery .  This regulation wil l  be in  e f f e c t  fo r  

the 1992/93 season which opens in November. =--: =. 

As in o t h e r  remote f i s h e r i e s ,  the f ishery  i s  managed inseason through observer 

repor ts ,  and except f o r  th ree  of the  l a s t  t&i2years has closed by regulat ion on 

February 15, (Tab1 e  2 ) .  
P 

Brown Kina Crab 

The f i r s t  reported catch of brown king crab from the Adak area was during the 

1975/76 season and was incidental  t o  the red king crab f i shery  in the same area.  

Catches prior  t o  t h i s  time could have occurred, b u t  were not separated from the 

red king crab de l i ve r i e s ,  (Table 1 ) .  

Until the 1985/86 ssason, the  s i z e  l imi t  for  brown king crab was the same as red 

king crab, 6.5 inches. Based on information collected by the National Marine 

Fisheries Service (NMFS) on s i z e  a t  maturity, the Board of Fisher ies  lowered the 

brown king crab s i z e  l i m i t  t o  6  inches. I n  addition, a  season c losure  was 

established fo r  August 15. 

Catch ra tes  and vessel e f f o r t  increased rapidly as vessels  entered the  f ishery 

between the Bristol  Bay. red king crab and Bering Sea Tanner crab seasons. A 
record catch of over 12.7 mill ion pounds occurred in the 1986/87 season, the 

larges t  recorded t o  da t e .  The 1990/91 l o w  harvest can be a t t r i bu t ed  t o  low 

vessel e f fo r t  as most ca tcher  processors and larger  vessels  entered the  Bering 

Sea Tanner crab f i s h e r i e s .  Only a few dedicated longline vessels  a re  presently 

fishing in the Adak area and because of the  reduced e f f o r t ,  present catch i s  a1 so 
down. 

513 



Tab1 e 2. H i  s t a r i c  Dutch Harbor  brown k i n g  c r a b  economic p e r f o r m a n c e .  

- 
Seas09 No. Pots No. No. No. P o t s  E x - V s s l  T o t a l  Season L e n g t h  

Year G H L ~  l o  t a l  Reg is te red  V s s l s .  Lndgs. P u l l  ed V a l u e  V a l u e  Days /Dates  

'!lased on historic catches, 1983/84 - 1991'/92. 

E~illions o f  pounds. 

' ~ i  11 ions  o f  do1 1 ars.  
4~nc fden ta?  catches t o  red k ing  crab fishery.. 



0 
P R I D I L O F  I. 

Figure 1. Dutch Harbor, Area "0". I ;  



No surveys a re  conducted on the  Adzk brown king crab stocks and the  season has 

been allowed t o  remain open f o r  over nine months s ince  the  1985/86 season. As 

more information becomes ava i l ab le  through the  observer program, a reas  with 

higher e f f o r t  a re  expected t o  be closed p r i o r  t o  the  August 15 regula tory  

c losure .  

Gear loss  problems are s imi la r  t o  those  experienced i n  the Dutch Harbor brown 

king crab  f i s h e r y ,  where. most s t r i n g s  a r e  probably recovered by t h e  vessel  by 

dragging f o r  the  groundline. As inDutch  barbor, both ends of the  s t r i n g  must 

be marked with a c1 us ter  of buoys a i d  a  f l  ag pol e .  



Table 1. Adak, Area R, h i s t o r i c  red k ing crab. 
1 

No. No. Xvg . Dead- 
Season Vssls Lndgs No. crab2 No. Lbs. L i f t e d  CPUE Ut. Recru i ts  Lngth loss 

1976/77 C l o s e d  

1977/78 12 18 160,343 905,527 7,269 22 5.7 43.9 152.2 NA 

1978179~ 13 27 149,491 807,195 13,948 11 5.4 56.7 NA 1,170 

1979/80 18 23 82,250 467,229 9,757 8 5.7 42.8 152.0 24,850 

1980/81 17 5 2 254,390 1,419,513 20,914 12 5.6 65.2 149.0 54,360 

1981/82 66 106 291,311 1,648,926 40,677 7 5.7 55.5 1L8.3 8,759 

1982/83 72 191 284,787 1,701,818 66,893 4 6.0 49.9 150.8 7,855 

1983/% 106 2C8 298.9C8 1,981,579 60,840 5 6.6 30.4 157.3 3,833 

198C/85 64 113 206.751 1,367,672 50,685 4 6.6 31.4 155.1 0 

1985/86 35 89 162,271 906,293 32,478 5 5.6 40.0 152.2 6,120 

1986/87 33 69 126,146 712,243 29,189 4 5.6 HA HA 500 

1987/88 71 109 211,712 1,213,933 43,433 5 5.7 65.3 148.5 6,900 

1988/89 73 156 266,053 1,567,314 64,374 4 5.9 39.0 153.1 557 

1989/90 56 123 196,070 1,118,566 54,513 4 5.7 HA NA 759 

1W0/91 7 34 1&6,903 828,105 10,674 14 5.6 NA HA 0 

1991/92~ 7 24 140,254 817,&17 11,407 12 5.8 N A HA 0 

'Includes catch from former Area. 'St now Western A leut ians D i s t r i c t  IR'. 

'Includes deadloss. 

3 ~ r e a  IS' f i s h e r y  began. 

'area IS' continued wti 1 Jwe .  

' ~ r e a  ' S t  eliminated added t o  Area IR'. 

6~re l iminary  f igures. 



Table  2. H i s t o r i c  Adak r e d  k i n g  c r a b  economic per formance .  

Seas02  No. P o t s  N o . o f  N o . o f  No. P o t s  Ex-Vssl To ta l  Season Length 
Yea r  GHL' T o t a l  R e g i s t e r e d  Vss l  s Lndgs P u l l  ed V a l u e  V a l u e  Days/Dates 

1980/8 1 N/A 1 . 4  2,471 17 52 20,914 $ .92 $ 1 . 3  71 - 1/15-3/28 

1981/82 N/A 1 .6  8 ,698 4 6 106 40,697 $ 2.01 $ 3 .2  107 -11/1-'2/15 

/982/83 N/A 1 . 7  9 ,  535 7 2 191 66,893 $ 3.44 $ 5 . 9  76 -11/01-1/15 

1983/84 N/A 2 .0  11,752 106 248 60,840 $ 3 . 4 3  $ 6 . 9  36-11/10-12/16 

1984/85 N/A 1 .4  8 ,876 64 113 50,685 $ 2 . 1 0  $ 2 . 9  97-11 /10-2 /15  

1985/R6 N/A .9 5,910 3 5 89 32,478 $ 2.15 $ 1 1 9  107-11/01-2/15 

1986/87 N/A .7 6,897 3 3 69 29,189 4 3.85 $ 2.7  107-11/01-2/15 

I987/88 N/A 1.2 17,720 7 1 109 43,433 4.00 4.0 : 107-11/01-2/15 

1988/09 M/A 1 . 6  23,927 73 156 64,374 
W 

$ g.00 $ 8 . 0  ' 34-11/01-12/04 

1989/90 N/A 1 . 1  12,884 5 6 123 54,513 $ 4.20 $ 4 . 6  107-11/01-2/15 

1990/9 1 N/A .7 1,120 7 2 4 7,936. s 4.00 2.8 I U ~ - ~ I / O I - ~ / I ~  

'NO preseason GHL1s. 
pounds. 

3i4illions o f  dollars. 



Tablo 3. Hlslorlc brown Wng crab calch In Adak. Area R. 

--Season- Pols Avg. Porcont Avg. Min. Pdcel 
Seasan w e d  Cbsad Vsds Lndgs NO. crab' No. Pounds' L i l l d  WI. CPUE Nowshell Lnglh Sizo Pound Deadloss 

19754'6 1ln)f 12/18 I 4 a r v o s l  C o n f l d e n l l a i  NA NA 6.5' NA N A 

1976f77 01/07 0411 5 H a r v o s t  C o n l l d o n l l a l  NA NA 6.5' $ .75 NA 
1977/78 02RO 03/20 H a r v e s l  C o n l l d e n l l a l  NA NA 6.5' $1.30 N A 
19784'9 Om1 10/01 0 0 0 0 0 6.5' 0 

1979/80 01/15 041'0 1 H a r v o s t  C o n l l d e n t l a l  NA NA 6.5' $ .E5 N A 
19Wt)l 0111 5 O m 8  4 4 11.523 58,914 700 5.1 17 97.6 158.4 6.5' $ .90 6,000 

1981/82 11/01 06/15 14 76 217.700 1.194.046 24,627 5.5 9 90.5 . 159.6 6.5' $2.06 22,063 

1982103 11/01 04/15 09 501 1,509,001 8,006,274 150.103 5.3 10 92.4 158.2 6.5' $3.01 220.743 

1 9 M 4  11/10 04/15 157 1.002 1.534.909 8.128.029 226,798 5.3 7 87.8 NA 6.5' $2.92 171.021 

1984I85 Ill10 07/08 38 8 5 643.597 3,180,035 64.777 4.9 10 87.5 156.7 6.5' 12?,073 

19W6' 11101 08/15 4 9 386 2,052,046 1 1  .I 24.759 202.401 4.5 12 86.3 151.3 6.0' 5,304 

1886187. 11X)l OW1 5 62 52 5 2,923,947 12,798,034 392,185 4.4 7 69.1 149.5 ,6.0' $3.00 276,736 

7 1987/38 11/01 W 1 5  4 8 306 1,908,989 8.001.177 267,705 4.2 91.7 146.9 . $3.00 165,415 
QI 
LP 1988/89 11101 08/15 74 455 2,165,500 9,080,196 280.732 4.2 8 6.0' $3.20 122.251 91.2 149.1 

1889i90 11m1 0811 5 64 505 2,520,786 10.1G2.400 ' 324.153 4.0 8 95.3 148.5 6.0' $3.00 100.724 

1900B14 ' 11101 OW1 5 13 167 1.312.116 5,250.M17 1G0.960 4.0 8 91.5 144.5 60. $3.00 176.583 

199rnY 11m1 7 35 309.692 1.273.06 1 28.753 4.0 11 6.0' $2.50 21,700 

%he Umll reducod to slx Inchcts 

Season In prcgro% 

'Partial dosuro Augusl 7 



Table 4. Historic Adak brown k ing crab economic performance. 

-- 

Season* No. Pots No. No. No. Pots Ex-Vssl T o t a l 4  Season Length 
Year ~111' Total Registered Vssl s Lndgs Pull ed Value Val uc Days/Dates 

'NO preseason GHLf s. I 

' ~ i  1 1  ions of pounds. 
'NO separate registration from red k ing  crab. 

% i l l  ions o f  dollars. 
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PRIBILOF I. 

Figure 1. Adak, registration Area "R". 





ACCESSION NO. : 91-0553 

~ D E P A E Q P f M T O F ~ P I N I ) ~  
iJuNmu FTsH P~~ I A E O m R Y ,  FRED D N I S I O N  
3333 OLE) GYICXER Ki-3, JUNEAU, 2%. 99802 

ETDE (907) 465-3577 

LDT (YEAR, SIDCX, SPEEIS) : Kcdiak islard, Alaska Peninsula ard Eastem 
?&xtia? Tanra  c r a b  Q l i o m t e s  himrdi 

Coma PEECN: mvid R. Jacksan, Fishery Biologist 
-. 

FACILITY: Alaska -t of Fish and Garnet Division sf c lxuerc  
i;: id 

Fisheries, Kcdidk, AK 

SPE- TIPE: Hamlyrrplh smsan ( ~ i f f -  stain) STATE: Dried on slides 

STAGE: A d u l t s  ard subaduJ,.ts 

NUMBER IN SAMPLE: 1183 (464 female, 719 rrale) WILD: Y e s  

IiISIOFt!i/SI~S: !me Bitter Qab S y n k a m  (m) has keen foura3 in bairdi and 
cpilio Tanwc crabs fxan the Eastern and Western Bering Sea and i.zfeckd 
cmilio crabs have kern brcr?r3fit for p ~ i n g  to the Eastern A l d a n  area. 

REASON FDR S U D E S I O N :  Ongoing distribution sbi iy  of EXS in Alaskan waters 
wfiidh has not been done thormghly arocnd the Kociiak Islard, Alaska 
Fexbsula ard Eastern Aleutian areas for birdi crd;. 

FINAL REZORT EXtl2: 2/8/91; rev- 6/17/91 
... 

c2rJNICXL mm: 
See attached data she- for haul ts, sex, -pace w i d t h  and shell 
condition. HemlyqA smears w x e  mde  fm up to six M d y  chc6en crabs 
frcan each haul (station). Praale.xe of E S  within the ask or 
a mbsaple thereof was also detenrikd at certain stations by visual 
inspection (~mss) . ~ e w l y r q h  fm 288 qparen t  clinically disesscd 
crabs we.v= ewmined ard 272/278 readable slides &ere cxm,firmed as positive 
for the I33 dimflagellate. 



Kodiak Islard 253/722 (35.0%) randm slides wf?re mseddable for 
KS (mear tco thin, cells distorted or 
&..tterd slide) 

17/469 (3 -6%) rardm Qtabs positive with BCS 
14/17 vegetative stage (2-2+,7-3+,5-4+) 
3/17 prespre stage (2-4+, 1-9) 

3/149 (2.0%) fenales positive w i t h  ECS 
14/320 (4.4%) d e s  positive w i t h  BCS 
176/23,040 (0.76%) crabs grossly positive with BCS 
53/688 (7.7%) &c,l crabs w i t h  varying degregs of 

bacterial rcds in peripheral henmlyq.41 
(included many slides unreadable for BCS) 

6/14-6/21/90 Northeast 0/77 0/4,298 
6/22-6/27/90 Eastside 0/85 1/4,897 (0.2%) 
6/25-7/05/90 0/85 5/2,202 (0.2%) 
7/01-7/08/90 Southwest 15/81 (18.5%) 152/5,281 (2.9%) 
8/27-9/16/90 Westside 2/141 @. 4%) 18/6,362 (0.3%) 

Alaska Peninsula 219/820 (26.7%) m o a n  slides were unreadable for 
BCS (smear too thin, cells distort& or 
s h a t t e ~ ~ 3  slide) 

8/601 (1.3%) mdcxn c m b  p i t i v e  with BCS 
8/8 vegetative stage (2+) 

4/273 (1.5%) f a d e s  positive wit31 EL3 
4/328 (1.2%) mdles positive with BCS 
87/26, E61. (0.3%) crabs grossly positive with BCS 
0/760 rardcan mats w i t h  bacterial rcds in 

peripheral hemlym@ (included m y  slides 
unreadable for BCS) 

Nxzhavoi Eay 
Sanak I s l d  
Cold R a y ~ f s k  
Pavlof/Volcano Bay 
Eeaver/hlba Bay 
west Na@ 
stepoMk B Y  
Ivanof Bay 
M i i t r o f h  b y  

m y  
mjulik B y  
M. l 3 x i d . d  



E a s k m  Aleutians 

Dates 

53/166 (31.9%) r a d m  slides were unreadable for 
ECs (smear to3 thin,  cells distarted or 
shattered slide 

0/113 rardan cmhs p i t i v e  w i t h  Bcs 
0/42 f d e s  p s i t i v e  w i t h  BCS 
0/71 males positive w i t h  BCS 
9/7,075 (0.1%) crsbs grossly positive w i t h  ECS 
9/155 (5.8%) &an crabs w i t h  bacterial rcds in 

peripheral hemlyrqzh (included slides 
tmmdable for ECS) 

- B Y  
mas)ca/Kal- 
Beaver m e t  
Usof Bay 
Qpe1- - Bay 
Furnicestone Bay - B Y  
ARJR-l B Y  

a Nearly all crabs observed to be clinically diseasej. were confh td  by 
hmolyrrph - as p i t i v e  for BCS. A l l z h a q h  p i t i v e  crabs with p m  
spores apFeKed to p r e d h t e ,  Mal n m  of vegetative vs p r e s p r e  
infections could not be detemimxl due to inadequate s ta id??  ard poor cell 
mrphO10gy of the samples. 

?he BCS in bairdi Tanner crabs was detected in all three general areas 
... surveyed in the Gulf of Alaska. The  rardanly taken ham1yqA srrears often 

missed positive crabs, probably due to the d l e r  sample sizes. 
Subsamplirg within large hauls by sorthg w t l y  n o d  ard clinically 
diseased crabs foll& by canfinration . . of p i t i v e  craks us- hamlyqh 
smears was rare ef f d v e  in detenmmq whether the age& was present a t  a 
given sampling site.  -ers were quite accurate in r aXgn i z -  diseased 
nabs. In nearly a l l  cases t h s e  crabs w e r e  jn the termirnl stages of the 
disease, cansequently the detection praa lexe  is c o ~ t i v e  since less 
severely i n f a  crabs wmld mre mrmdl an2 a d d  be missed. The 
parasite prwalenoe did rat a p ~ e ~  to differ appreciably betwen male or 
f a d e  crabs as &sewed w i t h  ot2e.r stzadies of BCS. 



The Kc&& Islard area pa2 the fiiqhed Fm& (3.6%) mq the three 
general areas examined. highst prevdlexe axmd > m a k  Islard was 
f m  stauons in the E?cd&E& quac'uant seen in both r a r d d y  taken 
hmlym@~ smars ad gxcs cksemation for clinically d i s e s d  &. 
The Alaska Penhsula (AP) had only f m r  pmitive areas by rardm sampling 
but again the sample sizes were d l .  EUrther subsaqliq of larger hauls 
irdicated that  nearly all stations in the AP area had sare  prevalence of 
diseased crabs lmqing fm 0.08% to 2.1% 2.6% in ckignik Bay, West 
Nagai an3 Mitrofania Bay, m v e l y .  

The least reprsented area in number of samples twmined was the Easkrn 
Aleutians (EL). None of the sites ewmined rarddy from t h e  EL were 
positive for BCS but when larger m x b e r s  of nabs were subanpled by 
-tion at  three s t a t i ons ,  positive clrabs fcmd. 

An additional finding was  a su%tantial mmkr of rardmly collected 
hmlyn-@ samples each with an appawt bacteremia frm t h e  mak (7.7%) 
and the EL (5.8%) areas. Bacterial rods in the p e r i w  hemlyqh of 
crustaceans are generally considered to be o p p o ~ c ,  gaining entry 
into a host debilitated by p r  enviromtal corditions ard/or m d n t d c a l  
injuzy. Such infection generally results ikamrtality. C m b s  having KS 
will cmmnly have a seconhq bacterial infection, but in znany of these 
samples BCS w a s  mt det@ct&. These crab were also not held for any 
significant amxlnt of time which rules cut s a m p l i ~ ~ ~  effort as the cause of 
stress/injuy and Fnfection. This suggests the b a c k x x a  m y  have h e n  
due to other stresson inc1ud.k-g pssible hardling and injuries incurred 
thmqh an intensive camxcial fishery where sublegdl sized or f d e  
crab!= m y  be caught an3 sortecl many t i m e s .  

M e r  cx~nparison of FCS p r e v a l m  fm 1988-1990 in the Bering Sea ard 
other re1at.d regions is presented in the 1990 Bering Sea reprt of Aoz f 
91-0542. 

.P 

Should future samples be anticipated, the Juneau pathology staff  need to be 
mn.sulted regardin3. technicges for impmvbq  the quality of hmlyrrpah 
m ard in shiwhg the samples so that more s l ides  are useable. 

FISH HE&mx INVESTIGATOE: T. R. wye r s ,  G. Bishop 

O P E  TO: R. Burkett, T. Meyers, G. B k k p ,  C. Botelho (arm Fish), K. 
33ramum (m Fish) 



Resul t s  of  b i t t e r  c r ab  sampling, A l i t ak  Bay, Kodiak Is land ,  1991. 

Number Est.  STN Estimated 
Number Without Number . Sarnp1,e Popul a t  i on Number 

Haul Sampled In fec t ion  Infected Incidence (crabs)  Infec ted  

Total s  451 353 98 21.7% 1,945,556 317,506 

Estimated i n f e c t i o n  r a t e  in  Al i t ak  Bay = 16.3% 



P o p u l a t i o n  Est imates f o r  Tanner Crab in the Kodisk Management Area by year.  

________._____..__.~.~-~---~~~---.~.~--~-~~~-~-~-.-~~-~---~.~~---------------.--~------------------------.-------------------------------.-.-.---.------ 
a m - - - - . - -  F - [ ~ s - - - - - - - - -  -------.--- Sublegal M a l e s - - - - - - - - - - -  Recru i t  - - P o s t r e c r u i t - -  T o t a l  T o t a l  T o t a l  

Year 4uv Adul t T o t a l  <70 70-91 92-114 ,114 <I65 >I64 Legai  Male Crab _____._____________-------*.----.-----------.-.-------.--------.--------------------"------------------------------------------------------------------- 
A l l  TAK BAY 
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1992 BERING SEA TEST FISHERY PROJECT OPTIONS 
Leslie J. Watson 
February 25, 1992 

Westward Region Regional Staff Meeting 

Introduction 
The Bering Sea test fishery project is'entering the third year of 
field studies and equipment testing.  his research is fun&& 
solely by receipts from the sale of Bristol Bay red king crab 
caught during annual tagging-surveys conducted by the Department. 
Project costs totalled $270,000 in 1990 and $667,000 in 1991. 
Projected costs for 1992 are anticipated to reach the 1991 level. 
For 1991 and perhaps 1992, additional Bering Sea king crab 
populations were/are to be assessed utilizing a portion of the test 
fishery receipts. In 1991, a tagging survey was conducted on Adak 
and Dutch Harbor brown king crab populations. Options for 
additional tagging surveys to be conducted in the summer of 1992 

..a- 

are discussed below. *ss: 

The Bering Sea test fishery project was initiated in 1989 by Dana 
Schmidt and Bill Donaldson when they began investigating the- 
feasibility of using non-visible, implantable (PIT) tags as an 
alternate tagging method for evaluating Bristol Bay red king crab 
population assessment trawl surveys conducted annually by NMFS. 
The primary goal of the study is to estimate the actual 
exploitation rate of legal male red king crab using PIT tag 
returns. 

In the summer of 1990, approximately 6,750 pre-recruit and l e g z l  
male red king crabs were PIT tagged. Half of these crabs were 
marked with visible, external (Floy) tags so that PIT tag retentien 
could also be evaluated. Additionally, Floy tag recoveries were 
also to be used to stratify PIT tag-.retur.ps and to compare returns 
of visible and non-visible tags. PIT and Floy tag recoveries were 
monitored during the subsequent November commercial fishery. 
Results from this study demonstrated that PIT tags were durable and 
recoverable over a 90 day period (RIR 4K91-21). Technical 
difficulties involving hand-held PIT tag scanners precluded 
analysis of PIT tag returns. To address this, work began in early 
1991 for the development of automated PIT tag detection equipment 
that could be installed on crab processing facility waste lines. 

In 1991 we applied our resources towards development and testing of 
two prototype PIT tag detectors, as we had no reliable means of 
recovering PIT tags from the 1991 commercial fishery. Both 
detectors worked quite well, with overall detection rates of 81% 
and 96% achieved under simulated processing conditions. In lieu of 
implanting 5 - 10 thousand PIT tags (at a cost of $5.75 each) 
during the 1991 survey, we Floy tagged approximately 7,500 pre- 
recruit and legal male red king crabs to assess factors such as 
sampling intensity, study location and size of study area, and 
visible tag returns, Data from these studies will reported in 
upcoming RIRs. Some aspects of the current status of PIT tag 
technology are discussed in the enclosed 2-11-92 Trip Report. 



Ogtions 
At this point, we are evaluating the next steps in the study in 
both the short-term (1992) and long-term. ~esults from the 1990 
and 1991 studies have demonstrated that the technical obstacles to 
full implementation of PIT tag technology can be overcome. Much of 
what needs to be done involves fine-tuning of the sampling plan, 
laboratory studies to confirm long-term PIT tag retention, 
assessment of other king crab fisheries that are suitable for PIT 
tag application, and prototyping of other PIT tag detectors to 
enable increased sampling -0-f the commercial catch landed at 
processors where the current waste 3.ine ̂design is inappropriate. 
Other factors requiring consideration include project momentum, 
endorsement/acceptance of the project by industry, duration of the 
project beyond 1992, ADFbG support, and cost. While keeping these 
items in mind, the options we see as most viable include a 
combination of 1, 2, 3, and 6 as listed below. 

1. Semi-implementation of automated PIT tag tgghnology in 1992. 
Implantation of 5 - 10 thousand PIT tags in Bristol Bay red king .. 
crabs in summer, 1992. A portion (25%) of the PIT tagged crabs 
would also be Floy tagged. Purchase 2 additional auto-detectors 
for total installation of 3 a ~ ~ ~ d e t e c t o r s  at Dutch Harbor 
processors (Westward Seafoods, Alyeska, and Unisea G2 facilities) 
for the November 1992 fishery. The combined production for these 
plants is estimated to be 15.6% to 21.5% of the total 1991 live 
catch. Permission to install auto-detectors will have to be 
secured at Alyeska and Unisea prior to equipment purchase. 
Advantages of this option are maintenance of project momentum and 
collection of data that would likely result in analysis applicable 
to the commercial fishery. The primary disadvantages might be 
inadequate overall sample size, and lack of confidence in 
proscribed study area. 

2. Development of other prototype PIT tag auto-detectors in 1992. 
Other sites for auto-detectors where the current design is 
inappropriate include individual butcher blades, bar-type scanners 
mounted on conveyors, or helical scanners that encase waste 
troughs. Prototyping any of these involves significant costs, 
which will have to be weighed against costs for option 1. However, 
prototyping can be done after the 1992 survey/recovery effort when 
all costs have been audited. 

3. 1992 PIT tag retention study. We are evaluating two options 
available to conduct controlled PIT tag retention rates for the 
next 1 to 2 years. We would tag and hold Bristol Bay red king crab 
and monitor PIT tag retention so that we can evaluate tag loss over 
time. Two facilities are available; IMS at Seward and the FITC 
here in Kodiak. The FITC would be more practical as we have our 
own staff to care for the crabs. However, IMS may be willing to 
take care of our crabs qratis if we can provide them with crabs 
necessary for their research. Cost of this project is unknown at 
this point. 



4. Implement St. ~atthew/Pribilof Is. blue king crab study. This 
study would begin in 1992 and would alternate with the Adak/Gutch 
Harbor study on even years.- If a Floy tag effort is mounted for 
St. Matthew, how will tag return data be used as an aid to 
management to prevent over-fishing (in-season, post-season, or at 
all?). Survey data would provide length data from both areas to 
compare with annual NMFS trawl survey data (could we get this f r c m  
observer data?). 

--* - 
5. Continue Adak/Dutch Harbor brown king crab study. This study 
would consist of an annual or biannual taggingllife history survey. 
Same questions regarding use of tag return and length frequency 
data as in option 4. 

6. Discontinue all. visible tagging projects except for B r i s t o l  
Bay. The visible tagging effort we have mounted over the past two 
years has yielded useful information.  HOW&%^, it has also 
produced much of the same confounding data as other Westward 
tagging projects. Because resources are limited, we would prefer 
to focus available staff and funds on PIT tag implementation in 
Bristol Bay (options 1-3). 

Discussion 
We are soliciting a consensus opinion from the region as ta the 
future of ths PIT tag project. Pending that consensus opinion, the 
region has not yet committed itself in any one direction for the 
upcoming year. Is the project a priority for the region? Does the 
region perceive the value of -the information from PIT tags in 
regards to exploitation rate estimation? Will the data be used if 
proven reliable? It is our belief that the project cannot proceed 
without the advice and advocacy of all regional shellfish staff. 

Beyond 1992, the scope of the PIT-.tag agplication to Bering Sea 
king crab fisheries is only constrained by funding' and staff 
support. 

Distribution 

Beers 
Donaldson 
  riff in 
Jackson 
Morrison 
Nicholson 
Nippes 
Pengilly 
spalinger 
Tracy 
Ward 



BERING SEA RESEX,PCIl FROJECT REPORTS - 1392 

1. Visible (Floy) and non-visible (PIT) tag retention experiments 
and automated PIT tag detection trials conducted on Bristol 
Bay red king crab in 1991. RIR. Pengilly/Watson/Beers. 
3-15-92 

2. PIT tag project overview and equipment demonstration. 
Abstract for the Proceedings of the International Symposium on 
Crab Rehabilitation and Enhance:..znt.' Watson. 3-15-92. 

3. 1991 Bristol Bay red king crab tagging survey. TFR. 
Watson/Byersdorfer. 4-15-92. 

4. Analysis/documentation of Floy tag returns from the 1991 
Bristol Bay red king crab fishery . RIR . 
Watson/Pengilly/Beers. 5-1-92. > - 

.:-A. -4- 

5. Technique paper on automated PIT tag detection equipment (in- 
depth view of the Infopet unit trials conducted at Dutch 
Harbor in November 1991) . Jou?S:~al paper. Pengilly/Watson. 
7-1-92. 

6. Summary of mandatory crab observer data, 1991-1992. RIR. 
Beers. 7-1-92. 

7. 1991 Adak and Dutch Harbor brown king crab tagging survey. 
TFR. Blau et. al.' 

8. Analysis/documentation of 1991-92 Adak and Dutch Harbor brown 
king crab Floy tag returns. RIR. Blau/Johnson/Beers.' 

9. Analysis of crab bycatch in the Bering Sea domestic groundfish 
fishery, 1990-1991. RIR. ~atson/~eers/~ckle~~. 12-31-92. 

10. An evaluation of the effectiveness of modified crab pots for 
increasing catch of Pacific cod and decreasing catches of 
halibut and crab. Report completed; prep. for submission to 
North American Journal of Fisheries Management. 
~arlile'/~innocenzo/~atson. 5-1-92. 

11. Research report to the Alaska Board of Fisheries. RIR. 
Watson et al. 12-31-92. 

12. Other reports as prioritized from staff meetings. 

'see 1992 Gulf shellfish project reports listing. 

'P~CFIN biometrician, Juneau - HQ. 
3~egion I biometrician. 

7 8  



- ad van tag?^ of PIT tags are: 
1. can get good escima~es of known ?recision on retention 
rate (1990 it was -96% for 90 days, 1991 = ? ? %  for 15 mos) 
using double-tagged (FLOY and PIT) crabs. 
2. can get good estimate of known precision on detection rate 
given a PIT-tagged crab is caught. We want the precision to 
be as high as possible ( > g o % ) .  ,. 

Still unknown is physical and behavioral effect of tagging on 
crabs? Pot avoidance, death, illness. Historical Kodiak data says 
no problema but recent data from_Southeastern indicates otherwise. 

HOW DO WE ESTIMATE THE IWRVEST RATE USING MAXK-mCMTm STUDY? 
- Tag crabs in an area that is believed to be representative 
of the exploited population. Area T too large for $ $  and time 
so we look at a smaller portion. 

- Monitor crab deliveries for PIT tags at key areas and assume 
that those areas are representative of the59&le. 

- #H/#Tagged = harvest rate on tagged crabs; this gives us an 
estimate of harvest rate on the commercially-important portion 
of legal crabs. 

- If we know the # tagged, the portion of the harvest 
monitored for tags, and the detection rate, we can generate an 
estimate t3.e harvest rate with known precision. 

If this all works out as we hope, we should know the harvest rate 
within 5% of the true harvest rate. 

WHY CW'T WE CALCULATE A POPULATION ESTIMATE FROM THIS STWDY? 
- We can't afford to tag all the legal crabs in Area T or the 
entire geographic range of Bris.tol Baoy RKC. 

- Of the commercially-harvested crabs, we won't know how many 
were in the study area at the time of tagging survey. 

- The fishery mgmt. plan sets the exploitation rate; this is 
what we need to know. 

WHY ARE WE USING FLOY TAGS THIS YEAR? 

- Using the same reasoning as for PIT tags to get an estimate 
of the exploitation rate in this' year's fishery with a few 
gyrations (catcher processors versus catcher only). 

- Useful for future PIT tag work -- migration, distribution of 
tagged crabs, long-term retention race of PITS -- in landings; 
where should we monitor for PITS? 

- Need visible tags to adjust PIT technology. Visible tag 
will be the standard by which we compare next year's PIT 
returns. 



1991 B r i s t o l  Bay R e d  ( i n g  Crab Tagging P r o j e c t  
B r i e f i n g  11-5-91 D u t c h  EarSor  

PROJECT OBJECTLVXS : 

Lona-t erm : 
- Determine t h e  h a r v e s t  r a t e  on B r i s t o l  Say r e d  k i n g  c r a b  
u s i n g  t a g  r e c o v e r y  d a t a ;  

- I f  p o s s i b l e ,  p r o v i d e  p re - season  guidance  i n  s e t t i n g  t h e  
Guide l ine  H a r v e s t  Level.- ( G H L )  . J s e  t h e  t a g  r e t u r n  and 
comnerc ia l  c a t c h  d a t a  t o g e t h e r  ;*;th t r a w l  a n d / o r  p o t  su rvey  
d a t a  t o  set  GHL, i . e . ,  look  a t  t h e  t r a w l  and p o t  survey CPUE 
a s  an  i n d e x  of  abundance and u s e  t a g  r e t u r n  d a t a  and 
commercial c a t c h  t o  c a l i b r a t e  t h e  index .  

- Prov ide  i n f o r m a t i o n  on m o r t a l i t y ,  i . e  t h e  t r a n s f e r  r a t e  from 
p r e - r e c r u i t  t o  r e c r u i t ;  between season  s u r v i v o r s h i p  of l e g a l  
c r a b s .  -=. ."= 

Shor t - te rm:  
- Implement 'and e v a l u a t e  p resen t -day  P I T  t a g  technology--does 
t h e  equipment work? C- 

WHY ARE WE D O I N G  THIS PROJECT? 
- Where do G H L s  come from? 
1. Management p l a n  s a y s  t o  t a k e  20% of t h e  mature  males up t o  
60% of l e g a l  ma les .  
2 .  The annua l  NMFS t r a w l  su rvey  g i v e s  a  p o p u l a t i o n  e s t i m a t e  
based  on area-swept  and t h e n  mgmt. p l a n  i s  a p p l i e d  t o  t h e  
e s t i m a t e  f o r  t h e  c a l c u l a t i o n  of  t h e  GHL.  

- Area-swept i s :  e v e r y  c r a b  caught  r e p r e s e n t s  a c a l c u l a t e d  
32,000 c r a b s .  For  example, i f  321 l e g a l  c r a b s  a r e  caugh t  i n  
t h e  e n t i r e  Area T I  t h e  GHL = -20  m i l l i o n  pounds. I n  1989 
and 1990, o n l y  280 and 316 c r a b s  were caught ,  r e s p e c t i v e l y .  

- Our b e s t  e s t i m a t e  of  t h e  RKC p o p u l a t i o n  i s  v e r y  u n r e l i a b l e .  
For  example, t h i s  y e a r  one s i n g l e  tow had 350 l e g a l  c r a b s .  If 
t h a t  tow had n o t  been thrown o u t ,  t h e  GHL c o u l d  have exceeded 
35-40 m i l l i o n  pounds. 

W e  a r e  doing t h i s  p r o j e c t  because ,  a t  s e a s o n t s  end, whether  o r  n o t  
the  GHL i s  achieved,  w e  s t i l l  donf t know what t h e  a c t u a l  h a r v e s t  
r a t e  i s .  W e  o n l y  know how much i s  caught  and c a n ' t  a s s e s s  what was 
done t o  t h e  s t o c k .  

W E E  ARE WE: USING PIT TAGS? 
- V i s i b l e  A l t e r n a t i v e s  have  known shortcomings:  
1. Disc t a g s  do n o t  s t a y  on c r a b  t h r u  mol t .  
2 .  F loy  t a g s  s t a y  on t h r u  mol t  b u t  may be l o s t  l a t e r  due t o  
wear, r ecovery  r a t e  c a n  b e  i n f l u e n c e d  by  c o o p e r a t i v e n e s s  of 
i n d u s t r y ,  and o t h e r  human f a c t o r s .  



M E M O m U I ' v P  STATEOF ALAS 

TO: Carl Rosier DATE': February 11, 1992 
Commissioner 
Department of Fish and --* Game - 
Headquarters - Juneau 

THRU: Denby Lloyd 
Director 
Division of commercial Fisheries 
Headquarters - Juneau 

FROM: Leslie Watson F SUBJECT: Trip-Beport for PIT 
Fishery Biolog st Tag ~eetinG=?n Minnesota, 
Commercial Fisheries-Kodiak January 27-31, 1992 

I attended a 3 day meeting in Minnesota with personnel from NMFS, 
Infopet (PIT tag product design and distributor), and consultants 
to Infopet following the itinerary shown in Attachment I. 
Additionally, much ad hoc discussion occurred during the daily 
sessions, during evening dinners and on flights to and frcm 
Minnesota with NMFS personnel. My primary objectives were to: 

1. obtain an independent assessment by Earl Prentice (M?FS) 
of the Crab Electronic Identification System (CEIS) built 
and demonstrated in Dutch Harbor last November by 
Infopet, including an overall assessment of Infopet's 
ability to meet ADF&G1s future needs, 

.3 

2 .  become familiar with the basic components of PIT tags and 
PIT tag detection systems along with current and near- 
future developments in PIT tag technologies. 

It is intended that the information garnered from this meeting will 
be used as an aid for the development of a frame-work/schedule for 
the application of PIT tag technology to the Bristol Bay red king 
crab population and future applications to other Bering Sea king 
crab populations. In addition, Earl Prenticels evaluation of our 
project will be quite valuable in this effort since he has 8 years 
of experience implementing PIT tag technology on Columbia River 
salmonids. His current project is on a scale that the crab 
application could someday approach (approximately 150,000 PIT tags 
implanted annually). As an aid to reading this trip report, I've 
included a recent paper by Earl Prentice that not only details his 
application of PIT tag technology but summarizes how the PIT tag 
system works (Attachment 11). 

Tuesday, January 28 
Much of the first day of the meeting involved a display of the 
Infopet corporate structure, as shown in Attachment 111. Infopet 
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is a distributorship for Trovan PIT tags and hand-held PIT tag 
readers and also engineers custom products for a wide variety of 
applications. The primary uses for the small PIT tags we use in 
the crab application are: 1) livestock identification, 2) pet 
identification, 3) identification of' industrial products (tools, 
uniforms, etc.). Trovan is a subsidiary of AEG, a world-wide 
electronics and communication company based in Germany. Infopet 
went to great lengths to display the depth of their corporate 
structure as an indication of their commitment towards product 
development and stability of their product line. Evaluating 
Infopet as a sole source vendor becomes an important point to 
consider in our application as PIT tags are expensive (up to $5.75 
per tag), durable (life-expectancy of 10 yrs+)-%.hd the animals we 
intend to tag (red king crab) are very long-lived (up to 20 yrs). 
Further, the overall PIT tag industry is fairly volatile, but there 
appears to be a general move towards some standardization of the 
operating frequency of the small (11"=12 mm) PIT tags to around 125 
kHz, a frequency that is relatively low but powerful enough for our 
intended application. There is great interest in this development 
since it is currently impossible to read PIT tags of one 
manufacturer using readers from another, which necessitates sole 
source selection. 

My overall assessment of the Infopet-Trovan structure is tnat 
although Infopet appears to have a large corporate structure 
backing them, they are unlikely to derive sufficient benefits to 
mitigate the relatively high R & D costs associated with the 
learning process that Infopet will necessarily transit through on 
their way to providing us the equipment we need. However, this 
would likely be the case no matter which PIT tag company we 
selected. 

For the remainder of the first day, Earl Prentice presented an 
overview of his PIT tag application to Columbia River salmonids. 
His program involves recapturing and identifying marked fish as 
they out-migrate through various hydro-electric dams on the river. 
He has developed his techniques to a very high degree using 
Destron/IDI (Boulder, CO) PIT tags and custom-designed reader (or 
passive interrogation) systems that he has modified at his own 
electronics shop. Earl's presentation was useful in two particular 
areas. First, he has clearly demonstrated a successful passive 
interrogation system for recapturing PIT tagged juvenile salmonids 
on a large scale with a reading efficiency of > 95%. Although 
there are many differences in the salmon dam project and the ADF&G 
crab project, there are sufficient similarities inherent to both 
projects, particularly in 'desired detection rate (>95%) and 
implementation in a wet environment. Second, he has been a full 
partner in the development of the PIT tag system by virtue of the 
fact that he has an electronics lab facility with several staff 
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whose major task is PIT tag system engineering.  his approach 
contrasts with the ADF&G approach; withollt the subsidization of the 
project by electronics/engineering staff, we can expect that any 
custom-designed system we chose will take longer and be more costly 
to produce. We should be-able to take advantage of Earl's 
expertise and the overall advancement of PIT tag technology to help 
mitigate these costs. The basic elements to consider in a large- 
scale application are summarized in Attachment IV. 

Wednesday, January 29 
Most of the second day included very technical presentations 
concerning the Trovan hand-held reader system, transponder 
function, and antenna theory (Attachment v); 1 ~ 2 d  not attend the 
Trovan Current Design Overview session as proprietary information . 

was to be exchanged between Infopet and NMFS staff (ADF&G has not ' 

signed a confidentiality agreement with Infopet). 

Kent Lindell (Infopet) reviewed the Crab Electronic Identification 
System (CEIS) developed for ADF&G last November (Attachment VI). 
The CEIS unit was the first system that Infopet engineered and was 
derived from the Trovan PIT tag/hand-held reader system. 
Approximately 15 people worked on the CEIS, including consultants 
and sub-contractors. The system was installed and demonstrated as 
per ADF&G specifications during November 1-11, 1991 in the Westward 
Seafoods crab facility in Dutch Harbor. The overall reading 
efficiency (or detection rate) of the system was 100% under test 
conditions. For simulated processing conditions, the detection 
rate was '96%. Infopet was able tc. meet,.our customer acceptance 
goal of greater than 95% detection rate under test conditions. AS 
with any prototype system, the weaknesses of the CEIS were 
apparent, especially in regards to the specific performance of some 

.. of the antenna arrays that did not capture PIT tags and the 
packaging of the antenna arrays and cables for the salt water 
cannery environment. A complete analysis of the CEIS testing will 
be reported in an upcoming Westward Region RIR. 

This discussion provided an opportunity for Infopet engineers to 
explain how the unit was engineered and what aspects could be 
improved on in future units. It became apparent that the Infopet 
engineers, due to a lack of lead time, were not as familiar with 
the basic Trovan components they re-configured into the CEIS as 
they could have been. Also, they apparently did not take full 
advantage of the raft of consultants they had on retainer for full 
CEIS development. Ultimately, in order for ADF&G to get a better 
product in the future, 1) the Infopet engineers will need to 
complete basic testing of Trovan components and allow more lead 
time for development and production of future CEIS units and 2) 
ADF&G will have to construct better (tighter) product 
specifications to ensure the established performance (>95% 
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detection rate) is aaintainable, i.e. unit durability. This 
discussion was very much a learning experience for all in 
attendance. 

Demonstrations were held show-ing various tag detection units that 
Infopet tested for application to e.'.n, crab system. Infopet has 
just begun to set up a testing lab, so much of what they did have 
was rudimentary. One particular piece of testing equipment was a 
variable speed, conveyor belt mock-up for use in evaluating both 
tag reading distance and speed. This would be very applicable to 
other crab waste systems where water flow speed might compromise 
tag reading efficiency. Demonstrations were also made illustrating 
the non-effect of fresh water on detection.dista.nce. 

The 'round tablet discussions with the University of Minnesota 
professors were technically very hard for me to follow. Suffice it 
to say that both of these people snow a great deal more about 
antenna theory than the Infopet staff, and will be a great resource 
to Infopet if used properly. For example, much of the R & D for 
units like ours can be modeled and tested in a laboratory setting 
prior to final construction. A combination of academic and 
practical engineering should result in the overall reduction of 
expensive 'trial by error1 methodology for the production of 
suitable crab tag detection systems and will be a large benefit fo 
the ADF&G project. 

The second day ended with a captivating presentation by Joe Masin, 
president of Electronic Identification Devices (EID). Mr. Masin is 
the force behind distribution and engineering of the Trovan product 
line in North America. A s  mentioned before, the small PIT tags we 
use are used primarily in animal identification and industrial 
applications for inventory control. Generally, these applications 
involve implantation of millions of PIT tags. Discussion focused 
on the ability of Trovan to provide a continuous supply of PIT tags 
along with a stable product line. For our application, we not only 
need the best product currently available, we need technology that 
will not become obsolete once full implementation has begun. This 
point is the focus of our current review of the feasibility of PIT 
tag applications to Alaska king crab population studies. 

Thursday, Januarv 30 
The session began with a tour of Cross Technology, a small 
manufacturing and. assembly plant that produces several of the 
components of the PIT tag. The company cuts silicon wafers from a 
template made in California into individual integrated circuits 
(chips), preparing them for attachment to copper antenna coils. 
The process is wholly automated; each chip is optically scanned for 
flaws prior to mounting on frames. The wiring of the chip for 
antenna attachment is mechanically done and is also scanned for 
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quality control. Once this is completed, the chip component is 
sent to Germany for attachment of the antenna coil and 
encapsulation in hermetically-sealed glass. 

The machinery was expensive, very fast and accurate, and 
fascinating to watch. Most of the technicians were enployed to 
keep the machinery maintained rather than doing the assembly by 
hand, which is what other PIT tag manufacturers do. Quality 
control of the chip is a big issue since there are nearly one 
trillion possible unique code combinations that can individually be 
encoded on a single chip. It appears that the Trovan product is of 
very high quality, and the investment ensuring-hat quality has 
been substantial. The Trovan product is the only one that is 
constructed solely by machinery from start to finish. 

Infopet staff gave a presentation on the status of specifications 
for human exposure radio frequency (RF) safety levels. The 
products we are now using conform to current safety standards. ~ l l  
future products must meet these requirements by specification in 
bid requests by ADF&G. If Infopet is selected to engineer future 
products for us, there is an RF testing lab located in Minnesota 
that can certify the unit(s). 

The last formal session of the meeting was a presentation by Dr. 
Phil Troyk from the Illinois Institute of Technology. He was the 
lead engineer responsible for the development of the Trovan hand- 
held reader system and offered lots of technical insight on the 
design and function of the system. It was.-.very difficult for me to 
follow most of this discussion. It was evident that our intended 
application is quite feasible and could be approached from many 
different angles. Overall, Dr. Troyk conveyed that detection - solutions arise fronthe constraints of magnetic geometry, which is 
just to say that you have to have a good understanding of what the 
projected magnetic field is. For our use, we are dealing with a 
salt water environment in conjunction with lots of electric motors 
and metal structures that will warp that antenna field. 
Necessarily, each unit we install has to be 'tuned' to the 
installment location. 

In summary, I found this meeting informative on many levels, the 
nearly incomprehensible technical level notwithstanding. There was 
consensus that, with refinements, the technology is available to 
implement PIT tag technology to Alaska crab populations in the very 
near future. Results from our 1990 and 1991 studies have shown 
that technical obstacles can be surmounted to give us highly 
reliable data. If ADF&G is to pursue a successful implementation 
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of PIT tag technology to Alaska crab population questions, we will 
have to: 

1. take a hard look at the costs involved and resources 
available to implement the ';?roj&ct. In other words, can 
we continue utilizing test fishery funds to accomplish 
our goals by securing a long-term commitment (5 yrs) with 
industry and necessary support from ADFtG staff? 

2. lay out a time frame for full implementation, 

3 .  assess our study area (can we make valid inferences about 
the portion of the Bristol Bay red king crab population 
we are tagging?) , 

4 .  fully evaluate what crab pBgulation information PIT tags 
will give us that no other method currently available 
will. 
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Thursday, January 30 

Cross Technology Tour 

Human Exposure RE Safety Levcls 

Current Trcvan Development Program - Dr. Phil Troyk 
Open Discussions 
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A New b te rnd  
Telemet~-j Tag for 
E§h armd C 

EARL F. PFUGYTICE -. - 
Coarra[ Zone and Esruunne Studies 
Northwesr Fisheries Center 
N a r i o ~ i  Marine Fisheries Service, N O M  
Manchesrer Field Ston'on 
P. 0. BQX 130 
Mancksrer, Washington 98353 

An ongoing cooperative agreement between the Bomeville 
Power Adminiseation and the National Marine F'isheries Service 
war idtiated in 1983 to evaluate the technical and biological 
feasibility of adapting a new identiflition system to salmonids. 
The system is based on a passive integrated transponder (Pn3 
tag. Each tag measures 12 mm in length by 2.1 mm in diam- 
eter and is uniquely coded with o w  of31 billion coda. The @'s 

lire is unknown at this time; however, it is thought 
to be 10 or more years. The tag can be detected and decoded 
in place, eliminating the need to anesthetize, handle, or restrain 
f i b  during data retrieval. 

Biological tests indicate the body cavity of juvenile and adult 
salmonids is biologically acceptable for tag implaotation. Com- 
pabisons between PXT-tagged and traditionally tagged and 
marked juvenile salmonids are dircussed. Laboratory and field 
tests showed that the PIT tag did no( adversely affect growth 
or survival. nor was there any appreciable tissue response to 
the tag. No evideoct of infection due to tagging proctdum was 
obemed. Video-taped saimihnmber t a t s  rhowed no dgniCI- 
cnotdeddLbemTIngwrrrpirntory-tanbentfrrqueocy, 
stamins. or post-fatigue Nnfd of Juvenile salmonids. Tag 
retention within Lhe body cavity was n e ~ r  100% for salmonids 
weighing fmm 2 to 10,000 g. Rtvicnaly PTT-tagged mature 
salmon w h k h  were hnnd stripped of sperm and eggs showed 
hlgh tag mentloa wich no adverse tag-caused effects. 
Duriag thtlr outmigration, PIT-tagged Juvenile salmonids 

were N a s b u l ) y  intarogated at hro dams using au~omatk tag- 
monitoring equipment. All dnta w u r  automatically recorded 
m d  stored by computer. PIT-tag reading efficiency wns 96 tn 
100%, wMe reading accuraq w s  Over W%. The lag-monitor- 
h g  equipment proved to be reliable under fleld conditions. 

SpedPl Lagging axsiduatiorn wtth Crudacea and preliminary 
testing of Lhe PIT tag with two c- spedes a &cussed, 
dong with future appkatf0nS of the Pm @ to 
resePrch. 

n . e  recognition of an animal or a group of animals w;thin 
a population is imponant for many reasons in fisheries r,- 
search. Many types of tags and marks have been dp. eiow 
to aid biologists in recognizing animals @ounselcll !955, 
Fanner 1981). Unfortunately, no one technique has k n  
totally satisfactory from a biological or technical standpoint. 
In 1993. the National Marine Fisheries Service k g a n  a study 
supported by the E b ~ e v i l l e  Power Administration to evalu- 
ate the technical and biological feasibility of adapting a new 
idqtification system to salmonids. The system is based upon 
a passive integrated transponder (PIT) tag. 'hi tag has h e  
promise of eliminating some of the inherent problems with 
present tagging and marking systems. Ln addition to the re- 
search with salmonids, prelmnary tagging studies have also 
been conducted with two crustacean species. This paper 
provides an overview of the basic tag operation, biological 
acceptability in test animals, field testing muits, and a dis- 
cussion of some of thzhss ib le  applications of the PIT tag. 

T s  operation 

The PIT tag consists of an antenna coil that has about 1,500 
wraps of a special coated, O . W m m  diameter copper wire. 
The antenna coil is b n d e d  to a integrated circuit chip. The 
electronic components of the tag are encapsulated in a glass 
tube about 12 mm long and 2.1 mm in diameter (Fig. 1). 
Each tag is prepfogrammed at the factory with one of about 
34 billion unique code combinations. The tag is passive, 
having no power of its own, and thus must rely upon an 
external source of energy to operate. A 400-X)lz signal . 
energizes the tag, and a unique 40-50 KHz signal is trans- 
mitted back to the interrogation equipment where the code 
is immediately proccsscd and displayed, transmined to a com- 
puter via an RS-232 interface, and/or placed on printed hard 
copy. A portable hand reader (Fig. 2) or a fixed tag-monitor 
system is used to interrogate and display the tag code infor- 
mation. Data transfer rate is 4,003 birds. The interrogation 
range of the tag varies with the monitoring equipment used: 
Using a hand reader the reading range is up to 7.6 cm, while 
with a fixed ful l -1q interrogator the reading range of dart- 
tion is about 18 cm F i g .  3). The tag can k read through 

In Sparks. A.K. led.), Marme farrntng and enhpnmmrnt;  Proceedings of the f~fteanth u.S.Jawn mwttn9 on aquaculture, 
K Y O ~ O ,  Japan, October 22-23.1986. NOAA Tech.  Rep. N M F S  85, March '99O. 
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F i p  2 
portable hand-operated PIT* kader. 

Dual l o q  rntmru asaernMy Dual loop rntsnna aawmbty 

Figure 3 
Typkd PIT* moaitorinp systna fw h. 

soft and hard tissue, liquid (seawater and freshwater). glass. 
and plastic, but not through metal. Extreme heat or cold (60 
to -90°C) docs not appreciably affect detection or reading 
of the rag. Successful tag monitoring can take place at 
velocities up to 30 cmls. 

Days 

Figure 4 
~ ~ p r k a a d l c n g b c b u g e  betwacnPIT-tapged @tdcm d m r i -  

trol ( d d  line) fall chiwok salmon (1% broad) over time. 

Np special yrrnits are required of the operator other than 
tho; obtained from the Federal Communications Comrnis- 
sion (FCC) or their equivalent for the operation of low- 
powered transmining devices. These permits pertain only to 
specialucd monitoring systems and not the hand-held system 
already certified by the FCC. No special training or iicco-s- 
ing of the operator is rquired to operate the tag-monitoring 
equipment. 
PIT tag operational life is currently king investigated. 

Two 300-6sh ttst groups of juvenile fall chinook salmon wen 
established: One control group (no tag), and one tag group. 
All fish in each tcst group were weighed and mwurcd at 
the time the test groups wen  established. ' h e  NO tcst groups 
were maintained in freshwater until smolted and'then trans- 
ferred to seawater where they are being held in separate sea 
cages. Observations on growth, swival,  and tag retcntion 
and operation were made at various intervals. Results after 
250 days show no meaningu difference in growth (Fig. 4) 
or survival berwecn groups of bggcd and control fish. Tag 
retention and operation have k n  100%. Because of the 
passive nature of the tag, an operational life of 10 yurs  or 
more is expected. 



Biological suitability: .Salmonids 

It is important that a tagging system does not alter growth. 
survival, behavior, or reproduction. In addition. tag longevi~ 
(tag retention and operational life) is an important consideta- 
tion. Laboratory tests were conducted to examine these fac- 
tors as they apply to the use of the PIT tag with salmonids. 
Juvenile and adult chinook (0ncorhynchu.s tshwyncha), 
Atlantic salmon (Sclmo salar), and steelhead (Salm gcird- 
nen] were used in the studies. The fish ranged in weight from 
2 to 10,000 g. Ail tags were injected into the body cavity 
using a modified hypiermic syringe and a 12igauge ride‘ 
(Prentice et A. 1986). 

Tissue response 

Adverse tissue response to the tagging needle and tag has 
been minimal. Tag-wound condition and tag placement within 
the body cavity were documented by sacrificing groups of 
juvenile fall chinook salmon over time (Table 1). In nearly 
85 % of the fish examined (n = 195) the tag wound was com- 
pletely healed by day 40-45, with only a scar indicating the 
area of needle insertion. At the end of this same period, 7.3% 
of the fish had an open wound and 8.3% had a wound that 
was closed but slightly discolored. All fish (n = 99) sacra- 
ficed 97 days post-tagging showed complete healing of epi- 
dermal and subcutaneous tissue. A the termination of the 
study (day 127) an additional 102 fish were sacrificed; 99.2% 
had completely healed tagghg wounds, 0.6% had open 
wounds, and 0.2% had wounds that were closed but dis- 
colored. The study also indicated that once the tag was in- 
jected into the body cavity, its location was stable over time. 
The majority of tags were found near the posterior end of 
the pyloric caeca. 

Effects of maturing fsh 

Numerous morphological and physiological changes take 
place as salmon mature. T h e  changes may alter the re- 
sponse of M to foreign material such as a PIT tag. Furtbcr- 
more, it is necessary to b o w  whether a tag placed in the 
body avity would cause internal damage to eggs and wberhcr 
a tag would be retained during spawning. A study addressing 
these issues was conducted using 21 male and 60 female 
maturing Atlantic salmon. The fish ranged in weight from 
2,500 to 10,000 g and in length h m  61 to 80 cm. All fish 
were PfT tagged intraperitoneally using the method of h n -  
tie et al. (1986). The fish wen examined several times prior 
to spawning to &(errnine wound condition, tag retention, 
nadincss to spawn, ard general conlition, and scanned for tq 
u x l c  using a hand-held scanning unit. When fish were deter- 
mined to b: & to spawn, eggs wen coUected by hand sip- 
ping. Ind iv idh  that spawned wen subject to 14 smppings. 
During the study, no adverse tissue reaction was noted. 

All tagging wounds were closed and healing by the third day 
after tagging. No infection or discoloration was noted in the 
area of the tag. All 21 males matured, and milt was collected 

- - - 
-- Tabie 1 1 

Summary of wound condition after tagging and trg loation ~Mhin 
L h e b i > d y c a d t y o l f u v e n i k f a l l ~ ~ o v w t l m c w i t h ~ p  

tlolu of wound c6nditlon and tag lccatlon coda. 1 
Days post-tagging 

Code 4 0 4 5  97 127 

Percent fish within a class~ficstion codc 
Wound code' 
h 7.3 0 0.5 
B 8.3 0 0.2 
C ' ,  M.4 1m.o 

I 
99.2 1 

Tag location cod2 
A 2.1 0 3.9 
B 86.5 69.1 83.3 
C 0.0 4.4 1 .o 
D 5.2 25.0 6.9 
E 6.3 1.5 4.9 

'A Open wound,. 
B W o u ~ d  thar uclosed by%'& mernbaneand is healing; at ~ x s  

a slight red or pinhsh colorauon is noaceable in the area of the 
wound. 

C Wound completely healed that may or may not be noticcsble by 
-* presence of a scar. No red or pink colorauon in the ~ru oi  
the wound. 

'A Tag located b c z n  pyloric catca and mid-gut. 
B Tag located near abdominal muxulaturc and often ernbedCed in 

the posterior a m  of pyloric c a e m  mar the spleen or in aSpme 
t i w e  a the posterior a m  of pyloric -. 

C Tag found in an area orher than those notcd: generally bctwecn 
mid-gut d air bladder or bcnveen liver and pyioric ciczzi. 

D No ~ ? g  present. - 
E Tag pKnally protruding rhrwgh aMominal wall. 

- 

from each fish; Tag retention was 100% for the males. A 
total of 48 females were spawned. Tag retention was 83 % 
for spawning females and 100% for non-spawners. Four tags 
were passed during the first stripping and four tags during 
the saond-fourth stripping nable 2). When a tag was parsed, 
it was easily recogrued among the eggs. The presence of 
tags caused no observable adverse effects on the eggs. 

'One fag ad. retained during 1st hpping.  
'One u g  m m&nd during M and 4 1  sbipphg. 
'One u g  aoc nLlined during In. 2d, md 4th stripping. 
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Campartwo of "rurvlvnl, gros*lb, md PiT-tng retention for Lhc 1986 fall chinook dman r~~ study. 

si2.C (g) 
'iwuncnt' and Test lcngdr - Survival PIT-tag rcuntion 

vJt g m P  No. days a) stan end (%)  ( 5 )  

Control-well 202 135 - 4.9 ' 24.9 100.0 - 
Contml-strtam 2OO 135 5.1 24.8 59.0 - 
PlT Lagged 

well #I 20 1 139 -- 3.2 20.5 59.5 100.0 
well n 200 13 5.1 27.4 1 m . 0  100.0 
well #3 20 1 134 7.1 25.9 1CO.O 100.0 
well #4 200 137 9.7 32.6 97.0 100.0 

sauun'#1 200 139 3.2 21.1 95.0 99.0 
s~uunXZ 200 135 4.8 22.6 9a.O 100.0 
~Uw.mX3 203 . 134 7.3 29.9 95.0 100.0 
stream #4 202 137 10.0 30.3 98.0 100.0 

*Well--constant vmpcrarurc (10°C) pathogen-fra m i a n  well-water rcanng; stream-arnbi~$empetature (9.3-14.4.C) Big 
Beef C m k  surface-water rearing. 

Growth and survival primarily in the stream-water ;,eld groups (Table 3). Visual 

Tests were conducted in 1986 using juvenile fall chinook 
salmon to determine the minimum size that could be suc- 
cessfully PIT tagged. Fish were tagged at four size ranges 
and held in separate holding containers (Table 3). The num- 
ber of fish in each test group ranged from 200 to 203. Fish 
ranged in weight and length from 1.7 to 14.9 g and 56 and 
120 mm, respectively, at the time of tagging. Two separate 
water supplies (well water and stream water) were used in 
the study to determine if exposure to water containing iish 
pathogens might affect tag-wound healing or tag retention. 
Four sets of weight and length data were obtained on each 
group of fish during a 134-139 day period. Tag retention 
was exccUent for both groups (99- 100 %). Growth compari- 
sons (both between the PIT-tagged well- and stream-water 
groups, and with the control groups) indicated slight differ- 
ences in lengrh and weight at some sampling periods. How- 
ever, thee  appears to k no observable pattern to the differ- 
ences. suggesting that the glass-encapsulated PIT tag does 
not comp~mise growth in juvenile s3lmonid.s r e d  in eitber 
well- or streamwater. Range of overall (134-139 days) sur- 
vival of PIT-tagged tish was 97-100% in the well-water 
groups and 95-9856 in the sb-=-water groups. Visual in- 
spection of the data (Table 3) shows that mortality occurred 
in the smallest size groups of fish for both well- and s ' m -  
water groups. Examination of mortalities for t& i n i d  well- 
and mcam-water groups show& perforation of the intestine 
as the cause of death. Four of the seven modi t ies  in h e  
first smm-water lest group ccamd within the first 2 days 
after tagging and were from rhc first 10 fish tagged. Becaw 
this was the first group of fish to be tagged in the year, our 
tagging technique was not up to standard. Tagging technique 
was refined and no further problems with ir.kstind prfor- 
ation was observed in the &r test groups. Mortaliv in h e  
larger size groups was variable ( 5 %  o: less) and mcurrd  

examination indicated that these populations of fish werein 
various stages of smoltification. Reductions in immune re- 
sponse have been noted during smoltification W a d e  and 
Schreck 1987). It is possible that exposure to pathogens in 
the stream water, and/or smoltification status itself, mntrib- 
uted to these mortalities. The data suggest that fish weigh- 
ing 3 g (mean weight) or less, or those undergoing smolti- 
fication. experience a low mortality (5 % or less) when PlT 
tagged. 

Effects on swimming ability -. -, 
Tests were conducted to evaluate the physiologicaYbthaviorai 
effects of the PIT tag on swimming ability in juvenile steel- 
head. The test were c o n d u d  in a modified venion of a 
Blaska rcsp iwr-s tamina  chamber described by Smih and 
Newcomb (1970) (Fig. 5). Two size ranges of fish we= 
t d .  The firs? group. tested in July 1985. averaged 81 mm 
in length and 6.5 g in weight. The m n d  ten group, in 
October 1985. averaged 112 mm in length and 17.2 g in 
weight. Ln both tcsts a random sample of fish (n = 200) was 
removed from the main population and intraperitondy 
tagged with PIT tags using the proccdurcs of Prcntict et al. 
(1986). A control (wrxagged) grwp (n = 203) was also 
established from the main population at this the. Swimming 
tests were conduatd on days 0 (same day as tagging), 1. 
2, 3, 4, 7, 9, 11, 14, 17.21, and 25. with 12 tagged md 
4 control tish tested each day. All tesb were ncordd  on 
video tape and rnonitond at slow sped  to determine swim- 
ming stamina (time to impingement), tail-teal frtquexy per 
minute, respiratory ra!e (opcrcdar ratclmin), and s m &  
efficiency (no. tail bcatslmin rcquirtd to maintain a unit 
swimming s p e d  of one body lengthls). All tcstd fish (tzggd 
md control) were held for 14 days pst-ttst to establish stress 
survival proftles. 



-- -- - - 
The swimming stamina, stride efficiency, and respiratory 

rate data were compared between tagged and control fish, 
and between post-tag testing data using the non-parametric 
Mann-Whimey test. All data analyses followed the methods 
of Sokal and Rohlf (1981). The data indicated that neither 
the act of tagging nor the presence of the PIT tag com- 
promised swimming stamina, stride efficiency, or respira- 
tory rate of juvenile steelhead. In addition, post-test survival 
was not affected by the PIT tag, and tag retention was 103%. 
At the termination of the post-test holding period, all PK- 
tagged fish were sacrificed and nesropsies performed to 
determine tissue reaction to the tags. No adverse tissue reac- 
tions or tag migrations within the peritoneal cavity were 
noted. 

1 
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Comparisons with traditional tagging 
and marking methods 

3 

J 

- A series of tests comparing the PIT tag to traditional methods 
of marking and tagging was conducted under field condi- 
tions using active. ourmigrating spring chinook salmon. fall 

I - I !  - I -- 

Figure 5 
B L s h  mpirometer-stnmian chamber. 

chinook salmon, and steelhead. The tests were conducted af 
Lower Granite Dam on the Snake River and McNary Dam 
on $1 Columbia River. The survival of PTT-tagged fish was 
compared with that of control fish (handled but not tagged), 
coded-wire tagged (CWT), CWT plus cold branded, and cold 
branded. Fish from all treatments were combined in a com- 
mon holding cage, since each treatment could be recognized 
by its identifying mark or tag. Five replicates of 25 fish per 
treatment for a total of 125 fish per replicates were used in 
the 1985 test. In the 1986 test., 20 fish per trmtment were 
used for a total of 100 fish per replicate. The fish were held 
for 14 days in five cages that received a continuous supply 
of untreated ambient river water. The fish were examined . 

daily for monzlity. 
No difference in survival between'fish injected with the 

PIT rag and in the other treatment groups was noted at the 
end of 14 days of holding (Table 4). Mortality varied be- 
tween dams but not knveen test groups at a dam. All PIT- 
tagged fish showed complete closure of the tagging wound 
at the end of 14 days. No infection or fungus was observed 
around the tagging would prior to healing. 

1 

Table 4 
~ o l L c r L I r o m p l r i ~ ~ n v v i n l d P T T ~ l l s h r t i h L h r t o l h d i ~ ~ m d d e d M a t d n r m  

do~oag tbe Snake md Cdumbia r i v m  

Suninl(8) 

~ Y S  C W y +  
x~cafioa Specia &served t o n n o l  PIT Cold-b& OlYT cold-brrnbcd 

L o w n  Gmak (1986) Spring ch-k 14 95 98 85 97 93 
Lower GNLite (1986) S e w  14 100 W 100 99 97 

M c N q  (1986) Spring chinook 14 86 83 116 &O 89 
M C N ~  (1986) s l c t u  14 ~9 87 93 9a 94 

M c N q  (1986) Fall chinook 14 64 65 59 68 66 
McNary (1983 Fall chinook 14 % 87 94 92 93 

d l d  

2 : f  
1 

w 1 5  

--. 
1 Vanable speed control 9 Eleclnfied screen 
2. Motor 10 Test curnpanrnent 
3 Tachometer 1 1  Removable vane 
4 Pulley 12 Outflow 
5. End plate 13 End plate (removanle for trsh load~ng) 
6. Propeller 14. Inflow 
7. Outer tube (pbx~glass) 15. Axle lor t~ttlng chamber 
8 Inner tube (plex~gks) 16. Companmenl d~vlder @ E N D  V I E W  

L 

14C 
-- - S I D E  V I E W  
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Location of 
Figure 6 

' hydroeiertric dams on the Snake aod 
bin rivers. 

Figure 7 
Typical hydroelectric dam witb Juvcnik soknoa cdkc- 

don frdliua. 
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Figure 9 
-tion of PIT-tng monitors at SIcNary Dam, Columbia R i v e r .  

Figure 8 
Laation of PlT-tag moniton at Lower Granik Dnm. Snake River. 

w s .  However. because of the unique features of the PXT 
tag. it could be used in place of the traditional r n e t h h ,  
gcxrating k u t r  results stahsically while using sigmficantly 

Tag detection at dams 
.. fewer fish. With this goal in mind. prototype PIT-tag moni- 

O u m i g r a ~ g  salmonids on the Columbia River system are toring syslcms were innallai at two dams. The monitars were 
confrontal with a number of hydroelecmc dams that caux located at the juverule fish coUection facilities at Lower 
decreased migration rates and increased mortality (Fig. 6). Granitt Dam on the Snake River and McNary Dam on the 
Several of these dams have been modified to collaf andlor Columbia River. The monitors were placed in p i t i o n s  in- 
divert migrants around them as a mehod of increasing over- suring that 100% of the fish exiting the wet separator were 
dl survival in the system. The coUection facility generally monitortd (Figs. 8, 9). 
consists of a series of traveling s c r a n s  that divert fish from A series of tests was conducted to evaluate the opcrarional 
the darn's turbine intakes and eventually into a gallery of reliability, tag reading accuracy (correct dtcoding of !he tag), 
p i p  that lead to a wet separator (Fig. 7). The separator and reading efficiency (percent tagged fish b e d )  of dx 
reduces the volume of water carrying the fish and removes dam PIT-tag monitors. Migrating juvenile spring chinook 
debris. Fi arc then diverted either to a raceway for later salmon, fall chinook salmon, and steelhead were as 
transport d o w n s u m  via truck or barge, or directly to a experimental W s .  The tests consisted of releasing 480 
barge for transportation d o w n s u m ,  or back into tRc river. PIT-ugged fish in front of the tag monitors. Tag detection 
A subsample of the fish exiting the wet separator is diverted efficiency ranged from 96 to l a % ,  while tag reading X-  

into a holding tank and then to an observation m m  where curacy was over 99%. The monitoring equipment r e w  
they arc examined for tags and marks. in an active stae at the dams for up to 7 months without major 

Traditionally, methods such as branding and coded-wire problems. The PIT-bg monitoring system proved to be ~ f i -  
t a w g  (Om have been us& to evaluate outmigration sue- able, efficient, and accurate under field coadition~. 
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Table 5 

Summyr d d.t. Irom the rel- of m-taggtd and dd-branded fl& Lnto McNlry DPm R e w r r d r .  ColumMs Nva, 1% rad 1986. 

- - -  - Total fish tagged Prc-relearc Total fish No. fish Percent 

Yur Speclu Trutmcnt and brandcd m o d r  ,%) W e d  observed &nerved SD (5) 

1985 Fdl chulook - -Brsnded 4.000 2.3 13.239 53 19.4. 9 
1985 Fdl c-k PIT tag 400 1.5 ' 400 64 16.2 4 

1986 Fall chmok Brandad 5 .OM) 3.8  201.670 95 27.4. 4 

1986 Fall c h m k  PIT lag %I 3.6 <%I 142 28.4 1 

1986 Spmg c b k  Braodtd 5.W -- 1.5 154,826 194 38 9. 10 
1986 Spnng chmmk PIT Lag XX) 1 .O ,W 318 63.6 2 

*Expanded value to c o r m  for subsampling at the dam. 

- - -- - 
- - .. - - - Table 6 

Summary of data obtalned from the dens of PIT-tagged and c d d - b m d e d  tLEh from lhrorshak N+pI FIsb Harcbcry, Snake Rfvtr ,  I=. 

I Monitor location I 
Lower Granite Dam McNary Dam 

Prc-release 
Total fh Total monaliry No. fh Percent No. f h  Penxnt 

Sptcics Treatment handled rrlursed (16) o b s e ~ e d  Expanded* observed observed Expsndod* obwrved 

Spring chinook Branded 41.584 40.675 2.2 474 4,659 11.5 362 3,402 8.9 
Spring chinook PfT tagged 2 . m  2.450 2.0 464 - 18.9 264 - 10.6 

Steelhead Branded 35,372 35,025 1 .O 57 1 7,061 20.2 39 389 1.1 
Steelhead PTT tagged 2.466 2.424 1.7 928 - 38.1 45 - 

- - -- 1.8 

'No. fish observed mulaplied by a factor to c o r n  for subsampling u the dam. 
4 

Additional tests comparing branded and PIT-tagged juve- 
ni le  migrants (fall chinook salmon, spring chinook salmon, 
and steelhead) were made in the field. The fish w e n  released 
into the Snake River of McNary Dam Reservoir and moni- 
tored as they passed through either Lower Granite Dam or  
McNary Dam juvenile collection and monitoring facilities. 
In order to obtain sufficiently accurate infonnation on the 
branded fish, lafge ramlorn subsamples of migrating juve- 
niles, some of which were branded. were d i v e d  into col- 

and PIT-tagged fish was similar for a c h  test. Use of the PIT 
taa also a l low4  the handling of substantially fewer fish than 
did the branding technique to obtain statistically similar 
results. Fish in the brand treatment were handled at the time 
they w e n  branded and again while being examined at the 
colltction facility, dong with many canbranded fish. PIT- 
tagged fish, on the other hand, were handled only at the time 
of tagging. It is concluded lhat the PIT-tagged fish were not 
compromixd by the tag when released into a river o r  m r -  

kction chambers. Thc subsam@.i firh w e n  anesthetittd and voir and that the PIT tag offers subnantial gains in efficicn- 
examined visually for brands. On the other hand. PiT-tagged cy over branding for &my applications. - 

fish were automatically intcmgated as they passed by a dam 
cquippod with a PTT-tag monitor system. As a c h  PlT-taggd 
fish was dcleacd. the tag infonnation. time. date. and loca- PIT tagging of crustaceans 
tion of the M w a  automatically entered into a computer 
a d  printer. TabIcs 5 and 6 s u m m a r k  the results of these Permanent identification using cxtcrnd tags and marks for 
tcsts. Because branded fish were subsampled. they were C~scacca has k n  difficult because of frequent molting. Ex- 
detected at a much lower rate than PIT-tagged groups. ~n ttmal tags and marks arc often lost at the time of molting 
expansion factor was applicd to the brand information to &- o r  can inttrfere with the molting process, l h u  alteriog the 
tain an estimation of the true number of branded fish 601- M ' s  khavior or physical well-being. h f e d  c d t d  wire 
ltctcd (expanded observation value). Since the retrieval of (CWT) tags can eliminate the problem of tag IOSS at molting 
PIT-tag information is based on the monitoring of 100% of but q u i r e  the host to be sacrificed to retrieve t!!e tag infor- 
the fish passing the collextion facility at a b, no expan- m a o n  (Prcntice and R e n d  1977). The PIT tag has the 
sion factor is required and 90-95 % fewer pn-tagged fish potential to eliminate these problems. Preliminary experi- 
are needed for a study. he-release mortality in the brand& ments using the P r r  tag with two speciei of CN~G-, 



Macrobrachiurn rosenberg~i and C h c e r  magrsrer. have k n  
conducted. The prawns (n = 58) - m g d  in carapace length 
from 11 to 41 mrn and in we~ght  from 1.5 to 45.3 g. The 
crabs (n = 52) ranged in width from 64 to 130 mm and in 
weight from 44.4 to 273.2 g. All crabs were tasged in the 
thoracic sinus (hem; .:eel) while the prawns were tagged in 
either the thor2cic slnus or  abdominal musculature. Results 
for both species showed that the tag was retained through 
molting and the tag infornation could 'R obtained rapidly 
without sacriricing the tagged mimal. 

Future applications 

Based upon biological and technical information gathered to 
date and its unique characteristics, the PIT tag wdl become 
a valuable tool for a variety of applications in the laboratory 
and field. Its use will nor be limited to salmon, prawns, and 
crabs but will be applicable to any animal that can accept 
and retain the tag withoutcompromise. Examples of advan- 
tages and applications of the PIT tag include: (1) Individual 
identification of broodstock; (2) use with groups of animals 
where serial measurements, e.g., growth, of individual 
animals are required without sacrificing the animal; (3) 
reduction in the number of replicated treatments in a study 
because each animal is uniquely nurnkred and can be treated 
a s  a replicate; and (4) the ability to physically combine dif- 
ferent treatments, since individual animals can be identified. 
removing the variable of rearing-container effect. Other a p  
plications might include use in behavioral studies where the 
movement of animals can be monitored automatically or  
through capture-recapture methods. It is conceivable that one 
could monitor bottom-dwelling PIT-tagged individuals 
through a grid monitor o r  a monitor system mounted to an 
undenvater sled. 

The main limitation to the use of the PIT tag, other than 
cost and physical and operational constraints. lies, as with 
most tools. in our imagination. The PIT tag is only the first 
generation of a number of sophisticated identification sys- .. 
terns growing out of our computer age. We must utilize the 
full potential of these new tools if we are to meet the many 
challenges of fisheries enhancement and aquaculture. 
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Defini t ion of C. b k i r d f  i n  respect  t o  o p i 7 i o  and define a long term goa? 
* 

Excessive e f f o r t  1 eve1 s 

Size l i m i t  on h a i r  crab 

Molt h i s to ry  f o r  Tanner c rab ,  frequency and "terminal molt" 

Recruitment bott lenecks 

Bering Sea crab  population assessments 

Effec t  of b i t t e r  c rab  o r  d iseases  on population 
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Comparison EBS Legal Male Distribution 
With 'Negative Binomial Model 

EBS crab range based on 1980-1991 data 

1991 Data (129 Tows*) 
Number Of Tows 

Chi-Square Goodness Of F i t  * 16.367 

Critical Value (df.10, Pm.05) 18.307 

Signif. @ 0.05 

I--"1 Actual 

-C Predicted 

4-4 - - - - 

b 
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Number Of Crab 
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LEGAL MALES PER SQUARE NM 

106 



NORTH MAINLAND GHLS VS HARVEST 
1980 TO 1990 

GHL FROM TRAWL AREA SWEPT (million Ibs) 



YEAR 



KODIAK T L SURVEY 
STATION-BY-STATION COMPARISON 

NORTHEAST DISTRICT 

88-89 GHL = .4 

88-89 HARV = .5 

1 988 LEGALSITOWM ILE 

'89 CPUE = '88 CPUE 



KODIAK T L SURVEY 
STATION-BY-STATION COMPARISON 

90-91 GHL=.8 
90-91 HARV =.8 

- '91 CPUE = '90 CPUE 

'20% HARVEST RATE 
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Introduction 

The State of Alaska, through its Board of Fisheries ,(board) and Department of 
Fish and Game (department), manages the commercial king and Tanner crab 
fisheries of the Bering Sea and Aleutian Islarids (BSAI) under the terms of a 
cooperative fishery management plan @ M Y )  written by the North Pacific Fishery 
Management Council (council) and approved by the U.S. Secretary of Commerce in 
June 1989. The goal of the FMP is to maximize the overall long-term benefit t o  
the nation of BSAI stocks of king and Tanner crab by coordinated federal and 
state management. The state is authorized to use pot limits to attain the 
biological conservation objective and the economic and social objectives of the FMP 
following criteria listed in the FMP. In establishuy: pot limits, the state can 
consider: (1) total vessel effort relative to Guideline Harvest L&el (GHL); (2) 
probable concentrations of pots by area; (3) potentials for conflict with other 
fisheries; (4) potential for handling mortality of target o r  nontarget species; ( 5 )  
adverse effects on vessel safety, including hazeds to navigation; (6) enforceability 
of pot limits and; (7) analysis of effects on industry. 

On March 20, 1991, the Board of Fisheries generated an agenda change request t o  
broadly notice the public that the topic of pot limits would be discussed a t  the 
board meeting scheduled for March 1992. At that meeting, the board may take 
action on pot limits for the BSAI king and Tanner crab fisheries. The board has 
asked the department t o  review available information on the numbers of king and 
Tanner crab pots that are fished and/or lost in the Bering Sea, and to provide 
information on the subject of pot limits as management tools for the crab fisheries. 

There are three types of BSAI crab fisheries for which pot limits may be 
considered. The first type of crab fishery, such as the Norton Sound red king crab 
and Pribilof Islands blue hng crab fisheries, has GHLs so small that, without 
some means to predetermine fishulg effort and make estimates of daily catch 
rates, the department is reluctant to open the fisheries at  all. The management 
objective for these fisheries is to reduce total effort to a level a t  which the fisheries 
can be opened and managed with an acceptable risk of overfishing. Management 
alternatives include the status quo, with no pot limits; opening with a 
predetermined, fixed season length based on the preregistered number of vessels 
and the preseason GHL; and fixing the total number of pots each year based on 
the GHL and necessary management considerations with per vessel pot limits 
based on the number of preregistered vessels. 

The Bristol Bay red king crab fishery is an example of the second type of fishery. 
These are high value, high effort fisheries in which increases in the number of 
vessels and pots, combined with moderate GHLs, have led to derby style fis- 
with increasingly shorter seasons and increasingly cWicult inseason management. 
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The department believes that these fisheries must extend for sufficient time for 
inseason data collection and analysis t o  occur, and extending season length is the 
management objective. Management alternatives include the status quo of no pot 
limits; a fixed number of pots per vessel; variable pot limits per vessel; and fixed 
or variable pot limits per vessel with an overdl limit on total pots for the fishery. 

The ~ e r i n g  ~ea -~h&noece&s  opilio fishery is L: example of a third type of fishery 
where fast moving ice conditions can result in excessive pot loss, especially when 
vessels fish more than a single load of pots. The ability to move gear over a 
reasonable period of time to limit pot loss is the management objective. 
~ a n a g e m e n t  alternatives in addition to the status quo include b e d  and variable 
per - vessel - pot limits. 

The analysis presented in this document considers the likely economic impact on 
the industry of f ied and variable per vessel pot limits in the Bristol Bay red king 
crab and Bering Sea C. opilio fisheries. A sen'ous % %48' limitation on the use of 
individual vessel pot limits as a method for lengthening crab fishing seasons, is 
that they do little to fix the total amount of gear being fished in the absence of 
constraints on additional vessels entering the fisheries. The North Pacific 
Fisheries Management Council is considering a moratorium on commercial fishhg 
vessels allowed in fisheries under council jurisdiction. Because all options the 
c o u n d  is presently considering would allow mobility of vessels among fisheries, 
there would be a large pool of potential new entrants to the crab fisheries even 
with a moratorium. 

Economic Evaluation 

Pot limits can impact economic performance by altering vessel gross returns 
andor operating costs. In addressing the revenue impacts, it should be recognized 
that pot limits are not intended to decrease annual fleet harvest. This would 
imply that pot limits should not reduce total fleet gross revenues. However, there 
will be gainers and losers if a pot limit is implemented, and the gains and losses 
on the revenue side will occur through redistribution of harvest within the fleet. 
Who gains and who loses harvest share will be determined by the impacts of pot 
limits to the relative &hmg power of vessels w i t h  the fleet. 

Vessel cost data are not available, and thus the impact of a pot limit to the cost 
side of a vessel operation cannot be directly evaluated. However, the primary 
underlying source of cost changes will be adjustments to vessel participation time 
in the fisheries. Thus, the relative impact to a vessel's cost can be evaluated by 
examining the changes in either season length or vessel participation time that  
accompanies imposition of pot limits. 



Accordingly, the economic impacts to the Bristol Bay and Bering Sea fleets were 
assessed by examining the allocstive impacts of pot limits to fleet harvest (revenue 
effects), and changes in season length or vessel participation time (cost effects) 
that accompany pot limits. The economic analysis was conducted in two stages. 
First, econometric models of vessel performance were estimated for the Bristol Bay 
king crab fishery and the Bering Sea C. opiLio fishery. The models relate vessel 
potlifts and harvests to  the number ofpots fished, and either season length o r  
vessel participation time, as well as other factors. In the second stage of the 
analysis, the econometric models were used to simulate fleet and vessel 
performance under various pot limit scenarios. 

In order to illustrate the distributional impacts of pot limits to the fleets, 
simulation results are presented by vessel size classes.. The fleet was divided into 
three vessel size classes: "Small," less than 90 feet in lengtli':"Medium," equal to 
or  greater than 90 feet but less than 135 feet in length; and "Large," equal to or 
greater than 135 feet in length. 

';s 

Bristol Bay Red  kin^ Crab F i s h e ~ ~  

Vessel performance under two pot limit regimes, fixed pot limits and pot limits 
based on proportional reductions in pot numbers, were simulated for the Bristol 
Bay king crab fishery. The simulations were based on 1990 Bristol Bay fishery 
conditions. The fixed limits set an upper bound on the number of pots that a 
vessel could fish. The constraints were binding on only those vessels that 
registered pot numbers in excess of the simulated 300, 250, and 200 pot limits. 
Vessels fishing fewer than the fixed limits were assumed not ta increase their 
number of pots fished. The proportional limits, in contrast, affected all vessels 
that participated in the 1990 fishery, reducing each vessel's pot numbers by a 
constant percent of the number of pots registered for each vessel in 1990. Three 
proportional limits were simulated, 11.85, 20.68, and 33.17 percent. The 
proportions were set such that the total number of pots in the simulated fishery 
under the proportional limits corresponded ta thst of the fixed limits (i-e. the fixed 
300,250, and 200 limits decrease total pots in the fishery by 11.85, 20.68, and 
33.17 percent). 

The simulations were conducted by first imposing a given pot limit, and then 
adjusting season length such that simulated annual fleet harvest (not individual 
vessel harvest) was unchanged. The results were then compared to the status quo 
simulation of fishery performance in the absence of a pot limitation. 
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The se,ment of the fleet included in  simulation was composed of 14.1 percent 
large vessels, 52.8 percent medium size vessels, and 33.1 percent small vessels.' 
This sample was representative of the entire 1990 fleet, which was composed of 
16.25 percent large vessels, 51.67 percent medium size vessels, and 32.08 percent 
small vessels, 

The impacts of the fixed and proportional pot Einit  regimes to the average number 
of pots fislied by each of the vessel size classes are illustrated by Figure 1 and 
Figure 2, respectively. Examination of Figure 1 reveals that the fixed pot limits 
reduced the differences which existed between the number of pots fished by 
vessels in different size classes. The impacts were not evenly distributed among 
vessel classes--large vessels incurred a significantly greater reduction in numbers 
of pots than either of the other two size classes. This occurred because more large 
vessels carried pots in excess of the limits than did the medium and s m d  vessels. 
To the extent that  pot numbers reflect vessel fishing power, changes across vessel 
classes in the average number of pots fished rgflect changes to the composition of 
relative fishmg power within the fleet; the relaEve fishing power of the small and 
medium size classes increased vis-a-vis the large vessel class. 

- 
In contrast, examination of Figure 2 reveals that, under the proportional pot 
limits, the reduction in  pots was more evenly distributed among the vessel size 
classes. Eachvessel size dass  incurred the same proportional reduction in  pots. 
However, in  absolute teriis,-the pot limits impacted each of the vessel size classes 
differently. For example, in moving from the status quo (no pot limit) to the 11.85 
percent reduction limit, large vessels lost approximately 40 pots, while medium 
and small vessels lost approximately 35 and 27 pots, respectively. 

The impact of pot limits to vessel gross returns was examined by comparing 
changes in  average vessel harvests that accompanied the imposition of pot limits. 
Given a constant exvessel price, changes in vessel harvest directly translate to 
changes in gross vessel revenue. In examining the harvest results, recall that 
total fleet harvest remains unchanged, implying that total gross revenue t o  the 
fishery is not impacted by the pot limit. Thus, changes in harvest reflect a "zero 
sum game" where the Ioss in harvest for one vessel, or one vessel size class, 
becomes the gain of another vessel size class. 

Figure 3 and Figure 4 provide average harvest by vessel size class under both the 
h e d  and proportional pot limit regimes, respectively. The two pot limit regimes 

Vessel size classes are: "Small," less &an 90 feet in length; 'Medium," equal to o r  greater 
than 90 feet but less than 135 feet in length; and "Large," equal to or greater than 135 feet in 
length. Vessels were deleted from estimation and simulation due to  missing data, or reported 
variable values that were judged to  be outliers. 



had significantly W e r e n t  distributional impacts on vessel harvest and therefore 
vessel revenues. 

Fixed pot Emits had the effect of reallocating from large vessels to small vessels, 
leaving medium vessels virtually unaf3'ected. The large vessel class lost harvest 
share under each of the b e d  pot limits. Given a 300 pot limit, the hanes t  of 
large vessels declined 9.09 percent, relative to the status quo. In  real terms, 
average large vessel harvest declined by 9,929 pounds. At $3.25 a pound, this 
would translate to a loss in gross revenue of $32,270 per vessel. At the 250 and 
200 pot limits, average large vessel harvest declined by 12.34 percent and 15.08 
percent, respectively. The corresponding decreases in gross revenue were $43,818 
and $53,537 per vessel. The propo~-tional decline in harvest for large vessels was 
always less than the proportional decrease in the average number of pots. For 
example, the 9.09 percent decline in harvest under the 300 limit accompanied 
a 21.45 percent decline in pots. This should not be surprising. Economically 
rational vessels would always remove the least effective pots when cordfonted with 
a required pot reduction. This implies that t h  percentage reduction in harvest 
will be less than the percentage reduction i n  pot numbers. Also, increased season 
length mitigates the impact of fewer pots on large vessel harvest. 

Average harvest by medium size vessels was virtually unchanged by the 
imposition of the k e d  pot limits (F'igure 3.) The increases in season length that 
accompanied the pot limits almost entirely offset the reduced effectiveness of 
fishing fewer pots. 

The beneficiary of the fixed pot limit was clearly the small vessel size class. A 
limit of 300 pots increased average small vessel harvest by 6.6 percent, or 4,582 
pounds. Assttming a price of $3.25 a pound, the harvest increase would translate 
to a $14,891 increase in average small vessel gross revenues. Limits of 250 and 
200 pots increased average small vessel harvest by 10.47 percent and 14.29 
percent, respectively, or $23,630 and $32,248. 

The proportional pot limits had a less pronounced distributional impact among the 
fleet than the fixed pot limits. Large vessels still lost hamest share and small 
vessels gained harvest share. However the impads to harvest were small. As 
with the fixed limits, medium vessel harvest was relatively unchanged. 

Average large vessel harvest was reduced by 2.06 percent, 3.9 percent, and 5.7 
percent under the 11.85, 20.68, and 33.18 percent redudion pot Iimits, 
respectively. Assuming an exvessel price of $3.25 per pound, these harvest 
changes translate to respective reductions io gross revenue of $7,320.56, 
$12,749.10, and $20,393.33 per vessel. 
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Average small vessel harvest, in comparison to the status quo, increased by 2.08 
percent, 3.62 percent, and 5.79 percent under the 11.85, 20.68, and 33.18 percent 
reduction pot limits, respectively. At the most restrictive limit of 33.18 percent 
reduction, the increase in  harvest was 4,018 pounds, or  $13,058.60 exvessel value. 

- - -. 

One measure of the effectiveness of effort in the fishery is weight per unit effort 
(WPUE) defined ai pounds of crab per potlift. JrJPUEs under the h e d  and 
proportional pot limit regimes are reported in  Figure 5 and Figure 6, respectively. 
WPUE, in  general, declined by similar magnitudes for all vessel classes under 
each of the pot Limit re,oimes (the only exceptions were slight increases to s m d  
vessel WPUEs under the 300 and 250 pot limits). The pot limits acted to reduce 
the effectiveness of fishing effort in the fleet. 

Caution should be taken not to confuse the terms fishmg effectiveness and 
efficiency. Efficiency relates to the production of a given harvest a t  the least cost. 
Vessel cost data, however, were unavailable and therefore were not incorporated 
in this analysis. Fishing effectiveness, as useehere, relates to the quantity 
harvested within a specified period of time. Effectiveness of fishmg effort can be 
improved by investment in  gear and equipment (even though such an investment 
may not be eEcient). This seems to have been the practice of many vessel owners 
in  the Bristol Bay fleet, who have invested in additional equipment and gear (e.g. 
larger vessels and more crab pots) in an attempt to maintain or increase vessel 
harvest shares. The fixed pot limit may sigmficantly decrease the r e t u n s  
associated with this investment. 

One of the management objectives for pot limits is to increase the number of 
observations available for inseason stock assessment. The number of available 
observations is related to the number of times pots are lifted. Figure 7 and Figure 
8 show the lifts per pot under the fixed and proportional pot limit regimes. The 
reported figures indicate that both pot limit regimes were equally effective in 
providing additional infomation for inseason stock assessment. 

The results presented in Figure 7 and Figure 8 were predicated on the number of 
vessels and pots in the 1990 fishery. Given the pot limits examined by the 
simulations, entry of new vessels into the fishery would increase the total pots in 
the fishery and reduce the number of lifts per pot necessary to take a fixed GHL. 
Therefore, to maintain a constant number of pots and achieve the increased lifts 
per pot, pot limits would have to be adjusted accordrng to fleet size. This implies 
that pot limits will have to be flexible, adjusting up or down dependmg on vessel 
registration. Pre-registration deadlines would need to be established so that  
vessel and gear effort could be accounted for prior to the season opening. 

The final area to be addressed is pot limit impacts to vessel costs. As noted, 
vessel cost data are not available. Therefore, impacts to vessel costs were 



assessed by examining the changes in season length that accompany the pot 
limits. The proportional increases in season length that accompanied each of the 
pot limits are provided in Table 1. The two pot limit regimes, fixed and 
proportional, resulted in similar increases in season length. This implies that 
vessel cost impacts d l  be comparable under eith& policy. The results indicated 
that only moderate increases in season length will accompany the introduction of 
pot limits. Therefore, t o  the extent that cost increases are proportional to season 
length changes, vessel cost increases should be minimal. 

There may be beneficial aspects of pot limits to fishermen. Pot limits may reduce 
long run investment in pots. Actual harvest levels relative to Guideline Harvest 
Levels may increase, on average, as a result of improved inseason information 
available to managers. Additionally, injuries to crew members, and lost revenue 
due to accidents and breakdowns may be reduced by having   longer season, if the 
longer season and reduced amount of gear translates into less intense fishing 
methods. 

- 
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The results presented above represent short term impacts to the fishery. In the 
long run, vessel entry and exit may be affected by the pot limits. Pot limits may 
decrease the fleet size by decreasing the fishing effectiveness of vessels, and 
therefore, returns to vessel investment. In contrast, the reduced fishing power of 
the existing fleet may provide an incentive for other vessels to enter the fishery. 
This study did not address these long run impacts of pot limits. 

Extrapolating future fishery performance from simulation results requires the 
assumption that existing, pre-pot Limit, fishrng practices and strategies continue 
into the future. This has not been found to be the case in other fisheries when 
gear restrictions have been imposed. Fishermen, under similar circumstances, 
have adjusted their fishmg practices to compensate for the imposed regulation. 
For example, fishermen in the king crab fbhery could potentially switch t o  larger 
pots in response to a pot limit. Such adjustmenb would interfere with 
managements' ability to obtain the desired outcome from the proposed regulation. 

B ~ M F  Sea C. o ~ i l .  Fishery 

Historical simulations of Bering Sea C. opilio fleet performance under fixed and 
proportional pot limits were conducted, given 1990 fishery and fleet 
characteristics. The fixed limits of 300, 250, and 200 pots diredly correspond to 
the previous Bristol Bay king crab fleet simulations. Also, in accordance with the 
lung crab simulations, the propo~-tional limits of 5.35, 13.67, and 27.16 percent 
reductions were chosen such that there was a correspondence between the total 
number of pots in the fishery under the proportional and fixed pot limits. 



In  contrast t o  the king crab simulations, season length was not adjusted in the 
Bering Sea C. opilio fishery simulations. This resulted in  simulated fleet harvest 
declining, given the implementation of a pot limit. Season length was not a 
constrabing factor in  the C. opilio fishery and was not included as a variable in 
the model. Vessel participation time was included in the model instead. However, 
i t  is uncertain how different vessels will adjust their fishery participation time if a 
pot limit is imposed. In actuality, it is assumecl that fleet fishery participation 
time will increase in response to the pot limit, and that the allowable harvest will 
be taken. 

The segment of the fleet included in  simulation was composed of 14.42 percent 
large vessels, 60.58 percent medium size vessels, and 25.00 percent small 
 vessel^.^ This sample was representative of the entire 1990 fleet, which was 
composed of 16.34 percent large vessels, 58.17 percent medium size vessels, and 
25.49 percent small vessels. 

2& 

The impact of the fixed and proportional pot limit regimes t o  the number of pots 
fished by the vessel size classes are illustrated in Figure 9 and Figure 10. Figure 
9 reveals that the 300 pot limit pn'marily impacted the large vessel size class. It 
was not until the pot limit was reduced to 250 pots that medium vessels were 
substantially affected, and only the 200 pot limit had a substantial impact to 
small vessels. 

The impact of the fixed pot limits to the relative fishing power of each of the 
vessel size classes was underscored by the proportional reductions to average pot 
numbers across the size classes. Large vessels, incurring a significantly greater 
reduction to pot numbers than the other size classes, had their relative fishing 
power within the fleet significantly reduced by the fixed pot limits. 

By construction, the proportional pot limits reduce the pot numbers of each of the 
vessel size classes by the same percentage (see Figure 10). Differences did exist, 
however, in the absolute number of pots each vessel class lost. For example, large 
vessels lost approximately 18 pots under the 5.35 percent reduction limit, whereas 
medium and small vessels lost approximately 14 and 13 pots, respectively. 

The distributional impacts of the proportional Limits on absolute numbers of pots 
per vessel differed f h m  that  of the fixed limits. Large vessels lost fewer pots 
under each of the proportional Mts in comparison to the corresponding k e d  
limits. Medium vessels lost more pots under the proportional limits than the 

Gnly those vessels included in original model estimation are included in simulation. Vessels 
were deleted from estimation due missing data, or reported variable values that were judged to 
be outliers. Additionally, catcher-processors were not inc!uded in estimation and, therefore, are 
not included in simulation. 
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corresponding £ked limits, though the differences were small. Smdl  vessels, 
however, lost a substantially greater number of pots under the proportional limits. 

The average vessel harvest by size class, under the two pot limit regimes, are  
presented in Fi-gure 11 and Figure 12, respectively. In many ways the results are 
qualitatively similar to those of the ki% crab fishery. Average reductions in  
vessel harvest under both pot limit regimes were relatively moderate in 
comparison to the reductions in pot numbers. This would imply that average 
vessel fishery participation time, and hence average vessel costs across the fleet, 
would also increase moderately under either pot limit regime. Additionally, as 
with the king crab simulations, the two pot limit regimes had different 
distributional impacts on harvest across vessel size classes. The large vessel size 
class incurred significantly greater harvest reductions under d e  fixed limits than . 
the other two size classes. In contrast, the proportional pot limits more evenly 
distributed harvest reductions across the vessel size classes. 

x-= 

In actuality, total fleet harvest will not be decreased by a pot limit. I t  is safe to 
assume that the allowable harvest will be caught by the fleet. To accomplish this, 
the fleet would have to exert additional effort by increasing the amount of time 
spent participating in the fishery. Increases in £ishug time impose additional 
costs on fleet vessels. The extent to which fishing time will be increased depends 
on individual vessel strategy. 

One possibility is that  all vessels will increase their fishmg time by equal 
proportions. In  this case, we might expect that  the proportional reductions in  
harvest would represent an upper bound on the proportional increase in vessel 
participation time in the fishery. This would imply that under the fixed 300, 250 
and 200 pot limits, time spent in the fishery would increase by proportions 
approachmg the 3.4 percent, 8.43 percent and 16.67 percent decreases in harvest, 
respectively. Cost changes under the proportional limits would be similar, 
approachmg the 2.95 percent, 7.66 percent, and 15.59 percent harvest reductions 
that accompany the 5.35, 13.67 and 27.16 percent limits, respectively. 

Given the aforementioned scenario, it is reasonable to expect an outcome in the 
C. opilio fishery similar to that reported earlier in the kmg crab fishery. Under 
the fixed limits, large vessels would only be able ~LI gain back a portion of their 
lost harvest. Small vessels, which incur the lowest harvest reduction, would 
experience an increase in their harvest share. Medium size vessel harvest would 
probably increase moderately as a consequence of this segment of the fleet 
c o n t r o w  a larger portion of total fishery pots. 

An alternative scenario would involve vessels basing the additional m o u n t  of 
time spent in the fishery on their individual hamest reduction. I n  this case, under 



the fixed limits, large vessels which incur much heavier reductions in harvest than 
the other vessel classes, would have to increase their participation time by a 
significantly greater amount than the other vessel size classes. A s  a consequence, 
this vessel class would incur the greatest cost increases &om the pot limit. Under 
the proportional pot limits, all vessel classes would incur similar cost increases 
since all vessels incur similar proportional dec-2ases in harvest. 

- 
It is evident that, under m y  scenario, large vessels are going to  incur a 
disproportionate reduction in their net operating revenue under the b e d  limits. 
The reduction may come from decreases in harvest, and therefore gross revenue, 
or it may come from having to increase fishing time by more than the other vessel 
size classes, and therefore through greater cost increases. In contrast, under the 
proportional limits, all vessel size classes will incur similar percentage declines in 
net revenue. 

The impact of the pot limits to vessel fishing-Sifectiveness is reflected by the 
changes in WPUE, which are reported in Figure 13 and Figure 14. The fixed limit 
affected large vessel WPUE more severely than the proportional pot limits. 
Conversely, the proportional limits had a greater impact on medium and small 
vessel WPUE than the fixed limits. However, in all cases, the reductions in 
WPUE differed only moderately between the proportional and fixed regimes. 

The decreases in fleet WPUE were relatively small in comparison to the decrease 
in pot numbers. This is interpreted as an indication that abundant C. opilio 
stocks diminish the benefits associated with fishing additional pots. For example, 
fishing additional pots allows for an increase in pot soak time. However, desired 
soak time, and therefore gains from additional pots, would be expected to decrease 
as stock abundance increases. A second benefit of fishing additional gear is that it 
allows for pots to be placed in several locations on the fishmg grounds. But here 
again, increases in stock abundance may be expeded to decrease the gains in 
searchrng efficiency from dispersing pots in several locations. 

A pot limit in the Bering Sea C. opilio fishery may be expected to provide some of 
the same benefits to fishermen as those mentioned in the king crab fishery 
discussion. Pot Limits may reduce long run investment in pots by reducing the 
number of pots vessels fish, and the number of pots vessels lose. Additionally, pot 
limits may protect fktture stocks by decreasing stock mortality associated w i t h  
"ghost fishing". 

Some of the same caveats that were associated with the king crab simulation 
apply to C. opilio simulations. All results were predicated upon 1990 fishery 
conditions and past fishermen behavior. Changes in fleet characteristics and/or 
fishery characteristics may be expeded to lead to different outcomes. 
Additionally, fishermen can be e-%>ected to adjust their f i s m  stratem in 



response to the pot Limits. For example, fishermen may increase the size of pots 
fished, which would partially offset the ability of the pot limits to decrease the 
number of pots lost, as larger pots would mean fewer pots could be moved in a 
single load. I?hally, the number of vessels in the fishery may increase. However, 
unlike the king crab fishery, tbis outcome may not severely decrease the 
effectiveness of a pot limit. The primary management concern in the C. opilio 
fishery is not the total number of pois-in the fishery, but rather the number of 
pots individual vessels cany. 
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FIGURE 1. Bristol Bay Red King Crab Fishery: Average Pot Numbers by Vessel Size Class, Large, Medium, 
Small, and Fleet Average (All), for Fixed Pot Limits (300, 250, 200); Percentage Changes in Pot Nurnbers 
from the Base Scenario are in Parentheses. 



FIGURE 2. Bristol Bay Red King Crab Fishery: Average Pot Numbers by Vessel Size Class, Large. Mediun~.  
Small, and Fleet Average (All), for Proportional Pot Limits (11.85%. 20.689, and 33.17%). 
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FIGURE 3. Bristol Bay Red King Crab Fishery: Average liarvest by Vessel Size Class, Large, Medium, arid 
Small, for Fixed Pot Limits (300, 250,wid 200). Percentage Changes in Harvest frum the Base Scenario are 
in Parentheses. 



FIGURE 4. Bristal Bay Red King Crab Fishery: Average Harvest by Vessel Size Class, L,arge, Medium, and 
Small, for Proportional Pot Limits (11.85%. 20.68%, and 33.17%). Percentage Changes in llarvest from Lhe 
Base Scenario are in Parentheses. 
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FIGURE 6. Bristol Bay Red King Crab Fishery: Average Weight Per Unit Effort by Vessel Size Class, Large, 
Bledium, and Small, and Fleet (All), for Fixed Pot Limits (300, 250, 200). 
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FIGURE 6. Bristol Bay Red King Crab Fishery: Average Weight Per Unit Effort by Vessel Size Class, Large, 
Medium, Small, and Fleet (All), for Proportional Put Limits (11.85%, 20.68%, and 33.17%). 
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FIGURE 7. Bristol Bay Red King Crab Fishery: Average LilW Per Pot by Vessel Size Class, Large, Mediu~a ,  
Smallland Fleet (All), for Fixed Pot Limits (300, 250, 200). 
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FIGURE 8. Bristal Bay Red King Crab Fishery: Average Lifts Per Pot by Vessel Size Class, I.arge, Medium, 
Small, and Fleet (All), for Proportional Pot Limits (11.85%. 20.68%, and 33.17%). 
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FIGURE 9. Bering Sea C. opi l iu  Fishery: Average Pot Numbers by Vessel Sire Class, Large. Mcdiurn, 
Small, and Fleot (All). for Fixed Pot Limits (300, 250, 200). Percentage Changes h 
Pot Numbers from the Base Scenario are in Parentheses. 



FIGURE 10. Bering Sea C. opilio Fishery: Average Pot Numbers by Vessel Size Class, Large, Medium, 
Small, and Fleet (All), for Proportional Pot Limits (5 .35%~~ 1.3.67%, and 27.16%). 



FIGURE 11. Bering Sea C. npil io  Fishery: Average IIarvest by Vessel Size Class, Large, Medium, Small, 
and Fleet (All), far Fixed Pot Limits (300, 250, and 200). Percentage Changes in Harvest from the Base 
Scenario are in Parentheses. 
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FIGURE 12. Bering Sea C. opilio Fishery: Average Harvest by Vessel Size Class, Large, Medium, Small, 
and Fleet (All), for Proportional Pot Limits (5.35%, 13.67%, and 27.16%). Percerltage Changes in llarvcst 
from the Base Scenario are in Parentheses. 
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FIGURE 13. Bering Sea C. opilio Fishery: Average Weight Per Unit Effort by Vessel Size Class, Large. 
Medium, Small, and Fleet (All), for Fixed Pot Limits (300, 250, 200). 
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FIGURE 14. Bering Sea C. opilio Fishery: Average Weight Per Unit Effort by Vessel Size Class. Large. 
Medium, and Fleet (All), for Proportional Pot Limits (5.35%, 13.67%, 27.16%). 
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PROPOR.: 11.85 

Table 1. Bristol Bay Red King Creb Fishery, Percsntsge Change in Season Length 
(DAYS%) Under Fixed Pot Limits (300, 250, and 200 pots), and Proportional Pot Limits 
(11.85%, 20.68%, and 33.17%) 



APPENDIX 10 



STATE OF ALASKA 

MANDATORY SHELLFISH OBSERVER PROGRAM REPORT 

TO - .  

ALASKA BOARD OF FISHERIES 

MARCH 1992 

<> 

BY 

RANCE MORRISON - SHELLFISH OBSERVER PROGRAM COORDINATOR 
DONN A. TRACY - ASSISTANT SHELLFISH OBSERVER PROGRAM COORDINATOR 

BEN KIRKPATRICK - SHELLFISH OBSERVER PROGRAM STAFF BIOLOGIST 

Dutch Harbor Area Office 

P.O. Box 308 

Dutch Harbor, Alaska 99692 

(907) 581-1239 



INTRODUCTION 
3 

In April 1988 the Alaska Board of Fisheries adopted regulations 
requiring onboard observers on all vessels which processed king 
crab and C. bnirdi Tanner crab in waters of Alaska. This action was 
prompted by Alaska Department of Fish and Game (ADF&G) staff 
reports which suggested illegal processing of undersize and female 
crab by at sea processors, based on consistently higher production 
rates of catcher processors cornpa:.-ed to catcher only vessels. 
These regulations resulted in creation of the Mandatory Shellfish 
Observer Program which first deployed observers in the September 
1988 Bristol Bay red king crab fishery. Primary goals of the 
program were to determine the legality of the landed and processed 
product, collect shell size, age and condition information from 
delivered product and to collect bycatch data from the pots being 
fished. 

Although regulations dealing with the Observer Program were 
intended to apply statewide, activity has focused on crab fisheries 
in the Bering Sea and Aleutian Isl~l;lds, where essentially all at 
sea processing of crab occurs. Regulations require all observer 
activity for a fishery be handled in the management area of that 
fishery, consequently all observer activity in 1991 was handled by 
ADF&G Observer Program staff in Dutch Harbor. 

In spring of 1990 the Alaska Board of Fisheries adopted regulations 
which broadened mandatory observer coverage to include those 
vessels processing C. opilio. These changes were made due to reports 
of undersized C. bairdi being processed as C. opilio. 

OBSERVER PROGRAM GUIDELINES 

Observer Program guidelines were originally defined and remain in 
regulation form. These guidelines clearly outline responsibilities 
of the contractor, ADF&G, and the observer (Figure 1). 

According to regulation, cost of observers are borne by industry, 
with vessels hiring observers through third party contractors. 

Contractors 

Contractors are required to hire, train and provide all observer 
logistical support including food, accommodations, sampling 
equipment, travel to and from vessels, and to and from ADF&G 
briefings and debriefings conducted within the management area of 



the fishery. Contractors secure contracts directly with vessel 
owners/operators, and deploy observers. s 

The Alaska Department of Fish and Game is responsible for 
establishing observer qualificat5,-n and conflict of interest 
standards and sampling procedures. ADF&G is also charged with 
review and approval of observer training programs, observer 
testing, certification (and decertification), briefing, debriefing, 
analysis of observer data and program progress reports. 

Observer 

Observer qualifications include a m&A2imum of a Bachelor of Science 
degree in the Natural Sciences or prior experience as an National 
Marine Fisheries Service observer. 

Observers are required to undergo ADF&G approved training and pass 
a written and practical certification exam administered by Observer 
Program staff in Dutch Harbor. Observers may not have a financial 
interest in the observed fishery or assigned vessel. Observers are 
limited to no more than 90 days duty on a specific vessel in any 
12 month period. Observers who are inactive for more than 12 
consecutive months loose their certification, but may become 
recertified by reexamination. 

1991 SEASON OVERVIEW 

Vessel Effort and Observer Coveraqe 

During the period January 1, i991 through January 15, 1992 
Mandatory Shellfish Program observers made 270 trips and logged 325 
observer man months at sea. This is a dramatic increase over 1990 
levels when observers made 117 trips and logged 120 man months at 
sea. 

Large increases in the number of observer trips and observer man 
months at sea were due in large part to the C. opilio fishery in the 
Bering Sea which required observer coverage for the first time in 
1991. An increased number of at sea processors and corresponding 



trips also contributed to higher levels of observer activity. From 
1990 to 1991 vessel trips for catcher processars increased from 71 
to 191 and for floating processors from 24 to 74 (Table 1). 

Berinq Sea Opilio. Observers made 155 trips on 45 different 
processor vessels (28 catcher processors and 17 floating 
processors) and logged 220 man months at sea. This fishery 
accounted for 57% of total observer trips and 68% of observer man 
months for 1991. Table 2 summari-es vessel trips and observer 
activity, by fishery for 1991. 

Dutch Harbor Brown Kinq. Observers made five observer trips on 
four different catcher processors and logged seven observer man 
months at sea during this fishery. This was approximately 2 
percent of observer trips and man months for 1991. 

St. Matthew Blue Kinq. Observers made 11 trips on 11 different 
processing vessels (9 catcher procesc=ors and 2 floating processors) 
and logged 5 man months at sea. This fishery accounted for 4% of 
total observer trips and 1.5% of observer man months for 1991. 

Bristol Bay Red Kins. Observers made 37 trips on 37 different 
processor vessels (25 catcher processors and 12 floating 
processors) and logged 20 man months at sea. This fishery 
accounted for almost 14% of total observer trips and 6% of observer 
man months for 1991. 

Adak Brown Kinq. Observers made a total of 10 trips on 5 
different catcher processors and logged almost 8 man months at sea. 
This accounted for less than 4% of total observer trips and 3% of 
man months at sea. 

Berinq Sea Bairdi. Observers made 52 trips on 40 different 
processor vessels (28 catcher processors and 12 floating 
processors) and logged over 65 man months at sea. This fishery 
accounted for over 19% of the total observer trips and 20% of 
observer man months for 1991. 



OBSERVER PROGRAM ACTIVITIES 
a. 

Observer Briefins and Debriefins Activity 

Observer Program activities increased dramatically in 1991 as a 
result of expanded observer coverage and additional processing 
vessels. In 1991 (January 1 throuqh December 31) ADF&G Observer 
Program staff in Dutch Harbor conducted 2 6 4  observer briefings and 
337 debriefings (includes mid trip debriefings). This is 
approximately double the level conducted in 1990, and over six 
times the level conducted during the program's first year of 
operation in 1988 (Figure 2). 

Briefing, debriefing and mid trip debriefing activity remained high 
throughout the fall, winter and spring months corresponding to the 
opening of the Dutch Harbor brown king crab fishery on September 
1 and the closure of the C. opilio fishery on June 23 (Figure 3). 

Briefing times (time spent with o k  observer for one briefing) 
ranged from 5  to 105 minutes. The overall yearly average for all 
briefings was 4 6  minutes. Debriefing times ranged from 5 to 1 4 5  
minutes, with the yearly average 4 0  minutes. Mid trip debriefings 
(observer meets with ADF&G staff for data review when vessel is in 
town for supplies, repairs etc.) ranged from 10 to 210 minutes, 
with the overall average 4 1  minutes. Average brief, debrief and 
mid trip debr-ief times by month are listed in Table 3 (Figure 4). 

Observer Exams, Certification and Decertification. 

During 1991, four observer certification exams were administered 
by Observer Program staff in Dutch Harbor. Of the 5 6  candidates 
which tested for observer certification during 1991, 5 4  
successfully passed the written and practical portions of the exam 
and were given probationary certification. In 1988 only 85, of 
103 candidates which tested, passed the exam and were certified. 
In 1989 46 of 52 candidates passed and became certified. In 1990 
28 of 31 candidates successfully passed the certification exam. 
Currently 120 observers remain certified. 

Since the programs inception in 1988 85 observers have been placed 
in ''inactive status1' due to inactivity in 12 continuous months. 
An additional 19 observers have been decertified for failure to 
comply with Observer Program standards. Table 4  summarizes 
Observer Program certification exams, number of observers tested, 
certified and decertified from 1988 to present. 



Observer Data and Evidence Collection 

Evidence (physical and or photographic) was collected on 50 of the 
270 observer trips conducted in 1991. This represents evidence 
collection on 18.5% of all observer+ trips for all fisheries 
combined. Evidence collected by fishery in 1991 is summarized in 
Table 5 and Figure 5. 

-- . 
In the Bering Sea C. opilio fishery evidence was collected on 30 of 
the 155 trips, approximately 60% of total evidence collected by 
observers during 1991. In the Bering Sea C. bairdi fishery evidence 
was collected on 11 of 52 trips, accounting for 22% of evidence 
collected. In the Bristol Bay red king crab fishery evidence was 
collected on 6 of the 37 observer trips, accounting for 12% of 
observer collected evidence for 1991. While evid.ence was collected 
on three of the 10 observer trips conducted 6% Adak brown king 
crab, no evidence was collected by observers in the Dutch Harbor 
brown king crab or St. Matthew blue king crab fisheries during 
1991. 

Biological data on legal and sublegal catch rates and size 
composition of the retained and discarded catch (bycatch) was 
collected by all observers on all trips conducted in 1991. 
Specific information on numbers of size frequency and bycatch 
samples collected is not available at this time. 

Problems with the Observer Proqram 

Many problems within the observer program in the first several 
years of operation have been resolved through tightening of 
regulations and better cooperation between industry, observer 
contractors, observers and ADF&G. However, some problems continue 
to plague the program. 

Industry/Vessels. The greatest problems with industry center 
around the current structure of the program and the resulting 
pressure vessel owners and operators can exert on contractors and 
observers to circumvent many program regulations. Current 
regulations require contractors to make observer vessel 
assignments. While current regulations do not allow vessels to 
make requests for specific observers, there is nothing in 
regulation which prohibits a vessel from refusing to accept a 
specific observer. Consequently, an observer who collects evidence 
on a vessel or gains a reputation for refusing to allow illegal 
activity on board his or her assigned vessel can be denied 
assignments or "black listed". 



Contractors. The current program structure places tremendous 
preasure on contractors, in the interest of maintaining vessel 
contracts, to make observer assigmnments and other decisions 
regarding observers according to demands of contracting vessels or 
companies. This is in violation of current regulations and allows 
vessels indirect control over observer placement. Under the 
current contracting and observer dqployment system, an observer 
willing to allow illeagle activities on board their assigned vessel 
would creates fewer problems for that vessel and consequently that 
vessel's contractor. 

Observers. Once again, program structure places the observer in 
a compromised position between requirements of ADF&G (which 
includes documenting illegal activities and collecting evidence) 
and possible pressure from the vessel to over look violations in 
order not to be denied access to the vessel on future assignments. 
These pressures can come from the-,-vessel or the contractor as 
mentioned above. 

An additional problem concerning observers is a growing trend 
toward cross over employment as crew members on commercial crabbing 
vessels. Current conflict of interest regulations only prohibit 
certified observers from duty on vessels for which they have a 
vested interest. Currently some observers, immediately upon 
completion of an observer trip aboard a vessel, are returning to 
that same vessel as a paid crew member. This situation raises 
serious questions about observer conduct (what he or she might have 
been willing to over look in order to gain employment on the 
vessel) and an individuals ability to be an objective observer 
immediately after working as a paid crew member on a commercial 
vessel. It is also questionable whether observers, exposed to the 
highly confidential fishing information (catch rates and exact 
fishing locations etc.), should be allowed free participation as 
paid crew members where such privileged information could be 
inappropriately used. 



SUMMARY 

Observer program activity increased dramatically in 1991, due 
mostly to the additional coverage required for the Bering Sea C. 
opilio fishery and an increased number of processing vessels. This 
increase occurred both in ob-server activity (number of trips and 
observer man months at sea) and Observer Program activity 
(briefing, debriefing etc). 

Observer Program activity was limited to that which occurred from 
the ADF&G office in Dutch Harbor. Four observer certification 
exams were given and 54 observers were certified during 1991. 
Eighty five observers were taken out of active qkserver status for 
failure to make an observer trip in 12 consecu~ive~months. Since 
the program's start, 19 observers have been decertified for failing 
to adhere to programs standards. 

Observers collected evidence (physical and or photographic) on 
18.5% of all observer trips during 1991. The Bering Sea C. opilio 
fishery accounted for 60% of all evidence collected. 

Problems with the observer program continue to center around the 
third party contractor system of obtaining and deploying observers. 
Many of the problems dealing with observer placement could be 
minimized if observer deployment were done by ADF&G instead of 
contractors who have a vested interest in staying on good terms 
with contracting vessels. 



Table 1. Summary of vessel trips, observer trips, observer man months at sea, 
number of active contractors, and numbers of briefingsidebriefings from 
1988 to 1991. 

--Trips-- Observer Active Man Man Mo. --Total-- 
Year C/P F/P Trips Observers Months /Observer Contractors Brief Debrief 

a~ncludes midtrip debriefings. 



Table 2. Summary of vessel trips, observer trips and observer man months at sea 
by fishery for the year of 1991.  

Fishery 
--Trips-- Observer Percent of Total Man Percent of Total 
C/P F/P Trips Obs. Trips Months Obs. Man Months 

Bering Sea Opilio 108  47 155 57.4 220 .5  68 .0  

Dutch Harbor Brown King 4 0 5 1.9  7 .0  2 . 1  

St. Matthew Blue King 9 2 11 

Bristol Bay Red King 
A 

25 12 37 13.7  20.0 .6 . 0 
w 

Adak Brown King 

Bering Sea Bairdi 37 13 52 19.2 : 65.2 20.0 

Totals 



Table 3. Number and average time jn minutes of briefing, debriefing and 
mid trip debriefing sesslons by month from January 1991 through January 1992. 

Date --Briefing-- --Debriefing-- --Mid trip-- ---Range--- 
No. Ave . No. Ave . No. Ave . Brief Debrief Mid trip 

Time Time Time 

Jan. 91 45 
Feb. 91 8 

Mar.91 32 
Apr.91 29 

May 91 26 

June 91 8 

July 91 5 

Aug. 91 3 
0 Sep. 91 11 

Oct.91 38 
Nov. 91 45 
Dec.91 14 
Jan. 92 45 

a~verall total sessions: 6 7 7 .  

b~verall range of minutes per session: 42. 

c Overall average of minutes per session. 



Table 4 .  Mandatory Shellfish Observer Program candidates by exam including numbers passed, 
numbers currently certified, inactive and decertified. 

--- Exam--- Number of Number Numbers Currently 
No. Date Candidates Passed Certified /inactivea /~ecertif iedb 

Totals 253 2 2 4  120 8 5  19 

a Decertified due to 12 month observer employment inactivty. 

b~ecertified due for nonconformity to Shellfish Observer Program standards. 



3. 

Table  5. The number of v e s s e l s ,  observer  t r i p s  and observer  t r i p s  
where evidence was c o l l e c t e d ,  by f i s h e r y  from January 1 
t o  December 31, 1991. 

F i shery  V e s s e l s  Observer Evidence Percen td  
F /P  c / p  # of;..Trips Co l l ec t ed  of T o t a l  

Bering Sea 
O p i l i o  17 28 

Dutch Harbor 
Brown King 0  4 

St. Matthew 
Blue King 2  9  

B r i s t o l  Bay 
Red k i n g  1 2  25 

Adak 
Brown King 0 5 

Bering Sea 
B a i r d i  1 2  28 

T o t a l s  43 94 270 50 100.0 

a ~ e r c e n t a g e  of t o t a l  evidence c o l l e c t e d  f o r  t h e  yea r  of 1991. 



F i g u r e  1. S t a t e  of Alaska Mandatory S h e l l f i s h  Observer  Program 

organization f l o w  d i a g r a m .  
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Figure 2. Number of briefing and debriefing sessions by year  

from 1988 to 1991. 
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F i g u r e  3 .  Number of o b s e r v e r  s e s s i o n s  by month and 

s e s s i o n  t y p e  ( b r i e f ,  d e b r i e f ,  m i d t r l p  d e b r l e f  ) ,  

J a n u a r y  1, 1991 t o  J a n u a r y  15,  1992.  



rn 
W 
E-' 
9 z 
F4 
z 
H 

W 
r 
H 
E 

Numbers ~ndlcate a v e r a g e  tlae in n 

J A N '  91 I HAR' 9 1  I MAY' 9 1  1 
F E B  9 1  A P R  9 1  J U N  

MONTH 

m B R I E F I N G S  D E B R I E F I N G 5  H I D T R I P  D E B R I E F S  

F i g u r e  4 .  Average time i n  minu tes  spent w i t h  o b s e r v e r s  by month and 

sess ion t y p e  ( b r i e f ,  d e b r l e f  o r  m i d t r i p  d e b r i e f )  conduc ted  

by ADF&G Observer  S t a f f ,  J a n u a r y  1 9 9 1  t h r o u g h  J a n u a r y  1992 



u 
BBRIIG SEA BD7CB W P  ST WRIIV BPISTJLBAY M E  BERIAG 9EA 
OPILIO BBOlll  KIM5 RED IIKS BROVA KINGS BAIPDI BLUE 1 1 1 0 3  

FISHERY 

=TOTAL T R I P S  EVIDENCE COLLECTED 

Flgut-e  5 .  Number of o b s e r v e r  t r i p s  and o b s e r v e r  t r l p s  v h e r e  e v i d e n c e  vas 

c o l l e c t e d ,  by f i s h e r y  f r o n  January 1, 1991  t o  J a n u a r y  1 5 .  1992.  

B e r i n g  Sea B a l r d i  d a t a  d o e s  n o t  i n c l u d e  da ta  from t h e  1990 s e a s o n  

t h a t  occured In 1991 .  
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FY 93 BUDGET OVERVIEW 

DIVISION OF COMMERCIAL F ~ S H E R I ~ S  
DEPARTMENT OF FISH AND GAME 

DIVISION FUNCTIGNS and ORGANIZATION: 

The Division of Commercial Fisheries is responsible for the management of the state's 
commercial, subsistence, and personal use fisheries. It also plays a major role in 
management of fisheries in the 200 mile Exclusive Economic Zone off Alaska and in 
international fisheries negotiations. The division carries out its mission by maintaining 
brood stock levels capable of producing optimum resource yield, preventing the 
overharvest of specific depressed stocks, identifying appropriate harvest methods, and 
minimizing incidental harvests of non-targeted species or stocks. The division also 
implements decisions of the Board of Fisheries that allocate fishery resources among 
various users. Data needed to make resource decisions are obtained by monitoring 
fishing effort and landing records, and by research studies of the distribution, species 
composition, availability, and reproductive r e q ~ i ~ i e n t s  of fish populations. 

The division is organized into a Headquarters Office located in Juneau and four regions: 
Southeastern, Central, Westward, and Arctic-Yukon-Kuskokwim. 

Commercial Fisheries 
Management Regions 



COMMERCIAL FIS!-IERIES ORGANIZATION 

Director 

Denby Lloyd 

Deputy  direct^ 
EMwiQs 

Deputy Dirwtor / = I 1 fidh- 1 

Regional Supervisor Regional Supervisor 1=1 / % I  

Soulhe921em R q b n  
and Hadquarten 

Location - 
Juneau Ha 
Douglas deg 
Douglas Area 
Craig 
Haines 
Hoonah 
Hyder 
Kelchikan 
Klawodc 
P e l i  
Peierersburg 
Poll Alexander 
Sika 
Snetlisham 
WranN 
Yakutat 

Chief Filh Scientist / D o Z e n  / 

P S I  PPT -- 
31 3 

Location 
Anchorage Reg 
C O ~ ~ O M  
Oillingham 
Galena 
Homer 
King Salmon 
SoldotM 
Tutka Lagoon 

PFT pm - 
17 7 
10 23 
5 30 
0 0 
7 8 
2 28 
6 34 
0 1 - - 

47 131 

ArctieYukon 
Kuokekwlm Fiwbn 

Location - PFT PPf - 
Anchorage 18 9 
Anvik 0 4 
Bethel .5 24 
EmmoMk 0 14 
Fairbanks 4 15 
Kohebue - 1  9 
Nome 3 13 
Saint Mary's 0 10 - - 

31 98 

Location - 
Kodiak 
Belkofsky 
Chignik 
Cold Bay 
Dutch Harbor 
King Cove 
Bear River 
Sand Point 
Port Moiler 

PFT PPT - 
31 58 
0 1 
1 8  
0 4 
4 9 
0 4 
0 2 
1 7  
0 3 - - 
37 96 

The above organizational chart shows key headquarters and region staff for N 93, as 
well as office staffing levels. Note that temporary positions are included with permanent 
part time (PPT) positions in the above table. 



'The exvessel value of Alaska's commercial fisheries for 1991'is estimated to be about 
$1.2 billion, a $261.3 million decrease f romhe 1990 value. The 1991 exvessel value of 
the salmon fishery was $309.3 million, while the values for groundfish, herring, halibut and 
shallfish were, $479.4, $26.0, $94.3 and $313.0 million respectively. 

,--. ..* 

Ex-vessel Values of Alaska's Commercial 
Fisheries, and Expenditure? bythe Division 

of Commercial Fisheries. 
- - --.- (All amountsshown as mi dollar amountsinflation 

adjusted to the 1992 US Urban Consumer's Price Index) 

The division's budget has remained fairly stable during recent years, although there have 
been losses to the programs due to budget cuts in N 90 and FY 92, as well as the 
effects of inflation. In dollar amounts, the division's FY 93 GF Budget Request is a 
historical high, surpassing the FY 85 budget by $214.9. However, when adjusted for 
inflation, the N 93 request has only 75% of the purchacing power of the FY 85 spending 
levels, and is actually just about equal to the N 80 budget, (see graph on page 15). 

Based on the number of fishing licenses issued and an estimate of jobs in the processing 
industry, more than 25 percent of the working age population of the state is directly 
involved in the fish processing and harvesting sector of the industry. An even higher 
percentags are involved if one counts businesses indirectly associated with tho fishing 



industry. Fisheries Employment 
The number of people actively 
engaged in the commercial fishing 

80,000 
industry has been gradually increasing. 
The graph on the right gives an 70,mO 
indication of that growth expressed as 
number of Commercial Fisheries Entry s o , m  
Commission fishing permits issued, the -"- 

number of people licensed to crew on soloco 
fishing vessels and tenders, and the ,,,.,..,....,...,... .................... 

number of people employed in the fish 
processing sector. 

. . . . . . . . ..u:.L w 

The fishing industry is important to 

Alaskan communities. For many small 
coastal communities,. : qmmercia! . 
fishing is the major source ;?cash, 
whether it be direct or indirect. The 84 85 86 87 88 89 90 91 
boroughs and cities of the state 
receive a share, about one-half, of the state's fish tax. Their share of the FY 91 tax was 
$18.2 million. For many small communities, their share likely represents a significant 
portion of their tax base. 

CHANGES TO FY 92 BUDGET: 

The division has not made any substantive changes between the way the N 92 budget 
was authorized and the way it is being spent. The division was required to reduce its 
General Fund service level by about $1.7 million below that provided in FY 91. 
Reductions were made in salmon, herring, groundfish, and crab projects around the state, 
most of which were relatively new enhancements to existing programs. 

FY 93 BUDGET REQUEST: 

The N 93 Governor's budget request will allow the division to continue the level of 
services it provided in FY 92. Those programs and projects that are being operated 
during FY 92 will be operated again in FY 93. The Governor's FY 93 budget request also 
contains funding for a number of new or expanded projects. All but one of these projects 
will be supported by general funds. 

Berinq Sea/Aleutians Crab 

Biological information on crab landed at shore side processing facilities will 
be collected, and quality of similar information collected at sea will be 
improved. Such information is critical to the setting of preseason harvest 
levels and ensuring that the allowable harvest is not exceeded. 



- 
Kuskokwim Herring $42.5 

. - Herring returning to the five Kuskokwim Area herring fisheries will be 

c -  - - -  - sampled for biological information. The local herring stocks are currently - - 
experiencing. a-decline in recruitment. It is important that the Kuskokwim 

- - 
- -  - herring program be improved to ensure that the stocks are not over 

harvested and that the stocks be rebuilt. - - > , - -  -- *, - - - - 
- - --.. -- - .,ey=-.# r -- . , . 

- - - . - : - -  - - Prince of \Males Island Herrinq Poil-d  ish hew 
- 

$44.8 

. - -  - .  - - - -  - 
- -  . During its winter 199011991 meeting, the Board of Fisheries established a 

herring roe-on-kelp in pounds fishery that will take place in the waters off 
Prince of Wales Island. This increment-will-provide the funds needed to 
manage that fishery, which has a potential exvessel value of $1.2 million. 

- -  - - . -  - - -  
. . .., ., _Norton sound Crab Fishery* 

This increment will provide the funds needed to reopen the Norton Sound 
summer red king crab fishery. Tt i i last time the fishery was open, 1990, 
about $580 thousand worth of crab were harvested. .. I -  - _  > 

- . -  

- 
USICanada Pacific salmon Treatv $884.2 

This increment provides increased federal funds for a number of 
USICanada Pacific Salmon Treaty activities such as assessment of wild 
chinook stocks in southeastern Alaska, estimates of the contribution of 
British Columbia stocks to the southeastern Alaska fisheries, identification 
of Yukon River stocks, improved escapement estimations for Yukon River 
stocks, and improved information on subsistence salmon uses along the 
Yukon River. 



The following "flow chartu details the development of the N 93 General Fund budget 
request startingwith the FY 92 Governor's request: 

a. 

FY 92 FY 92 N 92 P/ 92 FY 93 N 93 FY 93 
Governor's Legislative Conference Governor's Adusted Increments/ Governor's 

Request Additions Cornmlttee Vetoes Authorized Adjustments Base Decrements Request 

N 92 LEGISLATIVE'ADDITIONS- - -- - ----------------------- ......................... 
31 1.2 Industry Support 
197.9 Vessels 
240.9 EEZ Fisheries 

53.3 Fisheries Initiatives 
379.6 Public Service 

67.7 Crab Observers 
148.4 Subsistence Surveys 
100.0 Yukon Coop Management 
70.9 Noatak Sonar 
40.0 Chilkat Sockeye 
50.0 DIPAC CWT 
19.1 Willow Creek Wier 
38.3 Kuskokwim Herrinq 
98.0 - Bycatch Stock ID 

1,815.3 TOTAL 

141.5 Bering Sea Crab 
42.5 Kuskokwim Herring 
44.8 PWI Hemng Pounds 
22.5 Norton Sound Crab 

8.5 Computer Chargeback 
-1 0.9 GFIMatch 
248.9 TOTAL 

- 3 ~ ~ ~ ~ ~ ~ ~ ~ * ~  VETOES ----------------- .................... 
31 1.2 Industry Support 
197.9 Vessels 
240.9 EEZ Fisheries 

53.3 Fisheries Initiatives 
289.9 Public Service 
67.7 Crab Observers 

148.4 Subsistence Surveys 
100.0 Yukon Coop Management 
70.9 Noatak Sonar 
40.0 Chilkat Sockeye 

4 
50.0 DlPAC CWT " 19.1 Willow Creek Weir 
38.3 Kuskokwim Herring 
98.0 Bycatch Stock ID 

(1,725.6) TOTAL 

COMPONENT REQUEST FUNDING SOURCES 
_I_-------------- ----------- 

19,922.7 General Fund 
489.9 General Fund Match 
673.3 .. Federal Fund 

1,944.7 Test Fish Fund 
23,030.6 TOTAL REQUEST 

- -  -- -- -- 

MAJOR ISSUES: 

The following are several major issues that confront the state's commercial, subsistence, 
and personal use fishery management programs for N 93 and beyond. 

Vessel Maintenance: The division has five large research and support vessels, 
with a total replacement value in excess of $ 10 million, that require regular 
maintenance and periodic overhaul. These vessels are integrai to a variety of 
finfish, shellfish, and groundfish stock assessment programs as well as provide 
platforms for inseason management of several specific fisheries. Maintenance 
must be provided to protect this capital investment and to assure safety and 
efficiency of the vessel support program. In addition, one of the vessels, the fW 
Steller, has recently been found to be unstable to the degree that it has been 
pulled out of service. It will most likely have to be replaced with a new vessel. 



Groundfish Manaqement: Federal and cooperative management of groundfish in 
the Exclusive Economic Zone (EEZ) off Alaska (3-200 miles) is quickly becoming 
so complicated that the state is loosing the ability to protect its legitimate interests. - . - - - - - - - , - - - -- 
Allocat~on 6-f-aihjw%-le harvests and limitation 'of ?@acts on state-managed 
resources are issues of great import to Alaska residents, yet which are not 
adequately addressed with current fiscal resoucces. 

Genetic Stock Identification: Ascribing harvests of mixed-stock fisheries to stock 
of origin is fundamental to the protection and optimal exploitation of distinct 
reproductive populations; such stock ID work is also increasingly important in 
- - . - - -  
allocation, bycatchiand interception disputes: Although existing stock ID methods 
have shown general patterns, new more reliable techniques (such as use of 
genetic markers) will be necessary to adequately address the detailed questions 
being asked. 

Develo~ino Fisheries: In recent years there has been a g%wth in exploitation of 
previously underutilized species such as sea cucumbers, sea urchins, and clams. 
These growing industries, however, are exploiting stocks not normally assessed or 
managed by the division. In order to beS4ake advantage of these development 
opportunities, more assessment and management planning will be required. 

Berina Sea Herrinq Western Alaska herring stocks support locally important 
commercial_and subsistence fisheries, yet some of the stpcks themselves are 
showing signs of decline. Existing rudimentary aerial survey techniques may not 
be sufficient to assure adequate protection, and certainly will not provide for optim~i 
utilization, of these distant fishery resources. 

Pink Salmon Qualitv: As exemplified in 199.1, it would be desirable for 
management of commercial fisheries to account not only for spawning escapement 
and harvest of optimum numbers, but also assist the industry in harvesting fish of 
high quality. Pink salmon harvested some distance away from their natal streams 
can be of higher quality than those harvested in terminal areas. But such distant 
harvests present real risks of overexploiting some stocks in mixed-stock fisheries. 
Studies to distinguish separate stocks at distances from spawning streams, 
combined with marketability analyses for quality, will be necessary to achieve an 
optimum balance. 

Shellfish Stock Assessment: Almost all of the king, Tanner, and Dungeness, as 
well as other shellfish, stocks in Alaska are managed on very rudimentary 
information about stock status, reproductive potential, and optimum exploitation 
rate; -This has resulted in very conservative management in many areas and has 
allowed for some boom and bust cycles in the past. Given lower prices for salmon 
in recent years, shellfish fisheries hold substantial potential for increased income 
and revenue, but such expansion will require significant increases in assessment 
information and management precision. 

U.S./Canada and Southeast Salmon: Currently much of the salmon management 



and research -- -. program in southeast Alaska relies upon federal funding pursuant to 
the Pacific salmon Treaty and ongoing U.S./Canada negotiations. If any 
substantial portion of those federal funds were lost, either through competition with 
other participants in the treaty process, lack of annual Congressional appropriation, 
or other circumstance, then the southeast salmon program would be at risk. The 
challenge will be to wean core manqement and research projects off this federal 
funding and to secure stable state funding to assure an adequate program. 

As of the date of this document, the Governor has not finalized the Capital Improvement 
Projects Budget request. 

LEGISLATION: 

The division - - . - A  did not - - .  request the introduction of any legislation this year. 



, . DIVISION FUNDING 
. - 

e - - (Thousand5 of dollars) - - -  - zr 9 - - - -; - - -  - - 
, 5 -  

f i g3  , f%92= - - * - - - - ,-. .. ? - - , .-. . FY9 1 FY90 FY89 FY88 
Funding - .  Gov. Auth. - Auth. - Auth. Auth. -- . 

Auth. - 
Gen. Fun& ' - . '~26i12.6 . $1 9i9435.2 - $198043 ' $1 8473.2 $1 %569:6 $16699.1 - - 
GFIProg. Rec.' - 2141.8 21 41.8 1504.0 1607.4 1487.4 1 173.4 
Fed. Rec. 6332.7 5076.5 4573.6 4302.7 4278.0 4282.7 
F&G Fund 381.4 38J .4 181.4 0.0 0.0 0.0 
IIA Rec - 271.5 271.5 267.4 264.7 231 .O - 372.6 

TOTAL _ . - 29540.0 - - 27306.4 26331.3 24648.0 24566.0 22497.8 . - - * 

Personnel . . ,  
x., - a. - --- 

. A 

' PFT 214 - -  ;7 2 f6  204 4 198 195 194 
PPT %, - 4 5 4  r. 465 479 . 488 49 1 479 
Temp. 16: 16 16 *\, 16 16 0 
Staff Months . - - 4120. ,  3948-  4102'-.-  lf104* 

<c*.s- - - .-- 
4049 3837 

.,, 

Fishery 
Salmon 
Herring 
Halibut 
Groundfish 

DAP 
JVP 

Shellfish 
TOTAL 

COMMERCIAL WARU€F EXNESSEL.:VALUES ..? 

, . (miliidns of dal&rs)- - 
- .  - .  ,.-. 5.' . *.Ce7 -%@ 

r - -  
=A. BOO 1989 1988 

$309.&*- ~05.0 $780.0 

TAX REVENUES GENERATED BY FISHING THE INDUSTRY . 
(Thousands of dollars) 

Fish Proc. Taxes 
Salmon Enhacement Tax 6,149.0 6,520.3 9,544.0 5,768.8 4,444.1 4,263.1 
Seafood Marketing Tax 3,275.0 3,264.6 3,349.3 2,669.9 1,460.2 1,121.9 
Marine Fuel Tax 10,073.5 9,235.1 7.208.0 5,294.4 5,372.9 5,289.7 
CFEC Licence Fees 5,902.8 4,928.8 4,789.4 4,433.7 3,251.4 3060.0 

TOTAL 66,765.5 62,191.7 66,228.7 47,404.3 41,133.7 34,839.1 

INDUSTRY & FISHERIES EMPLOYMENT 

1991 - 1990 - 1989 - 1988 - 1987 - 1986 - 
CFEC Permits 32,594 32,215 32,416 32,669 32,540 29.144 
Vessel Licenses 17,580 17,417 16,963 16,574 16,262 15,389 
Crew Member Licenses 34,906 35,588 32,433 35,207 31 ,I 59 29,904 
Processors & Buyers 559 541 51 7 526 502 51 0 
Processing Employment 17,400 17,050 17,000 16,900 14,000 14,400 

Note: All 1991 value and industry figures are preliminary. Groundfish values for 1991 are not available 
as of this writing. Prices and landings for groundfish were similar in 1990 and 1991. 



Distribution of-the state'sfish-tax collected in FY 91 by borough and by city. A 
total of $29.3 million was collected, of which $18.2 was distributed a 

to Alaska's 

boroughs and cities. 

Distribution to Borouqhs 
Aleutians East 
Anchorage 
Bristol Bay 
Haines 
Juneau 
Kenia 
Ketchik~n 
Kodiak- -- -- --- -- ,r 

Lake & Peninsula 
NW Arctic 
North Star 
Sit ka 

Distribution to 
Akutan 
Atka 
Bethel - 
Chignik 
Clark's Point 
Cordova 
Craig 
Oillingham 
Emmonak 
False Pass 
Goodnsws Bay 
Homer 
Hoonah 
Kenai-- - 
Ketchikan 
Kin Cove 
KO 2 iak 
Kotzebue 
Larson Bay 
Old Harbor 
Pelican 
Petersburg 
Saint Geor e 
Saint .a#! 
Saint Pau 
Sand Point 
Seldovia 
Seward 
Togiak 
Unalaska 
Valdez 
Whittier 
Wrangell 
Yakutat 
All other citiss 

Cities --- - - I  -. 

.-- 2 . ...-.- a 



Division; of Commercial -Fisheries .Budget by Management Region and Species, 
(Commercial ~ishefles Component -only; Special Projects are not included). 
a .  

FY 92 FY 93 FY 93 FY 93 
. -:.-- Authorized Base IncdDecs Request 

Southeastern Rsqion 
Groundfish 510.8 
Herring 536.1 . 568.6 43.6 61 2.2 
Salmon 3,278.4 3,366.2 -22.4 3,343.8 
Shellfish 

Total 

Central Weolion 
Groundfish 25.8 27.3 0.0 27.3 
Herring 825.4 865.0 0.0 865.0 
Salmon 3.91 7.9 4,102.5 0.0 ye 4,102.5 
Shellfish - 

- - 

Total 

AY K Reqion 
Groundfish 
Herring 465.1 479.4 42.5 521.9 
Salmon 2,934.8 3,049.9 0.0 3,049.9 
Shellfish 42.8 45.4 22.5 - 67.9 

Total $3,4= $3,5727 $Zz $3,639.7 

Westward Reqion 
Groundfish 0.0 
Herring 286.6 
Salmon 2.81 7.6 
Shellfish 

Total 

Headquarters Offlce 
Groundfish 290.2 
Herring 478.5 
Salmon 1,619.1 
Shellfish 504.6 

Total $2,892.4 

Totals by S~acies  
Groundfish 826.8 851.6 1.1 852.7 
Herring 2,591.7 2,686.9 86.9 2,773.8 
Salmon 14,567.9 15,096.5 -17.1 15,079.4 
Shellfish 4,066.9 4,193.3 131.5 4,324.8 

Component Total $22,053.2 $22,828.2 $202.4 $23,030.6 

Noto: Halibut are included in "Groundfish' in these figures. 



Ewesssi Values of Alaska's Commercial 
Fisheries, and Expenditures by the, 
Division of Commercial Fisheries, 

(in Millions of dollars). 
- - 

Exvessel Values 
Shell Ground Total 

-sal&G Fish #lc?iibut Hsrrlng - Fish - Vsluo 
119.7 97.3 20.5 2.5 1.1 241.1 

Division 
Expenditures 

Total GF - - 
6.2 7.6 

NOTES: 
I) Nominal amounts displayed in the above table. Real (inflation adjusted nominal 

amounts) are shown on the graph on page 3. 
2) Exvessel values do not include Washington landings or fish caught by foreign 

fleets. 
3) Exvessel values are reported by calendar year, Division expenditures are by fiscal 

year. The Division authorized amount is shown for N 92 and the Governor's 
request is shown for FY 93. 

4) 1990 and 1991 exvessel values are considered preliminary, and may be subject 
to revision. 



1991 Exvessel Values of FY93 Commercial Fisheries 
Alaska's Commercial Fisheries t Component Budgeti 

(Millions of dollars paid to fishermen (Miilions of dollars spent by j 
for catches in Alaska waters.) the division to manage various 1 

Alaskan fisheries.) I 
i 

Groundfish 
& tdalibdt 
$1 4 % .  :' 

- 
I scale with the I 

TOTAL I exvessel value. I R TOTAL 
$1,222.0 $23.0 
Foriegn fleet and 

Washington landings 
not included 

Commercial Fisheries Component 
only. Special Projects are 

not included. 



FY 93 Budget bv Revenue- Source 
and bv ~ d e c i e s  for the 

Division of commercial Fisheries 
(Millions $$$) 

ter-agency Receipts 

General Fund Ma 
$0.5 2Yo $6.3 ' 21% 

Expenditures 
Managed Spe 
($29.5 Million) 

J Herring $3.0 Ground Fish 
10% $1.6 5% 

Shell Fish 
$4.9 17% 



Division of Commercial Fisheries GF Budget 
- ',!- 1976 - 1993 Nominal amounts and 

Inflation adjusted figures shown. 

Fiscal Year 
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Apxndix 12 
SUBJECT: Comparing FY/91 and FY/92 Westward Reglona~ o u u g r ~ ~  

1. G.F. (plus salmon P.R.) 

2. Bering Sea Tagging 
-, -- 

3. Special Projects 
a. oil Spill 
b. I.P.H.C. 
c. N.O.A.A. 
d. Crab Catcher 
e. Terror Lake 
f. ~ac-Fin 
g. Pot Cod 

Vessel C.I.P. 

Line 500, Hdqts Increase 

TOTALS 

* Increased Costs in FY/92 = Line 100 (5% salary) = 210.2 
= Adak B& Crab Tagging = 394.1 

604.3 

** PAC-FIN crosses Fiscal year boundaries which complicates 
accounting- 
fn summary the FY/92 total Westward Regional Budget of 607: 

- minus 5% salary increases -210.2 and Adak Brown Crab Surve: 
-394.1 would be 5,467.2 are FY/91 (5686.9) to : 
(5,467) we have actually Actual impact to the 
Westward Reqion includes or reducing 15 
projects. Githin these projects 24 seasonal employees- lenc 
annual employment will be reduced and four positions cut. - - - 



FISHERY UNIT - Kodlak Crab 13600 
1111~11111111111111II~II~II.m..I1~IIIIII11--1-m1-~1~I 

CF-938 11009381 Crab Hanagement & survey 154.8 105.9 9.0 8.5 9.0 4.5 0.0 291.7 291.7 0.0 0.0 0.0 0.0 46.0 Wo order 
CF-942 11009421. Klng and Tanner Crab Research 144.1 0.0 3.0 5.0 4.5 0.0 0.0 156.6 156.8 0.0 0.0 0.0 0.0 24.0 Wo order 
TF-946 641-9441 Crab Pot Buoy Stickers_- - 0.0 0.0 0.0 0.0 10.0 0.0 0.0 10.0 0.0 0.0 10.0 0.0 0.0 0.0 

PROJP LEDGER PROJECT PFT OTHER 72000 73000 74000 75000 77000 TOTAL GF FED PR I X  6FH HONTHS PRINT 
..................................... _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  ____-_ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _  __-___ _____- __---- ORDER 

C ........................................ ------ ------ ------ ------ ------ ------ ------ ------- ------ ------- ------ ------ ------ ------ 
TOTAL Kodlak Crab 299.0 105.9 12.0 13.5 23.5 4.5 0.0 458.3 448.3 0.0 10.0 0.0 0.0 70.0 

404.8 

FISHERY UNIT - Berlng Sea/Aleutlans Crab 13800 
IIIY~=~-.IIIII-I.:~II~I~IIIIIIIIIUIII~IIIIIII~III~~ 

CF-956 11009561 Qdatory Observer Coord. 78.6 50.6 
CF-957 11009571 Fldhery Honl tor lng BSA Crab 193.9 113.6 
CF-972 11009721 Berlng Sea S h e l l f i s h  Research 34.8 45.7 
1% 74119751 Berlng Sea Crab Test F ish ing 13.0 85.4 

TOTAL Berlng Sea/Aleuti ans Crab 320.3 295.4 
615.7 

10.8 7.0 0.0 0.0 151.7 -151.7' 0.0 0.0 0.0 0.0 21.8 No order 
11.  4 :  2 2 . 0  0.0 . 0.0 345.5 0.0 0.0 0.0 0.0 58.0 No order 
1.0 0.0 0.0 0.0 81.5 0.0 0.0 0.0 0.0 12.6 Nq order 

25.4'393.7 21.0 125:5 0.0 :664.1 -0.1 0.0 664.2 0.0 0.0 13.2 Noorder  
.----- ------ -----_ -_---- -__--- ------- ------ ------- ------ ------ _----- 

48.4 403.2 50.0 125.5 0.0 1242.8 578.6 0.0 664.2 0.0 0.0 105.6 



Submitted December 199 1 
Totnl CF Project 

Costs !-2OJ Total GF Match MM Mangager . - 

3(iM) KodiaMChi~nik Crab 
CF-938 11009381 Cnb Mrnrganmt & urway 161.4 113.7 275.1 9.0 8.5 9 .O 4.5 306.1 306.1 ' 0.0 0.0 0.0 46.0 Wtllirm Nippsr 
CF-942 11009421 King a d  Tanner Cnb R w  149.2 0.0 149.2 3 .O 5 .O 4.5 0.0 p 161.7 161.7 0 .O 0.0 0.0 24.0 Bill Dotuldron 
TF-946 641-9441 Cnb Pd Buoy Stickan 0.0 0.0 ' 0.0 0.0 0.0 10.0 0.0 10.0 0.0 0.0 10.0 0.0 0.0 Bill Nipper 

Total KodiaWChignik Crab 310.6 113.7 4243 12.0 135 235 4 5  4778 4678 0.0 10.0 0.0 70.0 

3800 Berin~ SeatAleutians Crab 
I 

CF-956 11009561 Mandatory Obrewer Cwrd. 81.4 52.4 ' 133.8 10.8 4.7 7 .O 0.0 156.3 156.3 ' 0.0 0 .O 0.0 21.8 Bill Nippu 
CF-957 11009571 Fishery Monitoring BSA Cm 202.1 118.1 320.3 11.2 4.8 22.0 0.0 358.3 358.3 0.0 0.0 0.0 58.0 Bill Nipper , 

1-' CF-972 11009721 Baring Sm Shellfish R u u r c  35.8 29.0 64.8 3.7 0.0 0.0 0.0 685 68.5 0.0 0.0 0.0 9 1  Lealie Wafron 
4 TF-960 74119751 bring Sea Cnb Tut Kehing 15.5 89.9 105.4 25.4 399.1 87.3 62.8 680.0 0.0 0.0 680.0 0.0 13.2 Lulie J. Wamn 

A* Base Ikring SealAleutians Crab 334.8 2899 6243 51.1 408.6 1163 62.8 1,243.1 583.1 0.0 680.0 0.0 1023 

Increment IN-954 Crab Monitoring 0.0 49.0 49.0 11.3 1.0 20.0 0.0 81.3 81.3 0.0 0.0 0.0 11.8 Ken Oriffin 
Increment IN-956 Mandatory Obwrver Coord 0.0 45.1 45.8 14.4 0.0 0.0 0.0 60.2 .60.2 0.0 0.0 0.0 9.0 Rilnce Momwn 
Dacrcrnent Non-OF Colr Adjustment - 0.0 - 0.0 0.0 - 0.0 0.0 0 2  (33121 0.0 0.0 (33.2) 0.0 0.0 Bob C I d y  

m93 Request Baing SfalAleutians 334.8 3843 719.1 763 409.6 1363 29.6 1,371.4 724.6 0.0 646.8 0.0 123.0 
511 f'w 

.L  



FY 93 Agency Request Budget. Submitted December 1991 
Proje Ledger PET PPT Total GF Project 
Nurn Code Project -- - Costs Costs a WOO L500 Total CF BR Match a M m a g  er 

Region 4 FY93 Aaiusted Bnse 
Wentward Region Adminiulration 
Kodiak Salmon 
Chignik Salmon 
PeninsuldAlmtianr Salmon 
Kodiak Hemng 
P e n i ~ u l d ~ s u t i a n r  Hening 
KodiaWChignik Crab 
Bering S d d m t i a n r  Cnb 
Wutward V u d ~  

Region 4 Acijusled Base Lotals 
Jncmrnont~ & dbcrements 

Region 4 F'Y 93 Request Funding 
4 FY92 Allocation 
UJ 

~ i f f ~ m n c k  (93-92) 

Notes: 
2) OMB eomputod r COLA adjustment of f'721.3 which was added to h e  Divisiolu FY 93 Bum, of which 
$663.9 was OF and $57.4 was non-OF. The $57.4 ir above the amounts the division expacts to m i e v e  

from thorn funding uxlrcu, and is thercfom decremented from the FY93 Raquut, with no actual 

impact on  prognm funding. The $663.9 was used to fund ulary incrucu. 



PacFIN 1992-93 Proposal Summary Sheet 

Alaska Department of Fish and Game 

for 

The Pacific Coast Fisheries Data Committee 

Sub-task Title 
5.A. Groundfish Data Analysis 
5. B. Database Access 
5.C. Age Reading Lab 
5.D. Dockside Sampling 

&6.~. Crab Fishery Data Analysis and Reporting -* 
6.B. Enhanced Crab Fishery Data Processing 

TOTAL : 
INCREMENTS 
5.m. Groundfish Data Analysis 
5.XC. Age ReadinglLab 
6. m/B. Crab Dockside sarnpling)~ata Entry 

I Changes for 1992-93 

1. ~pproximately $31k has been converted from equipment for G I s  
processing to bycatch analyst: moved froq6.A. to 5.A. 

2. Three months biologists time (Kodiak) moved from 5.A. to 6.A. 

3. Projects 6.A. and 6.B. combined into single crab data project, - C---- 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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