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ABSTRACT 
Age, length, and sex composition, mean length and weight, and other fishery statistics were estimated for the 
recreational harvest of Pacific halibut Hippoglossus stenolepis in International Pacific Halibut Commission 
Regulatory Area 3A in 1994.  Data were collected from 4,856 halibut landed at Kodiak, Deep Creek, Anchor Point, 
Homer, Seward, and Valdez.  Ages of harvested fish ranged from 3 to 20 years, and the 1987 and 1988 year classes 
appeared relatively strong at most ports.  Most harvested fish were between 6 and 11 years old (70-140 cm).  Halibut 
taken by charter anglers were generally older and larger than fish taken by private anglers.  Females made up 60% to 
87% of the harvest in each subarea.  Mean length and net weight (eviscerated, head-off) of the sport harvest ranged 
from 81.9 cm (13.3 lb) in Central Cook Inlet to 96.2 cm (25 lb) at Kodiak.  Charter anglers accounted for a larger 
portion of the harvest than of the effort.  The estimated percentage of the harvest taken by charter anglers ranged 
from 31% at Kodiak to over 75% at Homer.  At all ports, private anglers tended to fish closer to port than charter 
anglers.  Stratification by user group increased the accuracy of most estimates. 

Key words: Pacific halibut, Hippoglossus stenolepis, Kodiak, Deep Creek, Anchor Point, Homer, Seward, Valdez, 
Central Cook Inlet, Cook Inlet, North Gulf Coast, Prince William Sound, Chiniak Bay, Kachemak 
Bay, Resurrection Bay, recreational fishery, charter, sport fishery, harvest, effort, otolith, age, length, 
sex, mean length, mean weight. 

INTRODUCTION 
THE FISHERY 
The coastal waters of southcentral Alaska support the largest recreational fishery for Pacific 
halibut Hippoglossus stenolepis in the world.  The fishery has developed mostly within the last 
20 years and has grown steadily.  Within International Pacific Halibut Commission (IPHC) 
Regulatory Area 3A, which extends from Cape Trinity to Cape Spencer (Figure 1), recreational 
harvest increased from about 18,000 fish in 1977 to 238,000 fish in 1994 (Figure 2, Appendix 
A1).  Area 3A accounted for 72% (in number of fish) of Alaska’s statewide recreational halibut 
harvest in 1994.  The 1993 Area 3A harvest accounted for about 60% by weight of the 
recreational harvest on the entire west coast of North America (Blood 1994).  Cook Inlet fisheries 
account for the vast majority of the Area 3A sport harvest (Figure 2). 

The growing recreational halibut fishery is of vital economic importance to the region.  Halibut 
fishing draws vast numbers of tourists and local derbies raise money for community projects and 
organizations (Denny 1990).  In 1986, anglers spent $18.5 million in southcentral Alaska in 
pursuit of halibut, and indicated a willingness to pay an additional $25 million to ensure the 
continued availability of halibut fishing opportunity (Jones and Stokes 1987).  Charter boats are a 
primary means of providing access to the fishery for residents and nonresidents, and most coastal 
communities support charter fleets ranging in size from a half-dozen to over 100 boats.  The 
Homer halibut charter boat industry generated $9.1 million in gross income and the equivalent of 
64 full-time year-round jobs in the Homer economy in 1985 (Coughenower 1986).  There are no 
recent economic statistics for this fishery, but the value of the fishery has certainly increased 
since the mid-1980s concurrent with growth in the recreational harvest. 

STOCK STATUS AND MANAGEMENT ISSUES 
Pacific halibut are managed by the IPHC in state and federal waters of Alaska for optimum 
sustained yield under authority of the 1979 Protocol and the North Pacific Halibut Act of 1982 
(McCaughran and Hoag 1992).  The IPHC estimates abundance annually using a catch-at-age 
model, and recommends allowable harvest limits based on a constant exploitation rate strategy.  
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Figure 2.-Estimated recreational halibut harvest, by subarea, in IPHC 
Regulatory Area 3A, 1977-1994 (Mills 1979-1994, Howe et al. 1995). 

 

Abundance of the halibut stock has risen and fallen twice since the late-1930s, and the stock in 
Area 3A has generally followed coast-wide trends.  Exploitable biomass in Area 3A peaked at 
about 215 million pounds in 1989 but has since decreased at a rate of 1% to 23% per year 
(Sullivan and Parma 1995).  Recruitment (biomass of 8 year olds) has decreased fairly steadily 
from a high of 83 million pounds in 1988 to 8 million pounds in 1994.  Recent recruitment does 
not appear to be adequate to reverse the declining trend in biomass in the near future. 

The halibut stock is fully utilized.  Recent growth in sport harvest has led to allocation conflicts 
between the commercial setline and recreational fisheries in Alaska.  At issue currently is 
whether the North Pacific Fisheries Management Council (NPFMC) should give the sport 
fishery, or the charter boat component, an explicit allocation.  Under present management, the 
anticipated sport harvest, personal use harvest, bycatch, and waste are subtracted from the 
upcoming year’s allowable harvest, and the commercial setline fishery is allocated the remainder.  
Vincent-Lang (1995) provides a summary of this issue. 

RECREATIONAL HARVEST ASSESSMENT PROGRAM-GOALS AND OBJECTIVES  
Twenty years ago sport harvest in Alaska was not felt to be a critical factor affecting fluctuations 
in stock abundance (Skud 1975).  As the sport harvest has grown, so has the need to incorporate 
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information on sport removals in the annual stock assessments.  As stock biomass declines, 
harvest by the growing sport fishery makes up an increasing percentage of total removals.  Age 
and size information from the sport harvest is needed for accurate stock assessment.  The 
recreational harvest is generally younger and smaller than the commercial harvest because the 
sport fishery is not constrained by a minimum size limit. 

Although the State of Alaska does not have management authority for halibut stocks, it is 
interested in the wise use and fair allocation of the halibut resource among users.  The state 
advises the IPHC and NPFMC in management and allocation issues.  Through monitoring of 
marine fisheries for which it does have authority, the Alaska Department of Fish and Game 
(ADF&G), Division of Sport Fish has collected various harvest data from the sport halibut 
fishery since the mid-1980s.  Some data were obtained opportunistically or in conjunction with 
other sampling objectives and may not have been representative.  A long-term port sampling 
program was established in 1991 to provide improved estimates of basic sport harvest statistics 
for halibut and other groundfish for the principal fisheries within Area 3A. 

A goal of the program is to provide the IPHC with the recreational harvest data needed for annual 
stock assessments.  Objectives and methods of the sampling program are reviewed periodically 
by the IPHC to ensure that halibut data meet the requirements of the stock assessment.  The 
objectives for 1994 were to estimate the following statistics for the sport harvest in each major 
subarea within Area 3A: 

1. The age, length, and sex composition; 

2. The mean length and weight; 

3. The user group composition of effort and harvest; and 

4. The spatial distribution of effort and harvest for each user group. 

In addition, the proportion of the harvest that was cleaned at sea was estimated for each port.  
The frequency with which sport-caught halibut are cleaned at sea while returning to port is 
increasing throughout Area 3A, particularly on charter boats.  This trend may pose difficulties for 
accurate estimation of harvest statistics if fish cleaned and discarded at sea differ from landed 
fish. 

It should be emphasized that the ADF&G sampling program was not established or designed 
specifically to address issues regarding allocation of the harvest among competing users.  Data 
were not gathered at all ports or from all vessels, and are not indexed to individual vessels or 
businesses.  The study was instead designed to provide the most cost-effective description of the 
recreational harvest for all of Area 3A. 

METHODS 
STUDY DESIGN 
Area 3A is too large to sample all ports and all landings.  Therefore, data were collected at the 
primary ports within each major subarea.  The ports sampled and corresponding subareas were: 
Kodiak (Kodiak/Afognak), Deep Creek and Anchor Point (Central Cook Inlet), Homer (Lower 
Cook Inlet), Seward (North Gulf Coast), and Valdez (Prince William Sound).  These ports 
accounted for over 90% of the Area 3A sport halibut harvest in 1993 (Mills 1994).  Sampling 
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was conducted at the primary sites of landings, including harbors, boat ramps, beach launching 
sites, and military recreation facilities.  All data were obtained through the voluntary cooperation 
of anglers and charter boat captains and owners. 

Sampling was conducted 5 days per week at all locations, and generally extended from mid-May 
through early September.  Days sampled were chosen at random such that weekdays and 
weekends were sampled proportionately.  There were two sampling components: (1) biological 
sampling for age, sex, and size (objectives 1 and 2); and (2) angler interviews to estimate the 
composition of effort and harvest by user group and geographic area (objectives 3 and 4).  Some 
data from interviews, such as estimates of the temporal distribution of harvest and the proportion 
of the harvest that was cleaned at sea, were used in the estimation of biological characteristics.  
At all ports except Kodiak, biological data were collected on 3 randomly selected days per week, 
and anglers were interviewed on the remaining 2 days.  This design allowed technicians to focus 
on each task and alleviated problems associated with saturation of the sampler.  Fish sampling 
and angler sampling were conducted simultaneously at Kodiak because effort and harvest were 
relatively low compared to other ports, and both tasks were manageable for the sampler.  Work 
shifts were 7.5 h long and generally fell within the period 1500-2300 hours.  Sampling designs 
varied by port to account for differences in port layout and fishery logistics. 

Kodiak 
Biological sampling and angler interviews were conducted at St. Paul's Harbor, St. Herman's 
Harbor (Dog Bay), and the U.S. Coast Guard Base.  Starting at approximately 1530 hours, the 
technician chose the first site at random then "cycled" through the three sites, staying at each site 
long enough to interview all returning anglers and sample available fish before moving to the 
next site.  Each site was visited two or three times per day under this scheme.  Large plastic 
barrels were placed at each location to collect carcasses that accumulated when the technician 
was away or busy.  About a third of the known charter boat operators cleaned fish and disposed 
of some or all carcasses at sea in order to expedite shore operations.  To avoid bias in estimation 
of age and length statistics, carcasses from these vessels were included in the sample only when 
all carcasses from the day’s catch were returned to port, or prior arrangements were made for the 
crew to retain a systematic sample. 

Homer 
Data were collected at the boat harbor and at cleaning stations on the Homer Spit.  Biological 
sampling shifts started between 1400 and 1500 hours each day.  The early portion of each shift 
was spent sampling at the public fish cleaning station while monitoring the return of charter 
boats.  As charter vessels arrived, they transported fish immediately to cleaning stations near the 
harbor.  After these fish were cleaned, the carcasses were retained in large plastic tubs for several 
hours before disposal.  Once carcasses of charter-caught fish had accumulated, sampling 
alternated between the boat ramp, public fish cleaning station, and charter facilities.  This 
alternation of sampling sites allowed the technician to monitor incoming harvest and allocate 
sampling effort proportionately among sites. 

Based on the reports of charter operators, it was suspected that a significant portion of the charter 
halibut harvest was cleaned at sea while returning to port.  Carcasses of these fish were discarded 
at sea and therefore unavailable for sampling on shore.  As a result, there was concern over 
possible bias in estimation due to differences in size between fish that were retained and cleaned 
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in port and fish that were cleaned at sea.  Length, age, and sex data were gathered from charter-
caught fish that would otherwise have been discarded at sea through the cooperation of 11 vessel 
captains that cleaned all or a portion of their catch at sea.  Each sample day between June 28 and 
August 16, one of these 11 vessels was contacted at random and provided with a tub in which to 
retain carcasses of fish cleaned at sea. 

Angler interviews were obtained through a systematic sampling design.  The boat harbor at 
Homer was too large and effort was too great to contact all returning boats.  Therefore, the harbor 
was broken into five areas based on accessibility and relative numbers of recreational boats.  
Interviews were conducted during the period 1400-2000 hours each day, encompassing the return 
of the majority of boats.  The order in which areas were sampled was determined randomly, with 
the first area rotated systematically each day, and the second area repeated.  Under this design, all 
five areas were sampled during each 6-hour shift.  Over the season, all areas and hours received 
equal sampling effort, and all user groups returning during the interview period should have been 
sampled proportionately.  All returning boats were contacted for interviews. 

Deep Creek and Anchor Point 
The primary access areas in the Central Cook Inlet halibut fishery are the beaches near the 
mouths of Deep Creek and Anchor River.  Boats are launched from improved boat ramps or from 
the beach.  Boat ramps can be used by most boats only within a few hours of high tide.  Tractor 
services are provided to launch boats at any tide stage.  Data collected in 1993 showed that 
charter and private (noncharter) boats generally exited at the Deep Creek beach during the 6-hour 
period following high tide (peak) in 1993 (Larson et al. Unpublished).  Fish sampling and 
interviews were therefore scheduled for peak periods, with shifts beginning no earlier than 0800 
hours and no later than 1800 hours.  Twenty percent of biological sampling effort and angler 
interview effort was allocated to the Anchor Point exit area, based on the distribution of aerial 
boat counts in 1993 (Larson et al. Unpublished). 

It was not possible to achieve biological sample sizes that were proportional to harvest by each 
user group due to the logistics of boat traffic on the beaches.  Halibut caught by private boat 
anglers were sampled onsite during the first half of each shift.  Most charter boats hauled out 
using tractors, and immediately transported fish to cleaning facilities located up to several miles 
from the beach.  It was impractical to delay tractors and disrupt traffic flow by sampling fish 
onsite.  Therefore, charter-caught halibut were sampled during the latter half of each shift at 
charter-owned fish cleaning facilities located in the area between Anchor Point and Ninilchik.  
Each designated fish sampling day, data were obtained from 3-6 companies drawn from a list of 
19 cooperating companies.  The companies sampled each day were not drawn strictly at random, 
but the technician selected companies in a systematic fashion to the extent possible.  Fish 
harvested by anglers utilizing these 19 companies were assumed to be representative of the 
charter angler harvest on the whole. 

Interview sampling at Deep Creek was broken into three subareas:  (1) the boat ramp and beach 
north of the tractor launch, (2) the tractor launch area, and (3) the beach south of the tractor 
launch area.  All boats exiting the fishery were contacted in each area for 2 hours each day.  The 
order in which areas were sampled was determined at random prior to the season, with the first 
area rotated systematically as for Homer.  The beach at Anchor Point, however, was effectively 
sampled by stopping all vehicles as they left the beach through a single point. 
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Seward 
Data were collected in the boat harbor and at both fish cleaning stations at the Seward Military 
Recreation Camp.  Biological sampling typically began between 1500 and 1600 hours.  The 
technician started each shift by sampling charter and private harvest at the boat harbor while 
visually monitoring the return of military charter boats.  Once a significant portion of military 
boats had returned, fish were sampled at the military cleaning stations for 1-2 h.  The technician 
then spent the remainder of the shift sampling the boat harbor.  Large barrels were placed at fish 
cleaning stations and at selected charter boat slips throughout the harbor to collect carcasses that 
accumulated while the technician was away or busy.  Although some cleaned fish were missed 
under this design, there was no reason to believe that the biological characteristics of missed fish 
were systematically different than those of sampled fish.  Four charter boats that typically cleaned 
all of their harvest and discarded the carcasses at sea were provided with logbooks in order to 
monitor the number of missed fish. 

Interviews were obtained only from civilian charter crews and private anglers; military charter 
operations provided comparable data through a voluntary daily logbook.  Interviews were 
conducted in the harbor during the period 1500-2200 hours.  At the start of the season, the harbor 
was split into two areas and interviews were conducted in each area for one-half of the shift.  The 
order in which areas were sampled each day was determined by the roll of a die.  These two areas 
turned out to be too large to effectively intercept returning boats.  As a result, the harbor was 
divided into three areas on July 1.  With the opening of a new boat ramp in the northeast corner 
of the harbor, a fourth area was added on August 14.  With each new division of the harbor, the 
proportion of returning boats that were contacted for interviews in each area was adjusted to 
maintain a constant sampling rate. 

Valdez 
All sampling at Valdez occurred in the harbor as this was virtually the only access point.  
Biological sampling was conducted primarily during the period 1600-2300 hours, with limited 
sampling in mid-morning to check for carcasses deposited late the previous night.  Samples were 
obtained by simply roving among the fish cleaning stations.  A high proportion of available fish 
were felt to have been sampled under this design, and frequent contact with anglers enhanced 
compliance with carcass collection.  Interviews were conducted throughout the harbor during the 
hours 1600-2300 only.  All returning boats were contacted for interviews. 

DATA COLLECTION 
Ideally, sample sizes would have been proportional to the total number of fish harvested in each 
period for which an estimate of composition was desired.  Unstable marine weather and trends in 
tourism, however, caused high daily and monthly variation in groundfish harvest and effort.  In 
order to prevent saturation of the samplers, fish were sampled systematically (e.g. every third 
fish), with the sampling fraction adjusted inseason in anticipation of harvest levels.  Systematic 
sampling ensured that the sample was drawn from the entire pool of fish available to the sampler 
during the work shift.   

Samplers also attempted to keep track of the number of fish that were landed but were not 
available for sampling (“missed fish”).  Fish were often not available for sampling because (1) 
the angler or guide cleaned the fish and discarded carcasses at sea or in the harbor, (2) anglers 



 

 8

were unwilling or unable to allow their fish to be sampled, or (3) there were too many fish 
available to sample at the prescribed sampling rate in the time allowed. 

Generally, biological information was taken from carcasses with fillets already removed.  Many 
halibut taken by unguided anglers were sampled in the round at Deep Creek and Anchor Point.  
Length was recorded to the nearest millimeter along a straight line from the tip of the snout to the 
center lobe of the caudal fin.  Weight was recorded to the nearest 0.1 kg whenever practical.  Sex 
of all fish was determined by examination of gonads.  Left-side otoliths (saggitae) were removed, 
hand cleaned in water, and stored in labeled coin envelopes.  The user group (charter, private, 
military, etc.) and National Marine Fisheries Service (NMFS) groundfish statistical area (stat area 
hereafter) of capture were recorded whenever possible. 

Returning boats were contacted for angler interviews regardless of fishing success.  All anglers 
that targeted bottomfish (including halibut) or harvested halibut were interviewed.  The following 
information was recorded for each boat-trip:  hour of the interview; user group; NMFS ground-
fish stat area(s) fished; number of anglers that fished; target species; number of halibut, lingcod, 
rockfishes, and chinook salmon caught and kept; and the number of halibut kept that were 
cleaned at sea.  Users were classified as charter or private at all ports.  In addition, data were 
separated for private anglers using U.S. Coast Guard facilities at Kodiak, and military charter 
anglers at Seward and Valdez.  Effort and harvest by charter boat skippers and crew were 
included in boat totals if they fished.  Charter boat skippers were interviewed to minimize 
inaccurate reporting of stat areas.   

All biological and interview data collected in 1994 are archived with ADF&G, Division of Sport 
Fish, Research and Technical Services in Anchorage.  Data are in either ASCII or Excel 5.0 
(IBM compatible) format and are available on request (Appendix C1). 

DATA ANALYSIS 
Age, Length, and Sex Composition 
The number of otoliths collected exceeded the number necessary to meet goals for precision and 
accuracy.  Subsamples of otoliths were selected from as close to the middle of each month as 
possible for age determination.  Subsamples of 130-150 otoliths were aged for June, July, and 
August, the primary months of harvest.  All otoliths collected in May and September were aged.  
Otoliths were cleared by soaking in a 1:1 mixture of glycerin and water.  Ages were determined 
by surface reading, but the break-and-burn method (Chilton and Beamish 1982) was used to 
check assigned ages of fish originally assigned a surface age of 16 years or more.  A subset of 95 
otoliths (from Homer) was sent to the IPHC for independent verification of assigned ages. 

Age, length and sex composition (objective 1) were expressed as the proportion of the harvest in 
each age, length, or sex group.  Age composition, for example, was initially estimated for each 
port, month, and user group as: 

�P n
ni
i

�  (1) 

where: 

 �Pi  = the estimated proportion of fish of age i in the harvest, 
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 ni  = the number of fish of age i in the sample, and 

 n = the total number of fish sampled. 

The variance of each proportion was estimated as: 

� �
� �

Var P
P P

ni
i i

�

� �

�

�

�

1

1
. (2) 

The finite population correction to the estimated variance was ignored because sample size was 
small relative to the number of fish harvested (Cochran 1977, p. 52). 

Next, chi-square contingency tables were used to test for differences in age and sex composition 
(1) among months, (2) between user groups (e.g. charter, private), and (3) between charter-caught 
fish cleaned at sea and charter-caught fish cleaned in port at Homer.  Age groups with few 
observations were pooled.  The k-sample Anderson-Darling test (Scholz and Stephens 1987) was 
used to test for similar differences in length composition.  Month was eliminated as a factor for 
all ports because either differences were not significant, or stratification did not significantly alter 
the estimates. 

Estimates for each subarea were calculated simply from pooled data when sample sizes were 
proportional to harvest between cleaning groups or among user groups.  When there were 
significant differences among cleaning or user groups, and sample sizes were not proportional to 
harvest, subarea estimates were stratified to reduce bias.  The “typical” stratified estimator 
(Cochran 1977; equation 5.4) was inappropriate because the stratum weights were estimated and 
were not independent.  Two forms of the stratified estimator were used.  The first case involved 
two strata: charter and private (noncharter).  In this case the stratified proportion in each age class 
( � )piST

was estimated as: 

� � � �( ) ( ) ( )p p p h p hi i p i p c i c cST
� � �  (3) 

where: 

 � ( )pi p  = the estimated proportion of private-caught fish in age class i, 

 � ( )pi c  = the estimated proportion of charter-caught fish in age class i, and 

 hc  = the estimated proportion of the total subarea harvest taken by charter anglers 
(Appendix A2). 

Variances (V) of the estimated proportions were estimated by: 

V p V p V p h V p hi i p i p c i c cST
( � ) ( � ) ( � ) ( � )( ) ( ) ( )� � � , (4) 

where: 

V p h V h p h V p V h V pi p c c i p c i p c i p( � ) ( )� ( � ) ( ) ( � )( ) ( ) ( ) ( )� � �
2 2 , and  

V p h V h p h V p V h V pi c c c i c c i c c i c( � ) ( )� ( � ) ( ) ( � )( ) ( ) ( ) ( )� � �
2 2 .  
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The second case involved splitting the charter stratum into two components at Homer and 
Seward.  At Homer, for example, the charter harvest was divided into fish cleaned in port and 
fish cleaned at sea.  The proportion of the harvest in each sex group was estimated for the Lower 
Cook Inlet subarea by: 
� � � � � �( ) ( ) ( ) ( ) ( )p p h p h p h p c h p ci i p c i p c i port c i port sea c i sea seaST

� � � � �  (5) 

where: 
� ( )pi port  = the estimated proportion of charter-caught fish in sex group i cleaned in port, 
 � ( )pi sea  = the estimated proportion of charter-caught fish in sex group i cleaned at sea, and 
 csea  = the estimated proportion of charter-caught fish that were cleaned at sea. 

Variances of the proportions were estimated by: 

V p V p V h p V h p V h p c V h p ci i p c i p c i p c i p sea c i sea seaST
( � ) ( � ) ( � ) ( � ) ( � ) ( � )( ) ( ) ( ) ( ) ( )� � � � � . (6) 

Variances of products were calculated as (Goodman 1960): 

              V h p V h p h V p V h V pc i p c i p c i p c i p( � ) ( )� ( � ) ( ) ( � )( ) ( ) ( ) ( )� � �
2 2 ,  

          V h p V h p h V p V h V pc i port c i port c i port c i port( � ) ( )� ( � ) ( ) ( � )( ) ( ) ( ) ( )� � �
2 2 ,  

 V h p c V h p c h V p c h p V cc i port sea c i port sea c i port sea c i port sea( � ) ( )� ( � ) � ( )( ) ( ) ( ) ( )� � �
2 2 2 2 2 2  

� � �V h V p c h V p V c V h p V cc i port sea c i port sea c i port sea( ) ( � ) ( � ) ( ) ( )� ( )( ) ( ) ( )
2 2 2

�V h V p V cc i port sea( ) ( � ) ( )( ) , and  

     V h p c V h p c h V p c h p V cc i sea sea c i sea sea c i sea sea c i sea sea( � ) ( )� ( � ) � ( )( ) ( ) ( ) ( )� � �
2 2 2 2 2 2  

 � � �V h V p c h V p V c V h p V cc i sea sea c i sea sea c i sea sea( ) ( � ) ( � ) ( ) ( )� ( )( ) ( ) ( )
2 2 2  

 �V h V p V cc i sea sea( ) ( � ) ( )( ) . 

The stratum weight csea was estimated for Lower Cook Inlet using Homer interview data.  
Similarly, the Seward charter harvest was split into civilian and military components and age 
composition was estimated for the North Gulf Coast subarea using equations 5 and 6, 
substituting age for sex, the subscripts “civilian” for “port,” and “military” for “sea.”  The 
stratum weight csea was therefore replaced with cmil, which was determined for the North Gulf 
from a logbook provided by the Seward Military Recreation Camp. 

The estimation procedure for age, length, and sex composition differed markedly from previous 
years in that many estimates were stratified by user group.  The stratum weights hc were based on 
the 1994 statewide postal survey data for each subarea (Appendix A2), rather than on interview 
or sampling data from each port.  This approach incorporated harvest data from locations and 
periods not sampled by this study.  A major assumption inherent in this new method was that the 
biological characteristics of fish harvested by each user group were uniform throughout each 
subarea.  While this was probably not strictly true, large differences would have been required to 
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cause appreciable bias in subarea estimates because sampled ports encompassed over 90% of the 
Area 3A harvest. 

Mean Length and Weight 
Most sampled fish were filleted or gutted.  Since most fish could not be weighed, the IPHC 
length-weight relationship was employed to estimate the mean net weight and round weight of all 
measured halibut.  Mean net and round weight were estimated for each user group component of 
the harvest as the mean of the predicted weights of all n sampled fish (Nielsen and Schoch 1980): 

 x
aL

n

i
b

i

n

�
�

�
1 , (7) 

where Li � the observed length of the ith fish in centimeters, a = 6.921 X 10-6 for net weight in 
pounds and 9.205 X 10-6 for round weight in pounds, and b = 3.24 (Clark 1992).  These 
parameters were validated by comparing the predicted and measured weights of over 5,000 fish 
collected on IPHC research cruises in 1989.  Variances of the mean predicted weights were 
estimated using standard normal procedures (Cochran 1977; equation 2.6), but should be 
considered minimum estimates because variation inherent in the length-weight relationship was 
not incorporated.   

The estimates of overall mean length and weight for each subarea (objective 2) were also 
stratified by user group using equations 3-6.  Means were substituted for proportions and the i 
subscript (age, length, or sex group) was dropped.  Again, user group strata were weighted using 
postal survey data to incorporate locations and periods not sampled.  Estimates are presented in 
pounds because that is the standard unit used by all halibut management agencies. 

Effort and Harvest by User Group 
The proportions of fishing effort and halibut harvest by each user group (objective 3) were 
estimated from interview data using equations 1 and 2, substituting user group for age group.  
Anglers often targeted halibut in conjunction with other species.  Effort estimates were therefore 
based on angler-days spent targeting halibut for any portion of a day.  Harvest estimates were 
based on the number of fish taken while targeting any species. 

Estimates of effort and harvest by user group are presented by port, rather than by subarea, 
because they were felt to be accurate only for the specific dates, locations, and times of day 
sampled.  Estimates based on statewide postal survey data are considered more accurate for each 
subarea because they include the entire year, all locations, and all times of day. 

Spatial Distribution of Effort and Harvest 
Spatial distribution (objective 4) was expressed as the proportion of effort and harvest by each 
user group in each NMFS stat area.  Proportions were estimated using equations 1 and 2, 
substituting stat area for age.  Estimates were computed separately for each user group to avoid 
bias due to nonrepresentative sampling.  Effort was measured as angler-days targeting halibut for 
any portion of the day, and harvest included halibut taken while targeting any species.  Effort and 
harvest were recorded separately for each stat area whenever possible.  An angler-day was tallied 
for each area in which an angler spent any portion of the day fishing.  Harvest from multiple stat 
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areas that was not separable was apportioned to stat areas based on the portion of harvest that 
was separable. 

RESULTS 
SAMPLING SUMMARY 
Sampling extended from late May through early September at most ports, and from June 20 
through August 26 at Deep Creek and Anchor Point (Table 1).  Fish cleaned at sea were sampled 
only at Homer during the period June 28-August 16.  Biological data were obtained for 4,856 
fish.  Of the 835 halibut sampled in the Central Cook Inlet harvest, 666 (80%) were from Deep 
Creek and 169 (20%) were from Anchor Point.  The sample was drawn from a total of at least 
21,000 halibut observed by technicians at all ports.  The manner in which missed fish were 
accounted for varied by port.  The number of missed fish is therefore useful only as a relative 
measure over time for each port, and is not comparable between ports.  The number of missed 
fish was highest at Seward primarily because four charter operators kept logs of the number of 
fish cleaned and discarded at sea. 

A total of 2,163 boat-trip interviews was obtained in 1994.  The number of interviews at any one 
sampling location ranged from 340 in Central Cook Inlet to 511 at Homer.  Two hundred sixty-
eight (79%) of the Central Cook Inlet interviews were obtained at Deep Creek, with the 
remainder from Anchor Point.  The Seward Military Recreation Camp also reported effort and 
harvest statistics for 805 Army boat-trips and 119 Air Force boat-trips. 

The fraction of the harvest that was cleaned at sea ranged from 0% to 13% for private boats and 
from 0% to 33% for charter boats (Table 2).  The practice was not apparent in the Central Cook 
Inlet fishery.  Among all ports, the percentage of the harvest that was cleaned at sea was highest 
at Homer (29%).  Private anglers and charter operators both tended to clean either all or none of 
their harvest at sea (Table 3).  Charters, however, were more likely than private anglers to clean 
only a portion of the harvest at sea, and generally cleaned the larger fish in port. 

AGE, LENGTH, AND SEX COMPOSITION 
Age composition was estimated from 2,853 otoliths.  Harvested fish from all ports ranged from 3 
to 20 years in age.  Age groups 6-11 made up the bulk of the harvest at most ports (Figure 3, 
Appendix B1).  The 1987 and 1988 year classes (ages 7 and 6, respectively) made up 39% of the 
Kodiak/Afognak harvest, 53% of the Central Cook Inlet harvest, 33% of the North Gulf harvest, 
and 29% of the Prince William Sound (PWS) harvest.  Contribution of these age groups to the 
Lower Cook Inlet harvest was not unusually large. 

Tests for differences in age composition produced varied results.  Differences among months 
were significant only for Central Cook Inlet and Valdez (Table 4).  Stratification by month did 
not functionally alter estimates for either port, so data from all months were pooled.  
Significantly fewer old fish were landed at Anchor Point than at Deep Creek (�2

� 26.6, df = 7, P 
< 0.01).  Age composition was significantly different among user groups at all ports except 
Kodiak (Table 4).  Specifically, halibut taken by private anglers were younger than charter-
caught fish.  Only the age composition estimates for Lower Cook Inlet, the North Gulf, and PWS 
were stratified by user group because samples for other subareas were self-weighting.  There was 
no significant difference in the age composition of fish cleaned at sea or fish cleaned in port at 
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Table 2.-Number and percent of halibut cleaned at sea by private and charter anglers 
interviewed at selected Area 3A ports, 1994. 
 
Port and User 

 
No. Halibut Kept

 
No. Cleaned at Sea

 Percent Cleaned 
at Sea 

Kodiak       
Private  987  26  3 
Charter  631  102  16 
Total  1,618  128  8 

Deep Cr./Anchor Pt.       
Private  898  0  0 
Charter  863  0  0 
Total  1,761  0  0 

Homer       
Private  818  103  13 
Charter  4,173  1,363  33 
Total  4,991  1,466  29 

Seward       
Private  569  36  6 
Charter  1,155  161  14 
Total  1,724  197  11 

Valdez       
Private  523  55  11 
Charter  1,756  357  20 
Total  2,279  412  18 

 

Table 3.-Percentage of boat trips in which few, some, or nearly all harvested 
halibut were cleaned at sea, 1994.  For example, fewer than 5% of the halibut kept 
were cleaned at sea on 97% of the private angler boat trips at Kodiak. 
 Sample Size Fraction of Boat Trip Harvest Cleaned at Sea 
Port and User (Boat Trips) Less Than 5% 5%-95% Greater than 95% 
Kodiak     

Private 298 97 0 3 
Charter 99 91 1 8 

Homer     
Private 161 89 1 10 
Charter 282 73 7 20 

Deep Cr./Anchor Pt.     
Private 188 100 0 0 
Charter 100 100 0 0 

Seward     
Private 171 93 0 7 
Charter 105 86 2 12 

Valdez     
Private 138 96 1 4 
Charter 184 88 4 8 
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Table 4.-Results of chi-square contingency tests for differences in age composition 
among components of the 1994 Area 3A recreational halibut harvest. 

  Test Statistic 
Test and Port Groups Tested �

2 df P 

Tests among Months:   

Kodiak May-Sep 40.6 32 0.15 
Deep Cr./Anchor Pt. Jun-Aug 26.7 12 0.01 
Homer (private and 
  charter cleaned in port) 

May-Sep 41.6 28 0.05 

Homer (charter cleaned 
  at sea) 

Jul-Aug 6.4 6 0.38 

Seward May-Sep 41.5 36 0.25 
Valdez May-Sep 62.2 28 <0.01 

Tests among User Groups:     

Kodiak Private, Charter 8.6 7 0.28 
Deep Cr./Anchor Pt. Private, Charter 32.5 6 <0.01 
Homer Private, Charter (cleaned in 

port), Charter (cleaned at sea) 
38.7 16 <0.01 

Seward Private, Charter (civilian), 
Charter (military) 

127.9 16 <0.01 

Valdez Private, Charter 52.4 8 <0.01 
 

Homer (�2
� 14.0, df = 9, P = 0.12), but both components of the charter harvest were older than 

the private harvest (Figure 4).  In addition, a relatively greater percentage of halibut cleaned at 
sea were males.  Age composition of the military charter harvest at Seward was more similar to 
the private harvest than the civilian charter harvest (Figure 5). 

Length composition was estimated from a total of 4,672 measurements.  The largest fish 
measured 230 cm and was landed at Kodiak.  Most harvested halibut, however, were between 70 
and 140 cm in length (Figure 6).  The Central Cook Inlet harvest had the smallest proportion of 
large halibut, and the Lower Cook Inlet harvest had the smallest proportion of small halibut.  An 
estimated 48% of the Area 3A recreational harvest was shorter than the 81 cm (32 in) minimum 
size limit for commercial retention. 

Length composition of the Kodiak, Central Cook Inlet, and Valdez harvests differed significantly 
among months (Table 5).  Stratification by month did not significantly alter these estimates, 
however.  Charter-caught fish cleaned at sea were significantly shorter than charter-caught fish 
landed at Homer (Takn = 37.7, P < 0.01).  Fish landed at Anchor Point were significantly smaller 
than fish landed at Deep Creek (Takn = 2.9, P = 0.02).  Differences among user groups were 
significant for all ports (Table 5).  With the exception of Kodiak, charter-caught halibut were 
generally longer, but the private harvest usually contained similar proportions of fish over 120 
cm in length (Figure 7).  Only the Lower Cook Inlet and Prince William Sound estimates of 
length composition were stratified by user group.  All other estimates were unstratified. 

Sex composition was estimated from a sample of 4,571 halibut.  The proportion of females in the 
harvest ranged from 60% in the North Gulf Coast subarea to 87% in Central Cook Inlet and 
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Figure 6.-Estimated length composition (cumulative distributions) of the 1994 recreational halibut harvest 
in each subarea (upper graph) and all of Area 3A (lower graph).  The Yakutat subarea harvest was included 
in the Area 3A estimate and length composition was assumed to be identical to that of Prince William Sound.  
Lines in the lower graph indicate that 48% of the recreational harvest was under the 81 cm minimum size 
limit for the commercial fishery. 

 

Table 5.-Results of Anderson-Darling tests for differences in length composition among components of the 
1994 Area 3A recreational halibut harvest. 

  Test Statistic 
Test and Port Groups Tested Takn No. Groups P 
Tests among Months:     

   
Kodiak May-Sep 8.4 5 <0.01 
Deep Cr./Anchor Pt. Jun-Aug 3.9 3 0.01 
Homer (private and 
  charter cleaned in port) 

May-Sep 0.4 5 0.57 

Homer (charter cleaned 
  at sea) 

Jul-Aug 0.1 3 0.37 

Seward May-Sep 0.5 5 0.26 
Valdez May-Sep 7.3 5 <0.01 

   
Tests among User Groups:     

   
Kodiak Private, USCG, Charter 6.2 3 <0.01 
Deep Cr./Anchor Pt. Private, Charter 57.2 2 <0.01 
Homer Private and charter (cleaned in 

port), Charter (cleaned at sea) 
37.7 2 <0.01 

Seward Private, Charter (civilian), Charter 
(military) 

118.6 3 <0.01 

Valdez Private, Charter 16.7 2 <0.01 
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Prince William Sound (Figure 8, Appendix B2).  There were no significant differences among 
months at any port, and there was no difference between Anchor Point and Deep Creek 
(�2

� 0.1, df = 2, P = 0.71).  Differences among user groups were significant only for Homer and 
Seward (Table 6).  At Homer, 79% of halibut landed and cleaned on shore were female, 
compared with only 57% of halibut cleaned at sea.  At Seward, 65% of the civilian (private and 
charter) harvest was female, compared with 54% of the military charter harvest.   

MEAN LENGTH AND WEIGHT 
Mean length and weight were estimated from measurements of 3,950 fish for which the user 
group was known.  Estimates of mean length ranged from 81.9 cm in the Central Cook Inlet 
subarea to 96.2 cm in the Kodiak/Afognak subarea (Table 7).  Likewise, mean net weight ranged 
from 13.3 lb to 25 lb.  Charter-caught fish were larger than private-caught fish, with the 
exception of fish cleaned at sea at Homer and the military charter harvest at Seward (Table 8).  
Mean weight estimates for each subarea and user group were incorporated in the 1994 sport 
harvest biomass estimate of 4.5 million pounds for all of Area 3A (Appendix A3). 

EFFORT AND HARVEST BY USER GROUP 
Interviewed anglers at all ports reported 9,664 angler-days of effort targeting halibut, and a total 
harvest of 12,819 halibut taken while targeting all species.  The estimated percentage of the 
harvest taken by charter anglers varied widely by port, ranging from 39% at Kodiak to over 83% 
at Homer (Table 9).  Estimates for Seward were computed separately for the civilian and military 
fleets.   

Anglers on charter boats were more effective at catching halibut than private anglers.  Charters 
accounted for a larger percentage of the harvest than of the effort at all ports.  For example, 
Kodiak charter anglers made up 31% of the effort targeted on halibut, but 39% of the harvest.  
The discrepancies were not due to large numbers of halibut taken while targeting other species; 
halibut was by far the primary species targeted by interviewed anglers at all ports, and relatively 
few halibut were taken while targeting other species. 

Seward Military Recreation Camp charter anglers fished 8,169 angler-days and harvested 6,129 
halibut.  There was no difference in the effectiveness of Army and Air Force charter boats, 
however.  Assuming that the North Gulf Coast subarea harvest was 25,009 halibut, and the 
overall charter portion was 15,501 fish (Appendix A2), the military camp accounted for about 
25% of the total North Gulf Coast subarea harvest and 40% of the charter harvest. 

SPATIAL DISTRIBUTION OF EFFORT AND HARVEST 
Recreational effort and harvest of halibut were spread over large geographic areas.  Charter effort 
and harvest were generally distributed farther from the port of origin than private effort and 
harvest.  As a general rule, areas farther from port accounted for a greater percentage of the 
harvest than of the effort.  The ratio of the proportions of effort to harvest are an indication of the 
relative catch rates in each stat area.  Estimates and standard errors are presented for all stat areas 
in Appendices B3-B8. 

Chiniak Bay (stat area 525733) was the primary area fished by private anglers from the port of 
Kodiak, and accounted for 76% of the effort and 75% of the harvest by the private fleet (Figure 
9).  Popular spots within this stat area included Buoy 4, and waters near Woody Island, Long  
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Figure 8.-Estimated sex composition, by subarea, of the 1994 Area 3A recreational 
halibut harvest. 

 

Table 6.-Results of chi-square contingency tests for differences in sex composition 
among components of the 1994 Area 3A recreational halibut harvest. 

  Test Statistic 
Test and Port Groups Tested �

2 df P 

Tests among Months:   

Kodiak May-Sep 4.7 4 0.33 
Deep Cr./Anchor Pt. Jun-Aug 1.9 2 0.40 
Homer (private and 
  charter cleaned in port) 

May-Sep 2.8 4 0.59 

Homer (charter cleaned 
  at sea) 

Jun-Aug 0.4 2 0.83 

Seward May-Sep 6.6 4 0.16 
Valdez May-Sep 4.0 4 0.40 

Tests among User Groups:     

Kodiak Private, USCG, Charter 0.2 2 0.92 
Deep Cr./Anchor Pt. Private, Charter 0.4 1 0.54 
Homer Private, Charter (cleaned in 

port 
1.7 1 0.20 

Homer Private and charter (cleaned in 
port), Charter (cleaned at sea) 

37.5 1 <0.01 

Seward Private, Charter (civilian), 
Charter (military) 

8.7 2 0.01 

Valdez Private, Charter 1.8 1 0.18 
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Table 7.-Estimated mean length (cm), net weight (lb), and round weight (lb), by subarea, 
for the 1994 Area 3A recreational halibut harvest. 

Measurement Subarea Mean SE 

Length Kodiak/Afognak 96.2 1.9 
 Central Cook Inlet 81.9 1.9 
 Lower Cook Inlet 92.9 5.2 
 North Gulf Coast 89.4 5.1 
 Prince William Sound 95.4 3.2 
    
Net Weight Kodiak/Afognak 25.0 1.9 
 Central Cook Inlet 13.3 1.0 
 Lower Cook Inlet 21.1 5.5 
 North Gulf Coast 20.3 4.1 
 Prince William Sound 24.0 2.7 
    
Round Weight Kodiak/Afognak 33.3 2.5 
 Central Cook Inlet 17.7 1.4 
 Lower Cook Inlet 28.1 7.4 
 North Gulf Coast 27.0 5.5 
 Prince William Sound 31.9 3.6 
  

 

 

Table 8.-Mean length and weight, by user group, of the recreational harvest landed at 
selected Area 3A ports, 1994. 

 Sample Length (cm) Net Weight(lb) Round Weight (lb)
Port and Component Size Mean SE Mean SE Mean SE

    
Kodiak        

Private 379 95.3 1.5 24.7 1.6 32.9 2.1 
Charter 282 97.4 1.6 25.4 1.6 33.8 2.1 

        
Deep Cr./Anchor Pt.        

Private 256 77.6 1.2 11.5 0.9 15.3 1.2 
Charter 577 86.1 0.7 15.1 0.6 20.0 0.7 

        
Homer        

Private 43 90.8 4.4 22.0 4.7 29.3 6.3 
Charter-cleaned at sea 202 86.9 1.1 15.2 0.9 20.2 1.1 
Charter-cleaned in port 931 98.0 0.7 23.1 0.7 30.7 0.9 

        
Seward        

Private 52 88.4 4.1 20.2 3.4 26.9 4.5 
Charter-civilian 347 99.6 1.3 25.5 1.4 33.9 1.9 
Charter-military 348 75.3 0.8 9.8 0.5 13.0 0.7 

        
Valdez        

Private 98 90.4 2.9 21.3 2.4 28.3 3.2 
Charter 435 102.4 1.2 27.8 1.1 37.0 1.4 
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Figure 9.-Spatial distribution of recreational effort and halibut harvest by private anglers interviewed at 
Kodiak, 1994.  The percentage of angler-days targeting halibut (upper number) and the percentage of fish 
harvested while targeting all species (lower number) are shown for each NMFS stat area (six-digit number). 

 

Island, Williams Reef, and Cape Chiniak.  Charter effort and harvest were more dispersed.  
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Figure 10.-Spatial distribution of recreational effort and halibut harvest by charter anglers 
interviewed at Kodiak, 1994.  The percentage of angler-days targeting halibut (upper number) and the 
percentage of fish harvested while targeting all species (lower number) are shown for each NMFS stat 
area (six-digit number). 
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heavily fished stat area by private anglers.  Fishing pressure by the civilian charter fleet was more 
dispersed, with boats traveling over 100 km in search of halibut.  Sixty-five percent of the effort 
and 78% of the charter harvest were east of Day Harbor (Figure 16).  Nearly 41% of the charter 
harvest was from four stat areas adjacent to Elrington and Montague islands, a minimum of 80 
km from the port of Seward.  Effort and harvest by military charter boats were concentrated in 
waters near Cape Aialik and the Chiswell Islands (Figure 17).  Twelve percent of the military 
charter harvest was from waters west of the Chiswell Islands and 18% was from waters east of 
Day Harbor. 

Effort and harvest were widely distributed by the Valdez fleet throughout much of Prince 
William Sound.  The private fleet concentrated harvest and effort in a north-south band from 
Valdez Arm to Hinchinbrook Entrance (Figure 18).  Stat areas 466032 and 466033, in the 
northeast quadrant of the sound, accounted for 54% of the effort and 46% of the harvest by 
private anglers.  Effort and harvest by the charter fleet were distributed farther from the port of 
Valdez than that of the private fleet (Figure 19).  Stat areas 466032 and 466033, popular areas for 
private anglers, only accounted for 18% of the charter effort and 11% of the harvest.  The 
Hinchinbrook Entrance area (stat areas 466001-05) accounted for 44% of the charter harvest, 
compared with 23% of the harvest by private anglers.  Nearly 9% of the charter boat harvest was 
from stat area 476003, at least 125 km from the port of Valdez. 

DISCUSSION 
CHANGES IN HARVEST AND STOCK COMPOSITION 
Changes in composition of the recreational harvest provide limited insight into changes in the 
halibut stock.  The primary factors masking this relationship include selectivity of sport fishing 
gear, selective retention of certain sizes of fish, and discrepancies between the distribution of 
anglers and the distribution of fish.  Estimates of sport harvest age composition have nevertheless 
reflected age composition of the stock.  For example, the 1982 year class was relatively less 
abundant than adjacent year classes (Sullivan et al. 1995).  This was reflected in the relatively 
weak showing of 10 year olds in the 1992 sport harvest (Meyer 1993) and 11 year olds in the 
1993 harvest (Meyer 1994).  The 1987 year class, which appeared exceptionally strong in the 
Bering Sea (Clark and Bakkala 1992), subsequently appeared strong in the sport harvest as 5 year 
olds at Kodiak in 1992 (Meyer 1993), as 6 year olds at Kodiak, Seward, and Valdez in 1993 
(Meyer 1994), and as 7 year olds at all ports in 1994 (Figure 3).  The strong showing of the 1988 
year class as 5 year olds in the 1993 Kodiak sport harvest, and the widespread contribution of this 
year class as 6 year olds in 1994 suggest that it may be comparable in strength to the 1987 year 
class, at least in the Gulf of Alaska.  If so, there may be significant increases in recruitment to 
sport and commercial fisheries from these year classes within the next few years. 

Reinstatement of Deep Creek and Anchor Point in the study provided surprising results.  The 
Central Cook Inlet fishery was last sampled in 1991.  Sampling was discontinued the next 2 years 
because age, length, and sex composition of the 1991 harvest were not significantly different 
from that of Homer.  Since 1991, however, the magnitude and composition of the harvest have 
changed dramatically.  In fact, the 1994 Central Cook Inlet harvest was made up of younger and 
smaller halibut than any other subarea in Area 3A.  These changes are probably the result of high 
abundance of the 1987 and 1988 year classes combined with declines in overall adult stock 
abundance. 
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Estimates of sex composition were consistent with past years, except that the proportion of 
females was notably lower in the Homer harvest in 1994.  Females made up approximately 84% 
of the Homer harvest in 1992 and 80% in 1993, compared with 72% in 1994.  The difference is 
probably due largely to stratification of the estimate by user group and incorporation of charter-
caught fish cleaned at sea.  Stratification gave more weight to the private harvest, and both 
private-caught fish and charter-caught fish cleaned at sea contained higher proportions of males. 

Anglers continue to travel farther from port to fish for halibut, particularly in the North Gulf 
Coast subarea.  Less than 15% of the North Gulf harvest was from waters east of Day Harbor in 
1991 (Meyer 1992).  By comparison, 43% of the private harvest and 78% of the civilian charter 
harvest were from these waters in 1994 (Figures 15 and 16).  Central Cook Inlet anglers also 
report that they must fish farther from port to catch halibut.  These reports could not be verified 
because stat area data were not collected in 1991. 

Changes in the spatial distribution of harvest may be related to decreases in the abundance of fish 
of desired size near the ports.  The charter fleet has shown the greatest expansion because it relies 
on larger, faster boats that are better equipped to travel farther.  Interestingly, the percentage of 
the military charter harvest that was taken east of Day Harbor decreased from 35% in 1993 to 
18% in 1994.  The military charter fleet consists primarily of small (“six-pack”) boats that are 
restricted by the military camp to fishing certain waters.  This area restriction is a major factor 
controlling the distribution of the military charter harvest. 

ACCURACY, PRECISION, AND ASSUMPTIONS 
Stratification of most of the estimates of age, length, and sex composition, mean length, and 
mean weight by user group represented a significant change in data analysis from previous years.  
Stratification by user group probably increased the accuracy of subarea estimates because stratum 
weights estimated from the postal survey (Appendix A2) encompassed harvest from all locations, 
seasons, and times of day.  For most subareas, there was a large difference in the estimated 
proportion of the harvest taken by each user group between the postal survey and this study.  This 
discrepancy, noted in Meyer (1994), is likely due to nonrepresentative sampling.  Namely, 
sampling was conducted only at the major ports with significant charter fleets, during the peak of 
the charter season (May-September), and during the peak times of day.  Under this design, there 
would be a tendency to oversample the charter harvest.  This study, for example, estimated that 
84% of the Homer harvest was by charter anglers (Table 9), compared with the postal survey 
estimate of 60% for the Lower Cook Inlet subarea (Appendix A2).  Similarly, this study 
estimated that charter anglers accounted for 77% of the Valdez halibut harvest, compared with 
the postal survey estimate of only 42% for the Prince William Sound subarea.  In both of these 
subareas, there are numerous unsampled exit points that were probably dominated by private 
harvest.  In the Central Cook Inlet fishery, however, where port sampling was conducted over a 
broad range of hours and included the vast majority of exiting anglers, estimates of the charter 
proportion of the harvest from the postal survey and this study were identical. 

Incorporation of data from charter-caught halibut cleaned at sea at Homer likely also increased 
the accuracy of estimates of mean weight and sex composition for the Lower Cook Inlet subarea.  
Estimates prior to 1994 were based only on landed fish and were probably biased high.  Mean net 
weight estimated only from landed fish in 1994 would have been 7% higher than the weighted 



 

 38

estimates presented in this report.  This difference alone is equivalent to a difference in harvest 
biomass of 137,000 pounds. 

Not all ports in Area 3A can be sampled with available funds.  As noted earlier, extension of 
estimates for the primary ports to each subarea assumes that the biological characteristics are 
uniform within each user group and subarea.  This assumption is less crucial when the sampled 
port accounts for a large share of the subarea harvest.  This was the case in the Central Cook Inlet 
subarea, where Deep Creek and Anchor Point accounted for about 96% of the Central Cook Inlet 
harvest (McKinley In Press).  This was also true for the North Gulf Coast subarea, where Seward 
is the only access point.  This is not the case in the Kodiak, Lower Cook Inlet, and Prince 
William Sound subareas, however.  Data are not currently available to evaluate this assumption 
in these areas, but differences would have to be very large, at least in the Kodiak and Prince 
William Sound subareas, to have much effect on overall estimates for Area 3A. 

Although the accuracy of many estimates was increased from previous years, there was a 
significant drop in precision.  The decrease was most notable in the Lower Cook Inlet and North 
Gulf Coast subareas and was due primarily to small sample sizes (and high variance) of private-
caught fish.  A major reason for this is that estimates were stratified postseasonally, following 
data collection.  There was also the tendency to undersample the private harvest mentioned 
earlier.  Precision of stratified estimates can be increased in the future through sampling design 
modifications. 

RECOMMENDATIONS 
Estimates should continue to be stratified by user group in order to maximize accuracy.  
Precision can be increased through changes in study design, such that sample size goals are 
established for each user group.  This will require additional analysis of postal survey data to 
obtain estimates of the proportion of harvest (and associated variances) by each user group. 

Under the current IPHC regulations, anglers may clean their fish and dispose of carcasses at sea, 
as long as they do so in a manner that does not prevent the determination of the number of fish 
harvested.  The practice of cleaning at sea is becoming more common at all ports.  As distance to 
the fishing grounds increases, some charter operators are taking advantage of the long run back to 
port to complete fish cleaning chores.  Private anglers clean fish at sea to avoid congestion and 
disposal of carcasses on land.  Future studies should continue to investigate and correct for 
possible bias introduced by selective cleaning of halibut at sea. 

The objective of estimating the percentage of the effort and harvest attributable to each user 
group (objective 3) is probably no longer needed.  It may be impossible to obtain unbiased 
estimates through sampling at only selected ports.  For most ports, more accurate estimates are 
provided through the postal survey.  Interviews should be continued, however, to estimate the 
spatial distribution of effort and harvest, catch rates, etc.  These estimates may be valuable for 
detecting and understanding localized depletion and other changes due to interaction between 
gear groups. 

Finally, sampling the Central Cook Inlet harvest at Deep Creek and Anchor Point was beneficial.  
Without data from this fishery, harvest biomass would likely have been significantly 
overestimated.  Given the changes observed in this area since 1991, and the fact that this fishery 
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accounts for a significant portion of the harvest (34% in 1994), sampling of this fishery should 
continue. 
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APPENDIX A.   HARVEST AND BIOMASS ESTIMATES 
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APPENDIX C.  LIST OF DATA FILES. 
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