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ABSTRACT

Data obtained from a 1962 mai1 survey of fishermen who participated in the
1981 Southeast Alaska hand troll, power troll, drift gillnet, and purse seine
salmon fisheries vere summarized and analyzed. Profiles of "typical" vessels
in each fishery were prepared, based on mean values of investment, costs,
earnings, and effort. Cluster analysis was used to define major subgraups of
vessels within each fishery, based on differences in their physical character-
istics  length, horsepower, gross tonnage, age, and market value!. Profiles
of vessels in the major subfleets of each fishery were also prepared and
presented.

Production and cost functions were estimated cross-sectionally for each
fishery as a vhole, and separately for the major subfleets, or clusters,
within each fishery. These functions relate costs and earnings of vessels to
fishing effort, which extends the utility of the vessel profiles for policy
analysis. Zf the anticipated effects of a policy on fishing effort can be
identified, the fishery models can be used to predict the resulting impacts or.
gross earnings, net cash flow of owner-operators, and crew wages. A simple
example vas presented to illustrate the use of these models to estimate the
trade-offs in fishing income and reduced chinook salmon catch which accompany
a policy to reduce fishing effort by ten percent.

KEY WORDS

Southeast Alaska, salmon fishery, economic costs and returns, cluster analysi



KXECUTIVE SD~~Y

Based on responses to a 1982 survey of fishermen, detailed profiles of costs,
earnings, and investment in the 1981 Southeast Alaska salmon fishery were
developed. The results indicate that gross earnings of purse seiners average
$107,000, while po~er trailers gzossed roughly $26,000, drift gillnettezs
gzassed about $23,000 on average, and hand tzollers reported gross eaznings o-
roughly $4,700. Results af chi-squaze tests made passible by the participa -'.
af the Commercial Fisheries Entry Commission in this study indicate that the
sample gross earnings distribution is representative of the population in the
purse seine and drift gillnet fisheries, while in the hand and power troll
fisheries there was somewhat greater representation from fishermen with highe-.
gross earnings. No independent collection of data on fishing costs is
conducted, sa similaz tests on representativeness af sample fishing cost data
was not passible.

After subtracting all aut-of-pocket fishing casts, except debt service, net
cash flows were estimated ta average $24,000 m the purse seine fishery,
$6,700 in the power troll fishery, $5,600 in the drift gillnet fishery,
and -$600 in the hand troll fishery. Net cash flow was defined in this study
as what is available after fishing expenses, to pay debt service and living
expenses. Including the "hidden" casts of depreciation and the opportunity
cast af capital invested, the return to labor and management was found to be
generally negative if a 10 percent interest rate was used to zepzesent the
opportunity cost of capital. Because it may be azgued that fishing investmen
is illiquid and subject to considerable transactions costs, a 5 percent
opportunity cost of capital was also used for comparison. Employing this
rate, the retuzn to Labor and management was found to be positive for the
power troll  $1, 200! and purse seine  $9,800! fisheries, though it was still
negative in the hand troll fishery  -$2,000! and drift gillnet  -$4,000!
fisheries. The return to labor and management represents the return realized
by the efforts of the awnez-operatoz and any unpaid labor employed in fishing
such as family members. The amount of unpaid labor employed varied from
0.08 persons per vessel in the purse seine fishery to 0.54 persons per vessel
in the drift gillnet fishery.

Cluster analysis was employed to define subfleets in each fishery which
differed in their physical characteristics. Cost, earnings, and investment

~ profiles were prepared for these subgroups as well. Typically, one subgroup
contained vessels which were bigger, newer, and more expensive, and which
gzossed more and had higher net cash flows. One or more other subgroups in
each fishery were generally older and less expensive, and had lower gross
earnings and costs of operation. When depreciation and opportunity costs of
capital were included, often these "lower-tech" vessels had better economic
performance reflected by higher return to labor and management, even though
they may have had lower net cash flows.



Ta improve the usefulness of the costs and earnings data in policy analysis,
functions relatin fishing effort to costs and fishing effort to earnings we-.
estimated cross-sectionally, both for each fishery as whole and separately Eo
the subfleets within each fishery, and the results were compared. Because th
subfleets are defined by differences in physical characteristics of vessels,
they are thought ta be mare homogeneous with respect to fishing power, and th
models for the individual subfleets, or clusters, are preferred fram a concep-
tual standpoint. In the purse seine fishery particularly, the cluster models
were better statistically than the whole f ishery model.

To illustrate the use of the production and cost models, the effects on
fishery-wide gross earnings, net cash flow, and crew wages of an assumed
10 percent reduct.'on in fishing effort were estimated for each fishery. In
aggregate, reductions in gross earnings in the drift gillnet fishery fram a
10 percent reduction ia fishing effort, were estimated ta be $330,000 and
$350,000, by the fishery-wide and cluster models, respectively. Combined
reductions in net cash flaw and crew wages were estimated to range from
$70,000 to $100,000. In the hand troll fleet, reductions in aggregate gross
earnings were estimated at about $420,000 by both models, and combined reduc-
tions in net cash flow and crew ~ages were predicted to be about $190,000. Ir
the power troll fishery, aggregate gross earnings would be reduced by $2.0
million to $2.2 million, based on the model predictions; combined reductions
in net cash flow and crew wages would be about $1.5 million. Reductions in
aggregate purse seine gross earnings would amount to roughly $1.6 million;
estimates of reductions in net cash flow and crew wages were nearly as large,
about $1.5 million. These estimates are in 1981 dollars, and do not include
any possible supply effects on price, which if they occurred would probably be
more pronounced in the troll fisheries. If price changes do result from the
reduced fishing effort and catches, the estimates of reduced earnings will
tend to be overestimates.

It is also possible to roughly estimate the reductions in chinook salmon cate~.
which would accompany the reduced fishing effort. Average contribution of
chinook salmon eo the total value of 1981 catch was examined far each fishery,
as well as higher and lower estimates of the chinook contribution, to account
for the uncertainty about the actual effects of specific policies. In the
drift gillnet, fishery, based on the 1981 average contribution of chinoak to
catch value, 220 less chinook would be caught if drift gillnet fishing were
curtailed by 10 percent; in the hand troll fishery this would amount to 4,700
fish; for' the power troll fishery an estimated 25,000 less fish would be
caught; and in the purse seine fishery an estimated 280 less chinook would be
caught.

To re-emphasize, the estimates of reductions in earnings and chinook catches
illustrate potential uses of empirical cost/effort and earnings/effort respons
relationships. Fishery managers in charge of specific fisheries are better
equipped to estimate the Likely effects of specific management policies on
fishing effort and chinook interception rates, and once these key parameters
are specified, these models can be used to examine the trade-offs involved in
those policy decisions.
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INTRODUCTION

The salmon fisheries of Southeast Alaska Eorm the backbone af the region's
fishing industry, providing a major source of income for many residents of
both urban and rural areas. In 1980, Ear instance, salmon fisher'es accounted
far some $56.5 million of the total exvessel value of $66.5 million Eor all
species  except halibut! harvested in the Southeast region of Alaska  ADF6C,
1982!. In addition to providing direct employment in harvesting and process-
ing, the salmon fisheries help ta provide the stimulus for other employment in
many service and support industries. Salmon fishing is particularly important
to the regional economy today because the region's other major employer, the
forest products industry, has been hard hit by the national recession.

Despite its prominence and importance to coastal communities, nat a great deal
is known about the basic economic performance of the fishing industzy in
Alaska. ~While information on catches and processor production are collected
and published regularly, and same aggregate information on prices paid and
received at e~essel and first wholesale levels is available, little is known
about costs of production and resulting cash flows and profits in either the
harvesting or pzocessing sectors. Unlike the agricultural industry, vhere
costs of production are collected systematically, the fishing industry has nat
had the benefit of any regular data collection efforts to help improve the
genezal understanding of the nature of the industry and its vozkings. In
Alaska, salmon has been one of the moxa fzequently studied fisheries, but
the regional fisheries for salmon differ so greatly in character  species
available and gear used for harvest, timing and duration of run, proportion of
resident vs. nonresident fishermen, etc.! and are subject to such large temporal
variations that the costs and earnings picture, even for salmon, is still
rather sketchy.

While the studies which have been done provide some information about costs-
and earnings of fishing2 at particular points in time, their usefulness in
policy analysis has been somewhat limited, foz at least a couple of reasons.
First, typically, profiles of costs and earnings are presented for vhole

Recant casts and earnings studies include CFEC, 1983  salmon in Prince
William Sound and Cook Inlet!; Larson, 1980  salmon and herring statewide!;
infuse and Baker, 1978  salmon in Prince William Sound and Cook Inlet!; Queirolo
et al, 1978  shellfish statewide!; Owers, 1975  finfish and shellfish statewide!.

~o comparable work has been done far the processing sector, although
Orth et al  Vol.I--Shellfish, 1979; Vol.II � Finfish, 1981! does provide a
detailed examination of market structure, market channels, and processing
methods and capacity.

1



fleets, or for particular hull types within a fleet. This type of aggregation
can mask substantial differences in fishing power, which probably influence
costs and earnings to a large degree. Second, such. profiles are static; that
is, they don't permit any identification of how costs and earnings change in
response to changes in fishery policy or regulatory regimes.

The proj ect reported here was proposed largely in response to a need to
present economic information on fishery costs and income in ways more amenable
to policy analysis and identification of differentials in economic performance
between segments of a fleet. It is a component of a study of the Southeast
Alaska salmon fishery conducted jointly by economists at the National Marine
Fisheries Service � Alaska Region, the Northwest and Alaska Fisheries Center,
the Commercial Fisheries Entry Commission, and the University of Alaska Sea
Grant Program. The study focused on examining the relationships between costs
of production and effort expended by vessels, and between gross earnings and
effort expended by vessels, for each of the four major Southeast Alaska salmon
fisheries: purse seine, drift' gillnet, power troll, and hand troll.

MATERIALS AND METHODS

A mail survey was administered to samples of Southeast Alaska fishermen in the
spring of 1982. Each questionnaire used, found in Appendix I, was four pages
in length, and requested information on 1981 fishing activities for a specific
Southeast Alaska salmon fishery: purse seine, drift gillnet, hand troll, or
power troll.

Each questionnaire contained questions about the physical characteristics of
the primary vessel used; costs of operation in the fishery; income from that
fishery, all fishing, and other sources; and the amount of fishing effort
expended during the 1981 season. The questionnaires for each fishery were
essentially identical, with minor adjustments in question wording where needed
to reflect differences in fishing practices.

The population from which random samples were drawn  in the cases of the drift
gillnet and purse seine fisheries, censuses were taken! was l,imited entry
permit holders for each fishery. Holders of multiple Southeast Alaska salmon
permits were eligible for selection in each fishery, so some individuals may
have received more than one questionnaire. Examination of multiple permit
ownership patterns for these four fisheries prior to sampling indicated that
this did not occur frequently.

The size of the initial mailing was 2,128, consisting of 500 po~er troll, 800
hand troll, 461 drift gillnet, and 367 purse seine questionnaires. The number
of deliverable questionnaires  the sum of the "effective sample sizes" for
each fishery in Table 1! was 2,078, Response rates  including completed
surveys and other/miscellaneous responses! ranged from 30 percent for the
purse seine fishery to 45 percent for the power troll fishery, with an overall
average of 37 percent �69/2078!. For completed surveys only, the rates



Total number of responses, and response rates by mailing.TABLE 1.

Total
aMailin

Power Troll  Population size 825;
Compl!ted surveys 151
Other 3

Total Power Troll 154 �. 313!

Hand Troll  Population size 1189; effective sample size = 780!
Completed surveys 138 78 37
Other 3 1 5

Total Hand Troll 141�. 181! 78 �. 101! 42� 004!

Drift Gillnet  Population size 461; effective sample size = 446!
Completed surveys 114 40 13
Other 0 2 3

Total Dr if t Gillnet 114 �. 256! 42 �. 094! 16 �. 036!

Purse Seine  Population
Completed surveys
Other

Total Purse Seine

size 367; effective sample size ~ 360!
57 33 15

0 0 1
57 �. 158! 33 �. 092! 16 �. 044!

460 200 73 738

14 31

TOTAL SURVEY RESPONSES 466�. 224! 207 �. 100! 87�.042! 769�.370!

a Totals slightly exceed the sum of responses to each mailing because
a few responses had mailing labels removed.

Other responses: Deceased �!, Did not fish in 1981 �!, A typical season
�!, Sold permit �!, No reason/f ed up �3!, No records �!; Total 32

Total Completed
Surveys

Total Other

Responses

effective sample size 492!
49 8

4 5
53 �. 108! 13 �. 026!

209

12

221�.449!

255

10

265 �. 340!

168

7

175�.392!

106

2

108�.300!



varied from 29 percent for the purse. seine fishery to 42 percent for the power
troll fishery, for an overall average of 36 percent �38/2078!. After elimi-
nating some unusable questionnaires, the number of surveys used for estimation
in this analysis was 692, or 33 percent of the deliverable questionnaires.
This was distributed as follows: 103 purse seine, 238 hand troll, 160 drift
gillnet, and 191 power troll.

Cluster Anal sis

Emphasis during this project was placed on determining the relationship between
various measures of fishing effort and gross earnings, and between effort and
costs of operation for each of the four major Southeast Alaska fisheries. One
concern which arises when fishing effort is used as a variable in analyses is
the differences in effective fishing effort which can be exerted by vessels of
varying fishing power. Differences in fishing power are usually thought to
result from differences in the physical characteristics of vessels, the amounts
of gear and labor used, and the skill of the skipper.

The problem which differences in fishing power cause for the estimation of
response relationships for the whole fleet participating in a fishery is
essentially one of omitted variable bias. Without controlling for changes in
fishing power in the fleet, biases in parameter estimates can result. For
example, changes in production which occuz as the result of changes in both
fishing power and effort are erzoneously attributed entirely to effort changes.

This difficulty can be reduced eithez by inclusion of additional explanatory
variables in the regression equation to help explain fishing power differences,
or by partitioning the sample into groups of similar fishing power and perform-
ing separate regressions on each. The formez, which is more commonly done,
has the advantage that it permits the estimation of the effects of incremental.
changes in one of the dimensions of fishing power  e.g., an increase of two
feet in keel length of the vessel! on production or cost of operation, but its
weakness is the assumption required for such a model that the ~hole fleet
conforms to the same structure of operation. The effects of changes in fishing
power are assumed to shift the production function or cost curve.

On the other hand, segregating the fleet into distinct subgroups based on
similarities in fishing power allows for the estimation of entirely different
functions for diffezent subgroups of the fleet. It also permits easier identifi-
cation of impacts on different portions of the fleet of exogenous factors
which affect the level of effort expended, such as time or area closures. The
latter approach was used in this study.

The amounts of gear used in the Southeast Alaska salmon fisheries are controlled
fairly carefully by regulation, and differences in the skills of skippers are
not generally amenable to quantification. Thus, in an effort to partition the
vessels of each fishery into groups which were more homogeneous with respect
to fishing power, the primary variables of interest were physical characteristics
of vessels and amount of labor used.



The method of partitioning the vessels of each fishery was k-means cluster
analysis  Brown, 1981!. This procedure will partition a single group of cases
into a specified number of clusters, based on a Euclidean distance measure
computed over several variables. The variables used initially in the cluster
analysis veze keel length, main engine horsepovez, gross tons, year built,
vessel market value, and crew size. All variables vere standardized to zero
mean and unit variance so that differences in scale should not skew the
distance computation. Crew size vas later dropped as a cluster variable
because it was not useful in distinguishing between vessels of any fleer., when
used vith the physical characteristics of vessels. This may have been due
partly to the fact that crew size is very homogeneous in each fleet. For each
fishery, the cluster analysis was run for 2-4 groups, and the resulting group
compositions vere examined. A choice of number of clusters to use was made,
typically on the basis of how practical it was to do further estimation and
analysis on each individual group. A representative case is the purse seine
fishery, vhere the cluster analysis for four groups had the effect of dividing
one of the groups from the 3-cluster analysis into two groups,' the additional
group contained only six cases, which was too small for purposes of estimating
production functions and cost curves. Thus, three groups were chosen as the
best partition of the purse seine fishery.

Profiles of Vessels and Fishin 0 erations

Statistical summaries of the whole fleet for each fishery, and for the major
clusters resulting from the cluster analysis, were developed. These consisted
of means for each of the variables in the survey, computed over all cases
which had nonmissing values.

Vessel profiles contained means for physical characteristics, electronics
configuration and investment in vessel, gear, and electronics. Fishing opera-
tion profiles consisted of: 1! itemized fixed and variable costs, with
variable costs divided into two categories, effort-varying and labor costs;
and 2! summaries of fishing effort, earnings from fishing and nonfishing
sources, and measures of net income.

Fixed costs, depreciation, and opportunity cost of capital were prorated by
the proportion of total vessel gross earnings coming from the Southeast Alaska
salmon fishery of interest. Data from the survey would have permitted pro-
rating these costs on the basis of relative effort  the ratio of vessel
fishing effort in the Southeast Alaska salmon fishery of interest to total
vessel fishing effort!, but nonresponse was higher for the effort questions
than for the gross earnings questions. Thus, gross earnings seemed a more
logical choice, given that that kind of proration is somewhat arbitrary anyway.
Many Southeast A1aska fishermen use their vessels for activities other than
commercial fishing. This further complicates the prozating of vessel fixed
costs, and means that the calculated fixed costs are probably biased upward
somewhat.

The questionnaires were carefully structured to minimize problems with
nonresponse, and in general, were fairly complete. Interpretation of non-
response is alvays difficult, and can make a difference with variables which
are the sum of several other variables. One such variable is total fixed



costs, which is the sum of ten different fixed cost categories. If, for
example, total fixed costs was designated missing when any single category was
missing, the number of missing values for total fixed costs could be up to 10
times as high as the average number of missing values for any single cost
category. On the other hand, if total fixed costs were calculated with one,
two, or more of the individual costs missing, this would tend to cause a
downward bias in total fixed costs, since it implicitly assumes that the
missing values are zeros.

The approach chosen here was to assume that there is no systematic tendency
for individual missing values to be different from nonmissing values. Thus,
the mean values in each cost category are additive. This was thought to be
preferable to rej ecting all cases with any missing values at the one extreme,
and assuming that missing values were zeros at the other extreme. Since
nonresponse was not a major problem, it probably doesn't make a great differ-
ence. An informal test was made by comparing mean total fixed costs calculated
with up to three missing values allowed to mean total fixed costs calculated
with no missing values permitted. The difference in dollar value was uniformly
a matter of a few hundred dollars, fairly small given the precision of surveys
like this.

In the labor cost category, crew wages were calculated net of any costs of
operation which they pay. For three of the four fisheries  hand troll, power
troll, and drift gillnet!, average total crew size  including skipper! was
less than two, so the number of paid crew was less than one. Net crew wages,
as a fleetwide average labor cost on the balance sheet, are therefore less
than each paid crewman earned. The mean amount each paid crew earned can be
obtained by dividing the net crew wages by the number of paid crew.

The two measures of net income which were calculated are Net Cash Flow and
Return to Labor and Management. Net Cash Flow is the difference between gross
earnings, or total revenues, and all out-of-pocket costs. It represents what
is left over to pay debt service and living expenses, after fishing expenses
have been deducted from gross earnings.

This survey did not collect information on the costs of debt service; while it
is surely a cost of operation, it reflects equity stance of the vessel owner
more than any business acumen. Thus, including it in measures of economic
performance tends to confuse comparisons between types of vessels. Its exclu-
sion from net cash flow must be noted when making comparisons with the results
of other surveys.

Another limitation of the economic performance measures  Net Cash Flow and
Return to Labor and Management! is one that seems endemic to any analysis of
costs and earnings: gross earnings figures likely do not include the value of
bonuses or "payments in kind"  free services! by processors. It is virtually
impossible to assess the magnitude of these payments, which may range from
being insignificant  in, say, the hand troll fishery! to be substantial  in
the purse seine fishery!.

The costs and earnings profiles are all prepared as though the vessel were
owned and operated by the same individual. This is almost universally true in
the troll and drift gillnet fisheries, and true for most of the purse seine



fishery  about two-thirds of the vesseLs!. Where hired skipper wages were
listed, they were not subtracted as a cost, in order to maintain consistent
accounting stances for the economic performance measures.

The second measure of net income is Return to Labor and Management, which
takes account of other costs which are not paid directly out-of-pocket, but
are neveztheless real costs of doing business. These other costs are deprecia-
tion, and the opportunity costs of investment.

The Return to Labor and Management measure differs from Net Cash Flow in two
major respects:

De reciation vs. Na'or E ui ment Ac uisition and Re lacement. In the Net Cash

Flow measure, actual expendituzes for capital equipment purchased this year
are subtracted from gzoss eaznings for each vessel. Since capital equipment
has a useful life of more than one year, it should be "costed out," or depre-
ciated, over its useful life. A practical problem in doing this is in sorting
out the useful lives and purchase costs of several capital items which may be
lumped together in one estimate of major equipment expense. However, in a
fleet encompassing a large numbez of vessels, it is reasonable to assume that
the average annual capital equipment expense across vessels, which are in
different phases of their equipment acquisition and replacement schedules,
should approximate the fleetwide average depreciation quite well. Thus, for
maj or equipment, fleetwide average capital equipment expense is used for
depreciation.

What remains, in addition to the major equipment, is to depreciate the vessel
itself. This is done by means of regressions zelating the value of the vessel
hull, less electronics and fishing gear, to various physical characteristics,
including age of the vessel. The coefficient-on vessel age provides the
annual depreciaton of the hull.

0 ortunitv Costs of Investment vs. Debt Service and 0 ortunit Costs of Labor.

In attempting to judge whether a business employs its inputs  labor and capital!
in a privately and socially productive manner, some measure of the alternatives
available to both labor and capital should be netted out. In other words,
these factors should be paid what they could earn in theiz next best use, in
order to determine whether, once all factors of production are paid, there
remain any pure economic profits, or rents. .3

This view holds that both the capital invested in the business and the labor
used to run it should be paid. Speaking first to payment of capital, debt
service on outstanding loan balances represents well the opportunity cost of
the borrowed capital used to finance the vessel, and what remains is to assess
the opportunity cost of the owner's capital at stake.

3This is of necessity a short-run concept, since in the long zun firms
should operate at minimum average cost, equal to price, and there will be no
economic, rents.



Practically speaking, it is extremely difficult to determine the equity stance
of individual boat owners, so usually the opportunity costs of investment are
determined as the amount the vessel's market value could earn in some alterna-
tive investement; rates of l0 to 15 percent have been used in past studies.4

A serious problem with simply applying the effective yield for some alternative
investment to the vessel's market value is that it ignores the illiquidity of
fishing investment and transactions costs associated with converting the
investment. Costs and earnings studies examine profitability in the short
term, so any measure of opportunity costs employed should take account of the
difficulty in moving the investment to other uses. Brokers charge commissions,
and often the seller must offer a discount to make a quick sale. In light of
these considerations, S percent and 10 percent of the vessel's market value
were chosen as alternatives for the opportunity cost of investment.

Paying the other major factor of production, labor, is difficult in most
situations involving Alaska's fisheries. Theoretically, labor should be paid
what it could earn in the next best occupation. In a less than full employ-
ment economy, which is typical of rural Alaska communities, an individual's
opportunity costs associated with fishing can range from zero to more than the
wages earned from fishing. This issue is complicated by the frequent presence
of an unpaid crew member in addition to the owner-operator, for three of the
four fisheries studied  except in the purse seine fishery!. Often, but by no
means always, this person will be a family member, and this person's opportu-
nity costs must be assessed in addition to those of the operator. Also,
fishing is known by many as a source of nonpecuniary benefits, which effectively
lowers the opportunity costs.

Because of these difficulties in reasonably .assessing the opportunity costs of
unpaid labor and the owner-operator's skippering and entrepreneurial skills,
all other factors of producti.on except labor were paid. The amount which
remains, the Return to Labor and Management, should be compared with returns
from other possible occupations the skipper and any unpaid labor used in the
vessel's operation could engage in.

Econometric Estimation

The data on costs, gross earnings and effort were used to estimate simple
response relationships. Three measures of effort in the fishery of interest
were obtained from the survey: days fished, hours fished, and total operation
hours. The latter two were used in the estimation, since gross earnings is
hypothesized to depend more on hours fished, while costs of operation are
hypothesized to depend more on total operating hours.

4When this is done, debt service must be added back to Net Cash Flow in
order to avoid double-counting.



The two general specifications of the cost/effort response were, then:

OWNCST = f  OPRHRS!

g  OPRHRS!
OPRHRS

�!

where OWNCST is the total out-of-pocket costs of operation, and OPRHRS is the
total operating hours in the fishery.

The estimation was cross-sectional, and was performed for each fishery in two
ways: first, for the fleet as a whole; then for each cluster separately.
Three functional forms were used: linear, exponential  dependent variable
transformed to its natural logarithm!, and log-linear  both variables trans-
formed to their natural logarithms!.

For gross-earnings/effort response functions, gross earnings in the fishery of
interest was used to formulate the dependent variable, which was expressed
both as total gross earnings and as average gross earnings per hour fished.
They were estimated cross-sectionally, using both operating hours and fishing
hours alternately as the single independent variable. This was done because
of the likelihood that there is some error associated with effort measures in

general, and so that substantial errors in one measure would not preclude the
development of production functions. This can also be justified in light of
the fact that the two measures trend together fairly well, and if serious
problems existed with hours fished as an effort measure, operating hours could
be used as a suitable proxy.

The general specifications of the production function which were estimated
were:

FOIGRS = h  FSHHRS!, �!

FOIGRS  FSHHRS!
FSHHRS

�!

FOIGRS = k  OPRHRS!,and

where FOIGRS is gross earnings in the fishery of interest, FSHHRS is the hours
fished in the fishery, and OPRHRS is the total operating hours in the fishery.

Total out-of-pocket costs to the owner-operator  fixed and variable! were used
in formulating the dependent variable for estimating the cost response relation-
ship; it was expressed both as total cost and as average cost. per operating
hour. The vessel and capital equipment owned by the business are the fixed
factors, and in the short run time horizon of one season, the owner must incur
both fixed costs and variable costs of operating the vessel. These are both
operating costs, once the decision to operate the vessel for a year has been
made. This specification performed better than attempting to estimate variable
costs separately as a function of effort. The independent, variable in the
cost curve equations was operating hours.



Finally, fishing time functions were specified to provide a transformation
between gross earnings/effort response functions with houzs fished independent
and cost/effort response functions with operating hours independent. These
were also estimated using the same three functional forms chosen for the
production and cost curves.

The fishing time function was generally specified as:

FSHHRS = m  OPRHRS!,

where FSHHRS and OPRHRS are as defined above.

�!

Specifying the response functions in this fashion requires several assumptions
which are not entirely realistic, but are no more gross than the usual assump-
tions which are employed in the generation of catch and value information. In
order to estimate cross-sectionally, over vessels which fished in different
areas and at different times, it is necessary to assume that price, species
mix, and average weights of fish caught are constant for all vessels in the
fleet or cluster. The same is true for prices of the various inputs used in
production, so that differences in cost of production reflect only different
amounts of the inputs used and not differences in their prices.

It must also be assumed for cross-sectional estimation that all vessels in the
estimation set  either the whole fleet, or individual clusters, depending on
which model is run! are homogeneous in fishing power. In the limit, this is
never true, since each vessel is unique in its fishing power. This is a more
tenable assumption for estimations for clusters based on differences in
physical characteristics than for the fleet as a whole.

Adding explanatory variables to help account for differences in fishing power
is only a partial help to alleviate this problem, since it requires the
assumption that the only relevant differences in fishing power are those which
are captured by the additional explanatory variables.

Simnle Simulation

Once response functions are estimated, and the preferred form selected, they
can be used to simulate changes in gross earnings and net cash flow which
result from changes in effort induced by policy changes, regulatory changes,
resource changes, etc. This is done by using the estimated functions to
develop Net Cash Flow functions and Average Cost functions.

The fishing time function, with fishing hours dependent and operating hours
independent, is used, where necessary, to express gross earnings as a function
of operating hours. The Net Cash Flow function is simply this gross earnings-
operating hours function less the cost curve, the cost-operating hours function.
This Net Cash Flow function relates changes in net cash flow to changes in
operating hours  effort!. It could as easily be expressed as a function of
fishing hours, of course, pzovided the fishing time function had an easily
solved-for inverse.



Algebraically, from �! and �!, we have:

FOIGRS = h m OPRHRS!! = p OPRHRS! �!

Using �! and �!, the Net Cash Flow  NCF! function is defined as:

NCF = FOIGRS � OMNCST = p OPRHRS! - f OPRHRS! ~

The NCF function is useful, because it permits prediction of the changes in
gross earnings, out-of-pocket harvesting costs, and net cash flow which
accompany changes in fishing effort. Thus, if the effects of various policies
on fishing effort can be established, the Net Cash Fl.ow function allows for
prediction of the possible consequences for gross income and net cash flow of
fishermen, given conditions prevailing in 1981.

The Average Cost response function is defined here to be a function relating
average cost per unit gross earnings to gross earnings. It is obtained by
dividing the cost-operating hours function by the gross earnings-operating
hours function to obtain an expression relating cost per unit gross earnings
to operating hours. The gross earnings-operating hours function is inverted
to obtai~ operating hours as a function of gross earnings. This is substi-
tuted into the average cost per unit gross earnings-operating hours function
to obtain the desired relation between average cost per unit gross earnings
and gross earnings. This expression easily identifies the net cash flow at
various levels of gross earnings, and can be used to determine the breakeven
point.

The Average Cost response  ACR! function is derived as follows:

From �! and �!, we can write:

 8!INC ST f  OPRHRS ! q  OPRHRS !
FOIGRS p  OPRHRS!

Equation �! can be inverted to derive the relationship between gzoss earnings
and operating hours:

OPRHRS ~ p  FOIGRS! .  9!

Substituting  9! into  8!, we arrive at the Average Cost response  ACR!
function.'

ACR = q p  FOIGRS!! r FOIGRS!.

RESULTS AND DISCUSSION
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The cluster analysis results are shown in Table 2. For each fishery, two or
three groups were chosen based on the following vessel characteristics: keel
length, gross tonnage, main engine horsepower, year built, and market value of
the vessel, its electronics, and fishing equipment. For the drift gillnet



TABLE 2. Results of the Cluster Analysis

DRIFT GILLNET FISHERY

Keel Gross

~Len eh ~Ianna e
Main Engine

Cluster

Mean 37

Std. dev. 3

2 Nean 32

�09 vessels! Std.dev. 3

1, 745
19

Mean Squares: Between 480
within 11

92.3

0.0

4.6 20.5

0.011 0.0

HAND TROLL FISHERY

1 Nean 31

�6 vessels! Std.dev. 7

2 Nean 25

 80 vessels! Std.dev. 5

3 Nean 22

 90 vessels! Std.dev. 6

982

25

Mean Squares: Between 506
within 46

 continued!
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1

�0 vessels!

F-Ratio

P-Value

F-Ratio

P-Value

42.3

0.0

11. 0

0.0

40.0

0.0

17

5

225

91

176

79

33,098
7,170

128

102

173

66

85

62

200,243
5,425

36.9

0.0

Year

Built

1976

5

1967

12

2,199
107

1960

17

1969

11

1964

14

1,480
190

7.8

0.0

Vessel

Market Value

119,349
42,007

54,344
21,115

83,251
1,257

66.2

0.0

29,377
23,377

14,434
8,024

9,642
11,031

2,807
259

10.8

0.0



TABLE 2. Results of the Cluster Analysis  continued!

POWER TROLL FISHERY

Keel Gross Main Engine.
Cluster

Mean 45 32 182

Std.dev. 5 10 56

2 Mean 36

�0 vessels! Std.dev. 5

3 Mean 37

�9 vessels! Std.dev. 5

Mean Squares- 'Between 655
Within 31

55,630 17,878
2,077 236

PURSE SEINE FISHERY

1 Mean 53

�0 vessels! S td. dev. 4

2 Mean 52

�0 vessels! Std.dev. 4

3 Mean 46

�2 vessels! Std.dev. 4

Mean Squares: Between 360
Within 18
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1

�2 vessels!

F-Ratio

P-Value

F-Ra t io

P-Value

21. 5

0.0

20. 3

0.0

14

6

13

7

3, 914
76

51.4

0.0

65

13

39

8

27

6

5,453
156

35.0

0.0

136

42

100

29

26.8

0.0

338

65

294

94

184

48

138,805
7,802

17.8

0.0

Year

Built

1971

18

1966

10

1934

13

75.7

0.0

1977

3

1954

16

1941

21

4,390
362

12.1

0.0

Vessel

Market Value

161,786
49,269

70,471
29,630

47,329
19,765

98,861
1,909

51.8

0.0

556,300
127,354

274,289
75,838

155,782
52,360

544, 940
17,800

30.6

0.0



fishery, two groups resulted, one composed of vessels with mean keel length 37
feet, the other containing vessels with mean keel length 32 feet, and so
forth. Market value, tonnage, and age seemed to provide most of the discrimi-
nation between vessels, although engine horsepowez was particularly important
in the hand troll fishery, and keel length was a strong factor in the drift
gillnet and purse seine fisheries. The F-statistics should not be viewed as
tests of significance pez se, since the groups are empirically determined, but
they are good indicators of the discriminatory power of the cluster variables.

The next twelve tables present baseline data for each of the four fisheries.
Tables 3 to 5 concern the drift gillnet fishery, 6 to 8 are for the hand troll
fishery, 9 to 11 detail the power troll fishery, and 12 to 14 cover the puzse
seine fishery. For each fishery, data are provided on the characteristics of
vessels, investment, costs, earnings, and effort, both for the fishery as a
whole and for the groups identified in the cluster analysis.

A not-too-surprising pattern emerges: each fishery is characterized by a
segment which maintain high investment in the fishery, has higher costs of
doing business, and produces more, with one or more segments  usually larger!
of vessels which are less competitive. These groups of vessels within the
fishery may differ in their cost structure, their productivity, or both. The
differences in physical characteristics of vessels, which are the basis for
definition of the groups, are probably responsible in large measure for the
observed differences in costs and earnings.

The drift gillnet fishery is typical. Cluster 1 consists of vessels which are
larger, newer, higher-powered, and more expensive than the vessels of cluster
2. They grossed more, had higher costs of operation, and a higher net cash
flow. In the short run, cluster 1 vessels were more profitable since they had
higher net cash flows, based on the 1981 season's results. However, when
depreciation on the hull and opportunity costs are factored in, the longer-
term profitability pictuze changes. Both groups of vessels have a negative
return to labor and management, but the return to labor and management of
group 1 vessels is moze negative. To further underscore the point, those
returns to labor and management represent the efforts of 1.45 persons, on the
average, for group 1 vessels, while only 1.24 persons worked for the returns
to group 2 vessels. The greater amount of unpaid labor used in group 1 vessels
probably expla'ns the fact that labor costs for those vessels were slightly
lower.

The pattern is similar for hand troll, where there are three clusters of
vessels. Here, group 1 vessels earned the greatest amount, and were the only
segment of the fleet to have a positive net cash flow, on average. Group 2
and Group 3 vessels earned a lower amount, but group 2 vessel operators had
substantially higher out-of-pocket costs and held a larger investment in the
fishery, so their economic performance was considerably poorer. In fact, the
lower-producing, lower-cost group 3 vessels achieved the best return to labor
and management in the fishery. It is not surprising that hand trailers reported
the highest nonfishing incomes of any gear group.

The power troll fishery illustrates the concern over assessing opportunity
costs. Here, with a 5 percent opportunity cost of capital, which reflects the
assumption that the fishing investment is less liquid, the fishery-wide return

-14-



Mean Values

Cluster 1

�0 vessels!
Whole Fleet

�59 vessels!
Cluster 2

�09 vessels!
VESSEL ~CTERISTICS

Keel Length  ft.!
Gross Tonnage
Year Built

Main Engine Horsepower  hp!
Type of Engine:

Diesel  %%u!
Gas inboard  %%u!

37

17

1976

225

34

12

1970

192

32

9

1967

176

66.9

33.1

58. 1

41.9

71.0

29.0

Fuel Consumption Rates:
While running  gal/hr!
While fishing  gal/hr!

Type of Hull:
Wood  I!
Fiberglass  %%u!
Aluminum  %%u!
0~her  X!

Hold Capacity  cubic feet!
Method of Holding Catch:

Chilled seawater  slush ice! %%u!
Refrigerated seawater  X!
Ice  X!
Other  /!

Usual Deliver'y Method:
To a tender on the grounds  %%u!
To a shoreside plant  X!

7.00

2 ' 85

5.07

2.03

5.69

2.31

35.6

59. 7

3.4
1.3

212

37.5

60.4

2.1

0.0
317

34. 7

59. 4

4.0

2.0
161

17.2

0.7

80.1

2.0

10.2

0.0

87.8

2.0

20. 6

1.0

76.5

2.0

68.9

31.1

72.2

27.8

73. 8

26.2

ELECTRONICS CONFIGURATION

Auto Pilot  number!
Radar  number'!
Radios  number!
Loran  number!
Sidescan Sonar  number!
Fathometers:

Paper recorder  number!
Flasher  number!

Other Electronics  number!

0.72

0.98

2.48

0.28

0.18

0.37

0.91

2.19

0.06

0.05

0. 48

0.93

2.28

0.13

0.09

0.40

0.92

0.28

0.80

0.94

0.32

0.53

0.92

0.29

INVESTMENT
Market Value of Fishing Gear  $!
Market Value of Electronics  $!
iiszken Value of Vessel, ~ineludin

Fishing Gear & Electronics  $!
Market Value of Limited Entry

Permit  $!

19,569
10,722

13,263
5,926

15,310
7,432

54,344

43,000

119,349

43,000

75,180

43,000
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TABLE 3. Characteristics of Vessels, Equipment., and Investment in the 1981
Southeast Alaska Drift Gillnet Fleet



Whole Fleet

�59 vessels!
Cluster 2

�09 vessels!
Cluster 1

�0 vessels!FIXED COSTS

General  minor! vessel repairs
and maintenance

Major vessel repairs
Insurance

Moorage and gear storage
License and permit fees
Association dues

Fishing business expenses
Major equipment acquisition

and replacement
Lease costs

Miscellaneous supplies
TOTAL FIXED COSTS OF VESSEL

OPERATION

PRORATED FIXED COSTS OF

DRIFT GILLNETTING

$ 1,345
1,587
1,184

579

274

174

1,468

1,488
1, 611
2,185

570

342

242

2,169

$1, 391
1, 594
1,522

576

296

196
' 1,697

2,415
758

849

2,557
102

3 400

2i459
551

3 034

$11,316

$9,441

$12,666

$ 9,613

$10,633

$ 9,394

VARIABLE COSTS

l. Ef fort-Varvin Costs

Amount Per Man Paid bv CrewTotal Costs
Cluster

2
Whole

Fleet
Cluster

2

Cluster

1
Whole

Fleet

Cluster

1

$64
7

-0-

-0-

$1,307
2,207

94

441

$1,786
3,093

185

1,151

$1,462
2,493

123

675

$85
36

2

7

$78
27

1

4

Food

Fuel

Ice

Gear repair
Aquaculture

assessment

Other costs

TOTAL EFFORT-

VARYING COSTS

2
18

660

489

-0-

-0-
3

26
855

397
720

459

$130 $71 $158$5,932 S7,467 S5,198

Cluster 12. Labor Costs Cluster 2Whole Fleet

1.98

0.45

0.53

1,854
0 ' 131

1.79

0.24

0.55

1,944
0.169

Total crew size  including skipper!
Number of upaid crew
Number of paid crew  excluding skipper!
Net crew wages

Net crew share  wages + gross earnings!
Crew payment method:

 Percent of gross earnings! less
variable costs  %%d!
Percent of  gross earnings less
variable costs!  %%d!

Other  /!

1.85

0.31

0.54

1,914
0.156

31.439.7 43. 8

2.0

66.7

3.2

57. I

3.8

52.4
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TABLE 4. Fixed and Variable Costs of Operation in the 1981 Southeast Alaska
Drift Gillnet Fishery



TABLE 5. Southeast Alaska Drift Gillnetters in 1981: Fishing Effort and Income
from Fishing and Nonfishing Sources

THE SOUTHEAST ALASKA
DRIFT GILLNET FISHERY

Whole Fleet

�59 vessels!
Cluster 1

�0 vessels!
Cluster 2

�09 vessels!

741

549

31

759

577

31

732

534

31

S 5,604 $ 7,842 $4,597Net Cash Flow

Depreciation on Hull
Opportunity Cost of Capital : 5X

10K

$ 2,833
6,161

12,323

$ 765
4,930
9,860

Return to Labor and Mana ement:

-$ 1,152

7,314

-$91

-$5, 021

1.451.31 1.24

OTHER FISHERIES

149126

NONFISHING INCOME

Prorated based on ratio of vessel's power troll earnings to total earnings.
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Total vessel opezating hours
Hours spent fishing
Days spent fishing

Gross Earnings
Fixed Costsa
Effort Varying Costs
Labor Costs

With 5X Opportunity Cost
of Capital

With 10K Opportunity Cost
of Capital

Number of Person Returns
Accrue to

Vessel operating hours in
other fisheries

Vessel gross earnings in
other fisheries

Earnings from czewing in
other fishezies

$ 22,761
9,441
5,802
1 914

$4, 519

$ 1,303

$ 6,627

$26,705
9,613
7,396
1,854

$ 8,481

$ 1,439

$ 7,326

$ 20,975
9,394
5,040
1 944

$435
4,300
8,600

-$ 138

4,438

$ 2,766

$ 1,239

$ 6,302



ValuesMean
Whole Fleet

�36 vessels!
Cluster 1 Cluster 2

�6 vessels'!  80 vessels!VESSEL CHARACTERISTICS
Keel Length  ft.!
Gross Tonnage
Year Built

Main Eng'ne Horsepower  hp!
Type of Eng ne:

Diesel  Z!
Gas

25

5
1965

L27

31

9

L960

128

25

4

1969
173

82.8

17.8

66.0
34.0

32.3
67.7

 Z!

Fuel Consumption Rates:
While running  gal/hr!
While fishing  gal/hr!

Type of Hull:
Wood  Z!
Fiberglass  Z!
Alum''num  Z!
Other  Z!

Hold Capacity  cubic feet!
< Method of Holding Catch:

Chilled seawater  sLush ice! Z!
Refrigerated seawater  Z!
Ice  Z!
Other  Z!

Usual Delivery Method:
To a tender on the grounds  Z!
To a shoreside plant  Z!

4 ~ 48

1.19

5.81

1.23
7.60

1.43

40.5
53.6

4.5

1.4
82

56.3

37.5

4.7

1.6
133

26. 9

70.5

1.3

1.3
46

15.8
0.4

82.5

1.-3

7.9

0.0

92.I

0.0

13. 9
0.0

84. 8
1.3

73.3
26.7

60. 3

39.7
80.0

20.0

ELECTRONICS CONFIGURATION
Auto PiLot  number!
Radar  number!
Radios  number!
Loran  number!
Sidescan Sonar  number!
Fathometers:

Paper recorder  number' !
Flasher  number!

Other Electronics  number!

0.18

0 ' 23

1.74

0.11

0.03

0.07

0. 04

1.65

0. 01

0.

0- 09

0. 09

1.48

0.04

0.01

0.33

0.92
0.24

0.25

0.89

0.

0.26

0.83

0.12

INVESTi.1EfT

Market Value of Fishing Gear  $!
Market Value of ELectionics  $!
Market Value of Vessel, includinz

Fishing Gear It' Electronics  $!
Market Value of Limited Entry

Permit  $!

3, 184
2,236

2,157
1,297

2, 149
1,401

14,43429,37716,793
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TABLE 6. Chor~ctcr 'sties of Vessels, Equipment, and Investment in the
Southeast Alaska Hand Troll Fleet



TAQLE 7. Fixed and Variable Costs of Operation in the 198l Southeast Alaska
Hand Troll Fishery

FIyEQ COSTS

$452
583

327

176

78

11

300

$ 516
613

744

228

94

8

253

$ 534
643

233

184

66

16

405

$341
507

110

130

.77

9

238

907

35

312

1, 053
85

396

1,025
8

222

7ll

23

332

$2,478

$1,916

$3,181

$2,333

$3,990

$2,559

$3,336

$2,747

VARIABLE COSTS

1. Effort-Varvin Costs

Amount Per Man Paid bv CrewTotal Cost

Whole Group* Group Group
Fleet 1 2 3

Whole

Fleet
Group Group

2 3
Group

1

$717 $1, 015 $615 $592
986 1, 067 1, 185 754
166 213 147 148
259 289 246 251

-0- $27
-0- 22

-0- 2

-0- 2

$18
18

1

1

$27
34

3

1

109 133

461 525

209

326

147
448

-0-

-0-

$66$42
J

$2, 723 $3, 119 $2, 763 $2, 403 -0- $64

Group+ 1 Group 2 Group 3Whole Fleet2. Labor Costs

1.61

0.31

0.30

172

0.147

Total crew size  including skipper!
Number of unpaid crew
Number of paid crew  excluding skipper!

. Net crew wages
Net crew share  wages + gross earnings!
Crew payment method:

 Percent of gross earnings! less
variable costs

Perccnr. of  gross earnings less
variable casts!

Or.her

1. 56

0. 28

0. 28

257

0.196

1.72

0.37

0.35

473

0.216

1.40

0.18
0.22

189

0.205

34. 6 41.5 37 ' 5 27-0

1.3

61.3

2.6

62.8
1.5

56.9

4.5

68.5

*Clus r.er
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General  minor! vessel
repairs and maintenance

Hajor vessel repairs
Insurance

Haorage and gear storage
License and permit fees
Association dues

Fishing business expenses
Major equipmenr. acquisition

and replacemenr.
Lease costs

Miscellaneous supplies
TOTAL FIXED COSTS OF VESSEL

OPERATION

PRORATED FIZED COSTS OF

HAND TROLLING

Food

Fuel

Ice

Gear Repair
Aquaculture

Assessment

Other costs

TOTAL EFFORT-

VARYING COSTS

Whole Fleet Cluster 1 Cluster 2 Cluster 3
�36 vessels! �6 vessels!  80 vessels  90 vessels



TABLE S. Southeast Alask~ Hand Trollers in 1981: Fishing I:.ffort and Income
from Fishing and Nonfishing Sources

Whole Fleet Cluster 1 Clus te r 2 Clus te 3
�36 vessels! �6 vessels!  80 vessels!  90 vessels

THE SOUTHEAST AI ASIA

KQD TROLL FISIIERY

620
504

44

574
483

41

725
560

48

557

467
43

-$ 589

$ 180

-$ 1,770

$ 288

$ 168

$ 335

-$ . 257

$ 129

Net Cash Floe

616
1,232

594
1,188

942
1,885

373
746

Return to Labor and
Danglement:

' 759

-$1,132

1,109

-$ 2�52

1.28 1.37 1.31

OT1IER FISHERIES

3854 116 27

$ 3,495 $ 838

426

$1,227

$ 538483

$ 9,441$ 8,701 $14,4>0$10!859NO.VFISIII.VC INCQHE

a Prorated based an ratio of vessel's hand troll earnings to total earnings.

34C/'J1 -20-

Tot~i vessel operating hours
Hours spent fishing
Days spent fishing

Gross Earnings
Fixed Costs

d

Effort Varying Costs
Labor Costs

aDepreciation on Hull
Opportunity Cost

of Capital: g 5$
$10'�'

With 5'j Opportunity Cost
of Capital

With 10~> Opportunity Cost
of Capital

Number of Persons Returns
Accrue to

Vessel operating hours in
other fisheries

Vessel gross earnings in
other fisheries

Earnings from crewing in
other fisheries

$ 4,682
2 333
2,681

257

-$ 1,385

-$ 2,001

$ 1,701

$ 484

$6,253
2,559
3,053

473

$ 3,912
2,747
2,763

772

-$2,652

-$ 3,246

$4,187
1,916
2,339

189



TABLE

Nean Values

Whole Fleet Cluster l Cluster 2 Cluster
�9l vessels! �2 vessels! �0 vessels! �9 vesse

VESSEL CHARACTERISTICS

Keel Length   f t. !
Cross Tonnage
Year Built

Main Eng'ne Horsepower  hp!
Type of Engine.'

Diesel  Z!
Gas inboard  Z'!

Fu el Consumption Rates:
While running  gal/hr!
While fishing  gal/hr!

Type of Hull:
Wood  .!
Fiberglass  Z!
Steel  Z!

Hold Capacity  cubic feet!
Method of Holding Catch:
Chilled seawater  slush ice! X
Ice   !
Other  Z!

Usual Delivery Method:
To a tender on the grounds  X!
To a shoreside plant  Z!
Other  Z!

45

32

1971

182

100
-0-

36

14

1966

136

37

13

1934

100

38

18

1954

130

95. 5

4.5
92.1

7.9

95.1

4.9

4.75

1.70
3.71

1.20
3. 21

1.11

3.73

1.28

17.5

67.5

15.0

796

61. 5

36.9

1.5

353

67.7

28.4

3.8

463

100
-0-

-0-

364

8.9

88.6

2.5

5.7

91. 4

2.9

4.8

73.8

21.4

6.8

86.4

6.8

72.2

22.8

5.1

75.0

16.1

8.8

90 ' 2

9.8

0.0

77.2

17.5

5.3

ELECTRONICS CONFIGldRATION

0.68

0.71

2.52

0.39

0.03

0.95

1.00

3.07
0.83

0.01

0.83

0.84

2.80

0.61

0.09

0.79

0.82

2.74

0.57

0.06

Auto Pilot  number!
Radar  number!
Radios  number!
Loran  number!
Sidescan Sonar  number!

.Fathometers:
Paper recorder  number!
Flasher  number!

Other Elecrronics  number!

0.87

0.99

0.57

0. 72

0.96

0.56

0.81

0. 91

0.59

0.86

0.95

0.67

IiNV EST. IENT

5,904
4,979

8,263
7,231

Market Value of Fishing Gear  $! 7,901
Market Value of Electronics  $! 7,218
lir e uVuulrue ul Vessel, ~dncludin

Fishing Gear & Electronics  $! 81,759
Mar'et Value of Limited Entry

Permit  $!

10,770
11,248

47,32970,471161,786

28,000 28,000 28,0028,000
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9, Characteristics of Vessels, Equipment, and Investment in the
Suuthuas t AJ.aska Po~er Troll Fleet



TABLE 10. Fixed and Variable Costs of Operation in the 1981 Southeast Alaska
Power Troll Fishery

FIXED COSTS

$1, 449
1, 087
1,943

471

341

219

1,667

$1,595
903

3,154
587

388

267

2,370

$1,496
1,338
1,309

450

380

206

1,555

$1,302
920

1,851
424

265

205

1,349

2,309
-0-

1 153

2, 080
-0-

1 082

3, 037
-0-

1 040

1,813
-0-

1 279

$10, 639

$ 9,150

$12,426

$ 9,257

$10,393

$ 8,683

$9,826

$9,517

VARIABLE COSTS

1. Effort-Var in Costs

Total Cost Amount Per Man Paid b Crew

Group* Group Group
1 2 - 3

Whole

Fleet
Whole Group Group
Fleet 1 2

Group
3

$1, 903
2, 784

606

767

$2,011
3,733

582

770

$1,994 $1,768
2,751 2,241

600 625

833 706

18 $5
15 26

6
1 -0-

$40
22

13

2

-0-

-0-

-0-

-0-

751

917
833

581

761

713

7
-0-

699
1 271

7
-0-

8
-0-

$7,728 $8,510 $7,652 $7,310

Whole Fleet

$47 $39 $7 $85

2. Labor Costs ~Grou * 1 ~Grou 2

Total crew size  including skipper!
Number of unpaid crew
Number of paid crew  excl. skipper!
Net crew wages
Net crew share  wages + gross earnings!
Crew payment method:

 Percent of gross earnings! less
variable costs  %!
Percent of  gross earnings less
variable costs!  %!

Other  %!

2.20

0.40

0.80

3,469
0.145

1.97

0.41

0.57

2,240
0.150

1.92

0.38

0.54

2,067
0.151

1. 90

0 ~ 43

0.47

1,708
0.151

64.358.1 57.1 55.7

2.52.4 0.01.6

40.3 41.842.933.3

*Cluster
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General  minor! vessel
repairs and maintenance

Major vessel repairs
Insurance

Moorage and gear storage
License and permit fees
Association dues

Fishing business expenses
Major equipment acquisition

and replacement
Lease costs

Miscellaneous suppli.es
TOTAL FIXED COSTS OF

VESSEL OPERATION

PRORATED FIXED COSTS OF

POWER TROLLING

Food

Fuel

Ice

Gear Repair
Aquaculture

Assessment

Other costs

TOTAL EFFORT-

VARYING COSTS

Whole Fleet Cluster 1 Cluster 2 Cluster 3
�91 Vessels! �2 vessels! �0 vessels! �9 vessels!



TABLE ll. Southeast Alaska Power Trollers in 1981: Fishing Effort and Income
from Fishing and Nonfishing Sources

Cluster 2 Cluster 3
�0 vessels! �9 vessels!

THE SOUTHEAST ALASKA

POWER TROLL FISHERY
Whole Fleet Cluster 1

�91 vessels! �2 vessels!

1,044
812

68

1,084
810

70

969

800

64

Total vessel operating hours
Hours spent fishing
Days spent fishing

1,07I
857

72

$ 6,608

$ 728

$ 6,723

$ 304

$8,592

$1, 625

Net Cash Flow 5,515

$154

4,114
8,227

47720
9,440

7,070
14,139

3,648
7,296

Return to Labor and
0~gee emcee:

$ 1,207

-$ 3,513

2,305

-$ 17808

1.401.41 1.38 1.43

OTEER FISHERIES

14349 37

$ 4,193

$ 295

$4, 945

$164

$ 777

$ 194

NONFISHING INCOME $7,297 $9, 164 $6,591$ 7,107

a7 Prorated based on ratio of vessel's power troll earnings to total earnings.

34C/N2 -a3-

Gross Earnings
a

Fixed Costs

Effort Varying Costs
Labor Costs

aDepreciation on Hull
Opportunity Cost

of Capital : g 5$
: glo~

With 5$ Opportunity Cost
of Capital

With 107I', Opportunity Cost
of Capital

Number of Persons Returns
Accrue to

Vessel operating hours in
other fisheries

Vessel gross earnings in
other fisheries

Earnings from crewing in
other fisheries

$25,773
9,150
7,681
2 240

$29,789
9,257
8,471
3 469

-$ 103

-$ 7,172

$10,196

$ 717

$25,118
8,683
7,645
2 067

$23,965
9,517
7,225
7 708

$ 1,713

1,935



Mean Values

Whole Fleet Cluster 1 Cluster 2 Cluster 3

�02 vessels! �0 vessels! �0 vessels! �2 vessels

VESSEL CHARACTERISTICS

Keel Length  ft.!
Gross Tonnage
Year Built

Main Engine Horsepower  hp!
Type of Engine:

Diesel  %%d!
Fuel Consumption Rates:

While running  gal/hr!
While fishing  gal/hr!

Type of Hull:
Wood  %%d!
Fiberglass  I!
Steel  X!

Hold Capacity  cubic feet!
Method of Holding Catch:

Chilled seawater  slush ice! X!
Refrigerated seawater  %%d!
Ice  /!
Other  %%d!

Usual Delivery Method:
To a tender on t' he grounds  %%d!
To a shoreside plant  %%d!
Other  %%d!

52

39

1954

294

46

27

1941

184

50

40

1954

262

53

65

1977

338

100 100100100

7.31

3.70

10.18

5.29
9. 80

5.47

13.77

8.75

87.5

10.0

2.5

999

73.7

7.9

15.8

1,322

65. 9

14.1

19.0

1,439

5.0

35.0

60.0

1,976

56.1

2.4

36.6

4.9

50 ' 0

12.5

32.5

5.0

25. 0

60.0

5.0

10.0

47.6

17.7

28.8

5.9

87.5

10.0

2.5

81.3

13.7

5.0

95 F 1
-0-

4.9

40. 0

50. 0

10.0

ELECTRONICS CONFIGURATION

Auto Pilot  number!
Radar  number!
Radios  number!
Loran  number!
Sidescan Sonar  number!
Fathometers:

Paper recorder  number!
Flasher  number!

Other Electronics  number!

0.41

0. 98

2.56

0. 15

0.12

0.75

1.00

3.10

0.28

0.17

0. 90

1.00

3.40

0.80

0.65

0. 67

G. 99

2. 97

0.34

0.26

G.63

G.95

0.10

0. 78

0.82

0.10

0. 95

0.90

0.90

0.77

0.89

0.27

INVESTMENT
Market Value of Fishing Gear  $! 66,5G4
Market Value of Electronics  $! 12,818
Mazkee Value of Vessel, ~iuolud|u

Fishing Gear & Electronics  $! 290,640
Market Value of Limited Entry

Permit  $!

80,923
9,986

48,638
6,463

76,645
28,660

274,289 155,782556,300

37,000 37,00037,000
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TABLE 12. Characteristics of Vessels, Equipment, and investment in the Southeast
Alaska Purse Seine Fleet



Whole Fleet Cluster 1
�02 vessels! �0 vessels!

Cluster 2 Cluster 3

�0 vessels! {42 vessels!FIXED COSTS

General  minor! vessel
repairs and maintenance

Major vessel repairs
Insurance

Moorage and gear storage
License and permit fees
Association dues

Fishing business expenses
Ma j or equipment acquisition

and replacement
Lease costs

Miscellaneous supplies
TOTAL FIXED COSTS OF VESSEL

OPERATION

PRORATED FIXED COSTS OF

PURSE SEINING

$3,809
4, 805
6, 483

931

683

417

2, 633

$5, 237
6,258

12,305
1,041

705

553

2,284

$ 2,611
3,059
3,496

515

556

297

1,836

$ 3,980
5,321
5,979
1,224

780

481

3,453

7,803
6,303
1 747

12,128
4,550
2,955

5,806
6,216
1 057

7,053
7,491
1 659

$35, 614

$27,002

$48, 016

$32,481

$34,297

$25,949

$28,573

$24,293

VARIABLE COSTS

l. Effort-Varvin Costs

Amount, Per Man Paid bv CrewTotal Cost

Whole Group* Group Group
Fleet 1 2 3

Whole

Fleet
Group

1
Group Group

2 3

$3,407 $3,652 $3,623 $3,167
6,744 9,275 7,039 5,059

190 104 297 125

3,502 4,425 3,954 2,409

$ 590
772

5

$ 609
1,248

5
-0-

$710 $486
811 509

4 6
-0- 11

Food

Fuel

Ice

Gear Repair
Aquaculture

Assessment

Other costs

TOTAL EFFORT-

VARYING COSTS

2,525
147

3,262
228

447 438 238

65 6 8

3, 194
206

4,462
254

353

21

$17,243 $22,172 $18,403 $13,432

Whole Fleet

$1,746 $2,374 $1,969 $1,258

2. Labor Costs ~C.'rou * 1 Group 2 ~Grou 3

Total crew size  including skipper!
Number of unpaid crew
Number of paid crew  excluding skipper!
Net crew wages
Net crew share  wages + gross earnings!
Crew payment method:

 Percent of gross earnings! less
variable costs  /!
Percent of  gross earnings less
variable costs! /!

Other  X!

5.86

0.08

4.78

9,801
0.087

5.89

0.05

4.83

12,184
0.084

5.95

0.05

4.90

9,608
0.090

5.78

0.12

4.66

8,438
0.102

42.1 55.0 45.0 33. 3

35.045.1 42.5 52.4

12.8 12.5 14.310.0

*Cluster
-25-

TABLE 13. Fixed and Variable Costs of Operation in the 1981 Southeast Alaska
Purse Seine Fishery



Ti'18LE 14. Southeast Alaska Purse Seiner s in 1981: Fishing Effort and Income
from Fishing and Honfishing Sources

1'hole Fleet Clus te r 1 Clus ter 2 Clus ter 3
�02 vessels! �0 vessels! �0 vessels! �2 vessels!

TltE SOUTlZ.EST ALASKA
PURSE SEIXE FISIKRY

862
408

2?

862
459

27

836
441
'27

950
439

27

Net Cash Flow $ 11�56

$ 866

12,421
24,841

20,068
40,135

11,777
23,553

8,195
16,390

Return to Labor and

9,763 $17, 093 $ 12,174

$ 398

$2,595

5! 600-$ 2,974-$ 2,657

1.08 1.051.05 1.12

OTHER FISiKRIES

604280 174227

$34,400

$ 2,328

$ 1,8954,248 $ 3,305 $7, 177NOVFISHI!'G I.'ICOiK

a Prorated based on ratio of vessel's purse seine earnings to total earnings.
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Total vessel operating hours
Hours spent fishing
Days spent fishing

Gross Earnings
Fixed Costs

a

Effort Varying Costs
Labor Costs

Depreciation on Hull
a

Opportunity Cost
of Capital: 9 5$

~ 910"

With 5> Opportunity Cost
of Capital

With 10~ Opportunity Cost
of Capital

Number of Persons Returns
Accrue to

Vessel operating hours in.
other fisheries

Vessel gross earnings in
other fisheries

Earnings from crewing in
other fisheries

$107,114
27�02

8,897
46,849

$ 24�66

$2, 182

$ 34,162

$ 1,965

$144,683
32,481
10,706
58,849

$ 42,647

$ 5,486

$69 ! 196

$1,025

$106,933
25,949

8,755
47,079

$25, 150

1,199

$82,870
24,293

7,600
39 321

$ 14,600

$ 1,934



ta labor and management is positive. Assumin" greater liquidity and usia- a
10 percent rote, the return to Labor and mano ement is negative. The calc" Jz-
tians Eor the purse seine fishery reflect the same phenomenon. The pur se
seine fishery, incidentally, shows a far lower incidence of unpaid labor than
do the troll and drif t gillnet fisheries.

The hull depreciation figures used in the determinatian of net income are
likely faz Lower than what would be claimed far tax purposes. They aze
derived from regressians explaining hull value as a function of physical
chazoctezistics, including the year built.  The depreciation mades are
presented in Appendix Tables A.l, A.4, A.7, and A.LO.! By controlling for
other characteristics, the effect on huLl market ~alue of age can be isolated.
This hull depreciation is only part of the total depreciation: the other
component is the depreciation of fishing equipment and electzonics, which is
well represented by fishery average, oz cluster average, expenditures for
major equipment acquisition and replacement, as discussed earlier. A compar-
ison of the two depreciation categories shows that the rate of depreciation
for fishing equipment and electzanics, as a percentage of their total value,
is substantially higher than the depreciation rate for vessel hulls. This is,
an expected result, since useful lives of fishing equipment and electronics
are shorter than those af vessels, and the replacement cast of vessels has
been rising rapidLy in recent years, so that depreciation af the hull through
wear and tear may be somewhat offset by a generaL appreciation in the hull
investmen't.

Since the depreciation figures used in the income tables are predicted from
different statistical models for the whole fishery and each of the clusters
separately, depreciation values for the clusters do not necessarily avezage
out to be the same as the depreciation values for the whole fishery. En the
dzift gillner fishery, this results in the fishery-wide return to labor and
management  with 5 percent opportunity cost of capital! being slightly higher
than, rarher than between, the values for each of the two clusters.

The estimates of permit market values were provided by the Commercial Fisheries
Entry Commission, based on permit transactions which took place in 1981.

The income breakdowns for other fisheries incidental to the fishery of interest
must be viewed with same cautian. Tie have no estimates of opezational costs
which were incurred in these other fisheries, which would offset the gross '
earnings. The accounting is incomplete, also, because it omits gross and net
earnings an individual received while operating a different vessel. Thus, it
would not be appropriate to add the incomes from other fisheries which are
itemized in the income tables to the net cash flow from the fishery of interest,
and conclude thac a net fishing income from all fisheries would result.

Appendix Tables A.l to A.12 present the results of the econometric estimation,
for each of the four fisheries in turn. Generally, the resulting gross earn-
ingsleifort response, cost/effort response, and depreciation functions are
quire goad, in that they have the correct signs and are significant.
5 cudent' s-r statistics aze in parentheses under the regression coefficients,
and p-values  prabability of a type-T. error! aze in parentheses under the
F-statistics. The-depreciation functions for each fishery have the correct
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signs in almost all cases and the age variable is particularly signify.canc in
most cases. An except'an is the purse seine fishery, where the depreciation
functions far cwa of the three clusters were insignificant, though the depre-
ciation function for the whole fishery was quite good.

The gross earnings/effort response functions are hypothesized to have positive
signs, with a coefficient, between zero and one for the power funccions, first
derivatives, and negative second derivatives. The average grass earnings/
effort response functions  GRPUZ dependent! should, therefore, have negative
signs on effort. The grass earnings/effort response functions all had the
correct sign, though in some cases the coefficient on power functions was
greacez chan one; this implies increasing marginal returns, rather than de-
creasing marginal returns. While this is nat implausible, economic theory
suggests that this is not a stable relationship. If some vessel owners are
achieving increasing returns in their pzoduction, we would expect them ca
apply more effort in the future, if it were passible given the regulatory
environment, until they reach a range of decreasing marginal recurns.

The estimated cost/effort response functions were all consistent with the
a priori hypothesis, that the total cost function should have a positive first
derivative. The second derivative of the total cost function is a bit more
ambiguous. A negative second derivative implies a declining average cost,
cansiscent with the achievement of economies of scale. However, unconstrained
by regulation ar resource constraints, vessels would not be expecced to
operate in that range af their cost curve over the longer term. A positive
secand derivacive implies increasing average cost, which is more likely the
range of average cost in which vessels would operate if they were unconsczained.

The estimated total cost/effort response functions all had negative second
derivatives, and the average cost functions had negative first derivatives,
consistent with the fizst case just discussed. This may not be particularly
surprising, given the capacity represented by the Southeast Alaska salmon
fleets and che fact that the marginal cost of additional effort is probably
quite low.

These simple univariate functions explain a fairly large proportion of the
vaziation in the dependent variables, particularly in the troll fleets. The
different coefficients of the equations for different clusters suggest that,
in fact, vessels within a fishery have different cost structures and produc-
tivity.

The purse seine fishery is an example of how segregating the fleet improves
the estimation af the production and cost relationships. In this fishery, the
whole fleet madel did poorly compared with results af the separate cLuster
models, particularly an the production side.

The estimated relationships were used to derive Net Cash Plow and Average Cast
zesponse functions, which can be used far prediction. These are presenced in
Appendix Tables A.13 to A.16, and are the basis for simulation of how earnin-s
of fishermen may change as their effort changes. The net cash flow functions
are simply che grass eaznings response Less the cost response function, where



a sing' eifo. ". variable  OPIiHRS! is used to relate earnings and cos t. The
@vora'~ cost response  AC~! func ions relace the cost: earnings ratio to the
leveL of earnings.

The simple functional forms used for estimation of the earnings and cost
response functions result in ACq functions that aze either increasing-cast or
decreasing-cost over their range. The ACg functions for cLuster 1 of the
drift gillnet fishe~, and for the drift gillnet fishery as a whole, are
increasing-cost, while the average cost of production functions estimated for
all the other fisheries and clusters are decreasing cost.

The comments made earlier about the estimation of cost zesponse functions
apply here as well. The average cost response functions for cluster 1 of the
dr'ft gillnet fishery and the whole drift gi'1net fishery are consistent with
profit maximization. The average cost response functions for the other
fisheries and clusters aze consistent with an industry which is declining-cost
over the range of observation, and which has not been able to achieve prof't
maximization because of resource conditions, industry conditions and regula-
tion, or both.

The models for drift gillnet cluster 1 and the whole drift gillnet fishery
indicate that these vessels are all profitable  in the sense of having posi-
tive net cash flows! over the range of observed data. Thus, no bzeakeven
point  BE2! can be calculated because if occurs outside the range of sample
data. Foz the other models, however, BEP occurs within the range of sample
data and can be calculated. These breakeven points, where gross earnings
exceeds out-of-pocket expense, are presented along with the net cash flow and
avezage cost of production functions.

While the functional forms used in estimation have generally desirable
properties for modeling economic performance, as in any model they are less
reliab1e when extrapolations beyond the range of sample data are made. An
example is the power function used to estimate a total cost curve. The power
function intersects the origin, which, when used for estimation of cost func-
tions, seems to imply that there are no fixed costs of operation. This is an
extrapolation beyond the reasonable lower limit of the function, which should
be one unit of effort  at effort greater than oz equal to one unit, the func-
tion models fixed costs adequately!. Tn fact, actual sample data ranges
 given in Tables 15 to 18! indicate that the lowest observed effort levels
were 24 operating hours in the hand tzoll fishery, 40 in the power troll
fishery, 100 in the drift gillnet fishery, and 300 in 'the purse seine fishery.
This cogent is intended primarily as a caution when the Net Cash Flow oz
Average Cost response functions are used for predictive purposes.

To examine some of the implications of these functions which were just
estimated and derived, the predictions of the net cash flow models at the
extzema and means of sample fishing effort were examined. These are found in
Tables 15 to 13. Ref erring to the drif t gillnet fishery in Table 15, the
modal for the whole fishery predicts that gross earnings for drift gillnet
vessels varied from $15,900 to $33,SOO, total out-of-pocket cost varied fzom
$8,'00 to $22,300, and net cash flow ranged from a low of $1,600 to a high of
$11,500, with a mean-of $10,300-
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TASLE 15. Predicted Economic Performance of the Drift Gillnet Fleet
at Various Levels of Effort

Performance

Effort Level Endicator
%hole Cluster Cluster

2 Model

$7, 616 $9, 630 $ 1,688

$ 6,462$10,284 $ 5,325

$11,523 $2,550 $ 8,972
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Lowest

in

Sample

Mean

for

Sample

Highest
in

Sample

Operating Hours
Total Revenue

Total Cost

Net Cash Flow

Operating Hours
Total Revenue

Total Cost

Net Cash Flow

Operating Hours
Total Revenue

Total Cost

Net Cash Flow

100

$15,973
$8 177

741

$26,256
$15 972

2,000
$33,782
$22 259

225

$21,436
$11 806

759

$25,316
$18 854

1,700
$28,269
$25 719

100

$9, 325
$7 637

732

$19,839
$14,514

2,000
$29,045
$20 073



Predicted Economic Performance of the Hand Troll Fleet at

Various Levels of Effort

TABLE 16.

Performance

Indicator

Whole Cluster Cluster

2 Model

Cluster

3 ModelEffort Level

-$ 1,490 -$ 1,912 1,680 -$ 1,304

-$ 1,790-$ 1,993 2,096

$7,417 $ 7,897 $ 3,594 $ 560
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Lowest

in

Sample

Mean

for

Sample

Highest

Sample

Operating Hours
Total Revenue

Total Cost

Net Cash Flow

Operating Hours
Total Revenue

Total Cost

Net Cash Flow

Operating Hours
Total Revenue

Total Cast

Net Cash Flow

24

$135
$1 625

620

$3,575
$5 568

3,000
$ 17,531
$10 114

30

$ 185
$2 097

574

$ 4,676
$6 466

2,000
$18,307
$10 410

29

$ 163
$1 843

725

$3,292
$5 455

-$2,163

3,000
$12,400
8 8806

24

$134
$1 438

557

$2,942
8 5 038

1,582
$ 8,199
$ 7,639



Predicted Economic Performance of the Power Troll Fleet
at Various Levels of Effort

TABLE 17.

Whole Cluster

1 Model
Per f ormance

Tndicator

Cluster

2 Model

Cluster

3 ModelEffort Level

-$11,025 -$ 1,475-$ 1,462

$ 7,158 $ 3,905 $ 5,072$ 7,212

$ 36,577 $17,922$22,580$61,923
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Lowest

in

Sample

Mean

for

Sample

Highest
in

Sample

Operating Hours
Total Revenue

Total Cost

Net Cash Flow

Operating Hours
Total Revenue

Total Cost

Net Cash Plow

Operating Hours
Total Revenue

Total Cost

Net Cash Flow

40

716

$2 178

1,044
$ 23,546
$16 388

2, 750
$ 66,415
8 29 838

324

$ 6,543
$17 568

1, 121
$29, 746
$22 534

2,750
$88,901
$26,978

60

$ 765
$2 240

943

$21,519
$17 614

2,000
$53,505
$30 925

40

$1,437
$ 6,277

-$ 4,840

1,059
$21,755
$16 683

2, 100
$38,386
$20,464



Predicted Economic Performance of the Purse Seine Fleet

at Various Levels of Effort

TABLE 18.

Performance

Indicator

Whole Cluster

Fisher Model 1 Model
Cluster
2 Model

Cluster

3 ModelEffort Level

-$18,985$ 34,108 $14,873

$37,807 -$ 4,026$13, 286 $ 30,119

$ 40,156 $ 39,440 $ 42,348 $ 50,133
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Lowest

in

Sample

Mean
for

Sample

Highest
in

Sample

Operating Hours
Total Revenue

Total Cost

Net Cash Flow

Operating Hours
Total Revenue

Total Cost

Net Cash Flow

Operating Hours
Total Revenue

Total Cost

Net Cash Flow

300

$54,563
$60 655

-8 6,092

862

$87,121
$73 835

2, 000
$126,524
$86 368

400

$127,872
8 93 764

871

$143,935
$106 128

1,200
$151,122
$111 682

375

$83,768
$68 895

963

$110,384
8 80 265

1,700
$130,351
$ 88 003

300

$24, 942
$43 928

774

$59,454
$63 480

2,000
$141,921
$ 91,788



This model does nat predict mean net cash flow very well, when compared with
Table 5, primarily because it overestimates gross earnings by some $3,500 ~
The models for individu~l clusters are bettez in terms of their predictions of
mean net cash flow, though the cluster 1 model is somewhat peculiar since it
predicts that cash flow decraases with increasing effort  implying that vari-
able casts aze not being met'!. The results of the separate cluster models
suggest that gzass earnings in the fishery range from $9,300 to $29,000, total
casts in the fishery ranged fzom $7,600 to $25,700, and net cash flow ranged
from $1, 688 to $9, 630.

should be emphasired that the predictions of economic performance at mean.
sample effort in Tables 15 to 18 cannot be compared directly with actual
sample results in Tables 5, 8, 11, and 14. The reason is that the economic
perfozmance models are nonlinear and involve tzansfozmatians of the cost,
earnings, and effort variables; the means for untransformed variables do not
coincide with the means af transformed variables. If the models were linear,
we would expect that a perfect madel would predict the same levels af costs
and earnings at mean sample effozt as these actually observed; this is not the,
case with nonlineaz models. Thus, the comparisons between madel predictions
and actual sample results at mean effort levels are only approximate.

The whole fishery model and cluster models aze similar in the hand troll
fishery.' The ~hole fishezy predicts a mean net cash flow of -$2,000, while
the mean net cash flows predicted foz the individual clusters range from
-$1, 800 to -$2, 200. There appears to be a slight downward bias in the pro-
duction functians at the mean effort level.

In the power troll fishery, the whole fishery model predicts gross earnings
ranging from $700 to $30,000, while individual cluster models predict gross
earnings ranging from $800 to $89,000. Net cash flows range from -$1,500 to
$37,000 in the whole fishery model, and is $7,200 at the mean effort level,
while individual cluster models predict cash flows ranging from -$11,000 to
$62,000, with predictions at mean effort of $3,900 to $7,200. ~

In the purse seine fishery, the cluster 1 and cluster 2 models predictions of
net cash flow at mean effort were fairly close, though the cluster 3 model
predicted a net cash flow of -$4,000, compared to a sample value of $11,000.
The ~hole fishery madel predicted cash flow at mean effort. to be about $11,000
less than the sample value.

One of the impoztant issues in salmon management in Southeast Alaska is how to
achieve reductions in the catch of chinook salmon, which has been viewed as
desirable in light of the threatened condition of caastwide chinaok stocks and
the efforts to negotiate a treaty an salmon catch with Canada. The models
developed here can be used to gain insight into the reductions in gross earn-
ings and net cash flow which cauld be expected to accompany the institution of
policies ro reduce chinook catch through curtailment of fishing effort in any
or all of the Southeast Alaska salmon fisheries.

Thu catch of chinook varies widely from the net fisheries, where they are
captured incidentaZly, to the troll fisheries, which target on chinook and
coho saLmon  Table 19!. Chinook salmon constituted 15 percent of the troll

-34-



C7
~ CD I

Ch ~ 1
/4 I

r
C7

JJ
0

CD

O

CI

C C C
0'

I/l CD
o ~

CV
42

~ ~
III

R
CV IV

CJ

C
O O

C

g ~

O

O

C N~ ~
CD

IVI

Ch M
~ ~ CD CD~ ~

I/C
CV

CD cv
M

0 ~
M

~ ~
CV

O

CI ~
O
C

Cll O
~ 0

Ill

l/l0

O

O

CV

OM aPI

C

~ ~
CD

~ ~

A 0 0 C
'a C CCI

0I@4

O OIII
C

Ill C
C/I.

IQ
~ ~

CV
r

Ill

~ ~
CD
CV

M
Ch

CI
7

O
M O OM CD

~ ~
I/C

~ a

QIV ue
CJ

Cl CII

Q M
C 0 E

4 A w
~ ~ 0 CCI

0 C/l
C

0~m

H O

~ 00 hs

-35-

4J
Cll
Cll

0
C/l

0 C 0
4J

0

C

0
C/l

C

4J

0

Cl CII
7

Cl
C4

N

u
4J

O
CJ C7

O

CJ
Co

D Qe

4
Cl
0 I

N
CJ

C
C7
O

C 0 E
kJ
4I 0 D
C 0 C/l

C

U O

C

0 CII
CA O
IIJ 0

CJ 0
Cl O

M

CD M
~ ~

hl
O CD

Vl
CV

~ ~
N

A
O
IM

~ 0
Ill
C C

0 E
0 4

4I 0 CD
C C

CJ W

C 0
4J

Ql
Cll O
OJ 0,

E
V 0
4I O
C
C/l

C 0
4J

I/I Q
lll 0.

g
U 0
Cl O
0
C/I

I/I
CS
CP
4k

0
C/I

'Q Cl

Cl

0

JJ

C E

A



catch bi wei�.hc and 56 percenc by value in 1981, while ic constituted far
sm;ilier amounts in the nec fisheries. However, because chinook salmon ere sa
large and high valued, their importance in the catch by value can be as much
as an order of magnitude greater chan their importance by number.

The question af distributing same of the chinook cutbacks co the nec fishe:ies
has noc been extensively studied, because it seems fairly obvious that extrac-
ting significant cutbacks in chinook catch from net fisheries ~ould impose far
greater losses on net fisher en chan commensurate cutbacks impose on trailers.
Nevertheless, it is useful ta know whac kinds of impacts on incomes to fisner-
men would result fram reductions in effort which are induced by fishery policy.
Usually, gross estinates of loss have been developed by multiplying an esti-
mated exvessel pr'ce by the expected reduction in catch, but the net cash fla"
models can help predict the net losses ca fishermen. If effort is curtailed,
grass earnings are reduced, but less inputs to production are used, sa that
the net loss should be smaller.

This is a complex question to which only a fairly simple treatment can be
given, at present. Two important Linkages are involved in the question of how
fishery policy affects fishing income:  I! how does fishery policy affect
effort deplavment; and �! how da effort changes affect incomes?

A satisfactory answer to the first question is beyond the scope of the present
endeavor. A most difficult aspect of that question is the substitution
relacionships involved in effort deployment by fishermen. If a time-area
closure is instituted, for example, is the histaricaL effort in that time-area
cell which is reduced by the closure a net reduction in effort, ar are there
increases in effart elsewhere in the fishery or in other fisheries which are
offsetting?

Recognizing that the first question may never be fully answered, it is useful
to examine the effects on fishing income of assumed reductions in fishing
effort. If it can be determined that a particular policy or set of policies
will reduce overall fishing time by 10 percent, say, in a given fishery, then
the net cash flaw models can provide information on the effects on income.
This is still not a full accounting of the problem, unless it can be assumed
that there are no substitutions of effort between fisheries. Given che tine-
specific and area-specific nature af many Alaska fisheries, and the logistical
or financial barriers ta entry which often exist, this may nat be *n unreason-
able assumption.

t4ith these consideratians in mind, Tables 20 to 23 present, far each fishery,
modeL predictions of the effects on fishing income of a policy which resulted
in a 10 percent decrease in fishing time  hours spent fishing!. The changes
in total revenue, net cash flow, and net crew wages are presented, which
provide an indication of how the impacts are borne by the different factors of
production. Reductions in gross earnings not accounted for by the changes in
net cash flow or crew wages represent reduced purchases of other inputs such
as food, fuel, and gear repair.

A couple of anomalies should be noted. In the drift gillnet fleet, the cluster
1 nodal predicts .that net cash flow will increase far this portion of che
fleet if fishing tine is reduced; this follows directly from the character-
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ist:cs af th's radel, which were discussed earlier. The interpretation of
this pheno-..enon Xs that savings from Large reductions in other inputs  food,
fuel! af Esets the dec'ine in the owner's portion of grass earnings. Thus,
even thou h grass earnings and crew wages decline, net cash flow increases for
thxs troupe

A second anomaly is in the purse seine fleet, where the whole fishery madel
predicts that the sum af the reductions in net cash flaw and net czew wages
exceeds the lass in gross earnings. This implies that purchase of other
inputs  faad and fueL! inczease wirh the decreasing effort, which is hardly
sensible. The cluster 1 and clustez 2 models predict reductions in puzchase
of other inputs, as would be expected; the cluster 3 model, like the whale
fishery madeL, predicts increased purchases of other inputs, though the
magnitude  $55! is smallez than for the ~hole fishezy model  $234!. This
rends to zeinfarce the conclusion that the cluster procedure improves the
quality of the purse seine fishery model.

There are, of course, uncertainties about the actual effects of' a policy on
fishing t'me. To account for these uncertainties, a range of values far rhe
reduction in fishing time should be evaluated. If the best guess was thar
fishing tMe would be reduced by 10 percent, it should be bracketed by higher
and lower values  perhaps 5 percent and 15 percent! to examine the sensitivity
of the model pzedictions to that parameter.

The agg.egate impacts of each model were estimated by simple extrapolation af
sample results to the population. In the clusrer model, this assumed that the
sample repzesenratian of each cluster was proportional to its occurrence in
the popularian; that is, that response rates foz clusters  i.e., for vessels
with different physical characteristics! were equal. In both models, it
assumed that the sample was representative of the population with respect to
income, as weLL.

Some idea of the validity of these assumptions can be obtained by a comparison
of the sample of vessels analyzed here with the population in certain charac-
teristics. Because the Commercial Fisheries Entry Commission was one of the
collaborating agencies in the survey, it was possible ta make comparisons of
the sample to the population in terms of two variables: gross earnings and
keel length. These comparisons suggested that for every fishery the samples
were representative of the population in terms of keel length. Chi-square
tesrs were performed on the observed vs. expected frequency of occurrence of
sample vessels in several length categories; in each instance, the null
hypothesis  that sample frequencies were zepzesentative of population frequen-
cies! cauld not be rejected. Similar tests were conducted on each fishery,
for each of sevezal gross earnings categories, and in two cases the null
hypothesis was rejected. These were the power troll and hand troll fishery,

,.and in each case there was slightly greater representation from hi hez gross
earnings categories.

The species composition of 1981 catches by value presented in Table 19 can be
used to provide rough estimates of the reductions in chinook saLmon which
.would be expected to .result fram the reduced fishing time. For example,- in
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198l, chinook salman canrributad roughly 0.4 percent by value to the caccbas
of Sou chaos AIaska purse seiners. Assuming the intarcep t ion rate of chinoo~.
was the same during the fishing time which was reduced as during Che whole
saason, 0. 4 percent of the reduced gross earnings in che fleet would represen.
tha valua ai chinook salmon not caught. Dividing this by the average value
per fish fram Tabl» 19, the number of fish this represents is obtained. Thes-
numbers are also presented in Tables 20 ta 23.

If managers have a good understanding of where and when chinook catches occur
in a part'cu'ar fishery, they may be able to achieve higher than average
reductions in ch'nook catch by certain kinds of closures. However, the
substitution of effort which a closure would probably cause should result in
some offsett'ng inc eases in chinook catch. In recognitian of this uncertain-
ty, three rates of chinook interception were employed, to bracket the mean
value with higher and lawez estimates.

A simplificatian was used in the prediction of the effects of a 10 percent cu:..
in fishing time. All vessels in a category were assumed to have ident-'cal
costs and earnings equal to the mean far the category. Thus, in the whole
fleet model, all vessels were assumed to have the mean value for grass earn-
ings and total cost; a11 vessels in cluster' l were assumed to have costs and
earnings equal to the means for cluster 1; and so forth. When the simulation
models are more fully computerized, the effects of the reductians in fishing
time can be estimated foz each vessel at its actual values of cost and earn-
ings; ho~ever, it is not expected to make much difference in the results.

COif CLU S IONS

The relationships between fishing earnings, costs, and effort developed here
shouLd prove useful in the analysis of policy relating to fisheries. Previous
research on the costs and earnings of Alaskan fishing vessels has typically
resulted in profiles of "typical" vessels, or avezages for a whole fleet or
vessels of a particular hull type. While these profiles can be useful as
benchmazks of average econamic perfazmance for a fishezy, they are of somewhat
Limited utility in policy analysis. This results from the absence of any
links becween what happens with policy and fleet response to it.

This study develops the linkage between fleet effort and economic performance
through the escimation of earnings/effort and cost/effort functions for each
of the maj or Southeast Alaska salmon fisheries: purse seine, hand troll, power
troll, and drift gillnet. These functions, estimated czoss-sectionally,
permit the prediction of how incomes from and costs of fishing change with
fishing effort in the Saucheast Alaska saLmon fisheries. The way in which
these relationships can be used is illustrated with an example, in which the
effects of a 10 percent reduction in fishing time on fishing incomes and
chinaok sal=an catch in each fishery are estimated.

This study' s results indicate that, while vessel owner-apezators were generaLLy
covering their ouc-of-pocket expenses in 19SL  except in the hand troll fish-
ery!, economic recuzns from fishing were not sufficient to attract new
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invcstmczt into the fishery. A particularly important element is the
opportunity cos of cap'tal, which may be Less than the prevailing market rate
because of the illiquidity of the fishing investme~t. When opportunity costs
of capital were assumed to be lO percent of the investment, which is fairly
common, the returzs to labor and management were negative; at a lower rate
�'."! which may better reflect the illiquidity of the investment, the return to
labor and management was generally positive for the power troll and purse
seine fishery. Ho~ever, even at the 5 percent opportunity cost rate, only the
purse seine fishery yielded a return to labor and management which might equal
or exceed the opportunity cost of labor and management. Needless to say, the
results here, as in other studies, are sensitive to the rate of interest
chosen for the opportunity cost of capital, both because of potential illiquid-
ity of the investment and the large amounts of capital tied up in fishing, as
well as the financial risk involved with fishing.
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APPENDIX I

Estimated Crass Earnings/Effort Response, Cost/Effort Response,
Fishing Tf.me, and Depreciation Functions for the 1981 Southeast
Alaska Salmon Fleets.
%p



The 1981 Sourheast Alaska Drif t Gillnet Fleet: Estimated
Deprociation Functions for the Fleet as a Vhole, and for
ilajor Subf'eets

TABLE A. l

thole F' ee t:

R - 0.615 F ~ 47.78

�.0000!
n 118

Cluster 1:

LBTVAL ~ -7.85044 +3.27471 LYRBLT +1.20842 LLNGTH -0.06754 LiZP +0.36714 LCRT
 -3.22! �.82! �.72!  -1.28! �.69!

2 0 659 F ~ 21.26

�.0000!
n ~ 43

Cluster 2:

LBTVAL 2.07213 +0.89510 LYRBLT +0.88145 LLNGTH +0.10991 IMP +0.47968 LGRT
�.81! �.65! �.47! �.89! �. 16'!

R 2 0.274 F ~ 7.98
�. 0000!

n 75

LBTVAL ~ -1.22730 +1.20562 LYRBLT +1.45754 LLVGid +0.06786 L'IHP +0.60019 LGRT
 -0. 77! �. 99! �.67! �. 95! �. 91!



The 1981 Southeast Alaska Drift Gillnet Fleet: Estimated
Cross Earnings/Effor" ResPonse Functions for the Fleet as
a Miole, and for Major Subfleets

TABLE A 2

Vhole Fleet:

Cluster 1:

Cluster 2:

LFQICRS ~ 7.45512 +0. 38179 LOPRHRS
�6. 89! �. 68!

LGRPUE 8. 22146 -0. 71626 LFSHKtS
�9. 00!  -10. 26!

LFOIGRS 8. 02337 +0. 32009 LOP%US
�. 26! �. 43!

LGRPUE 9.16947 -0.84402 LFSHHRS
�3.80!  -7.83!

LFOIGRS ~ 7. 17382 +O. 41080 LOPRHRS
�5.55! �.85!

LGRPUE ~ 7.28303 -0. 58035 LFSHHRS
�4.24!  -7.05!

F 32.25

�.0000!

F ~ 105.19

�.0000!

F 5.89

�.0199!

F ~ 61.32

�.0000!

F 34. 27

�.0000!

F 49. 68

�.0000!

R2~02'5
n 115

R 2 ~ 0.500
n 105

R 2 ~ 0.109
n = 41

R 2 0.613
n 39

R'2 0.313
n=74

R 2 = 0.428
n 66



The 1981 Southeast A?aska Drift Gillnet Fleet: Estimated
Cost/Effort Response and Fishing Time Functions for the
Fleet as a Whole, and for Major Subfleets

TABLE A. 3

@hole 'Fleet:

F ~ 171.62 R'2 0 617
�.0000! n 107

Cluster 1:

Cluster 2:

LCSTPLE ~ 7.46958 -0.66572 LOPRHRS
�4. 79!  -8. 67!

LFSHHRS ~ 0.30956 +0.89456 LOPRHRS
�. 69! �3. 10}

LCSTPUZ = 7. 29122 -0. 61497 LOPRHRS
 9.I.8!  -5.08!

LFSHHRS ~ 0. 39975 W.87716 LOPRHRS
�.37! �.40!

LCSTPUZ ~ 7.45536 -0.67743 LOPRHRS
�2.20!  -7.31!

LFSHHRS 0. 26344 +0. 90376 LOPRHRS
�. 70! �5. 70!

F ~ 75.20

�.0000}

F ~ 25.79
�.0000!

F 29.14

� F 0000!

F ~ 53.38
40.0000}

F ~ 246.43

�.0000!

R 2 0.444
n~94

R 2 0.422
n~35

R 2 ~ 0.419
n ~ 40

R2~0475
n 59

R 2 ~ 0.788
n 67



The L9$1 Southeast Alas~ i and Troll Fleet: Estimated
Depreciation Functions f-r= the Fleet as a WhoLe, and for
Major Subfleets

TABLE

Whole Fleet:

LBTVAL -6.04907 +1.34265 LYRSLT +6.24-' 33 LGRT +0.15211 LHHP +2.70177 LL4GTH
 -2. 93! �. 47! �.6= �.77! �.05!

R2~0591 a 112F 41.07

�.0000!

Cluster 1:

R 2 - 0.659 n 39F 19.35

�. 0000!

Cluster 2:

LBTVAL -7.83047 +1.85188 LYRBLT +0.063:-:-3 LGRT +0.34853 I29iP +2.35541 LLZGTH
 -2.43! �.59! �.:-:D! �.00! �.07!

R'2 0 ' 581 a~34F ~ 12.45

�. 0000!

Cluster 3:

LBTVAL 2.92210 +0. 03344 YRBLT +0. 01274 GRT -0.84976E-3 MHP +0.15894 LNGTH
� 73! �.36! �.32'  -0.37! �.55!

R 2 0.532 n 47F ~ 14.07

�. 0000!

BTVAL -38681.58722 +521.87974 YRBLT +l=e12.90606 GRT +39.75019 51HP +494.93121 L:
 -1.86! �.26! �.51! �.58! �.77!



LADLE A. 5 Tho 1981 Southeast Alaska Hand Troll Fleet: Est';..a ted
Gross Earnings/Effort Response Functions for the Fleet as
a Whole, and for Major Suofleets

Whole Fleet:

F = 213.44 R 2 ~ 0.551
�.0000! n = 174

Cluster 1:

Cluster 2:

Cluster 3:

LFOIGRS 1.69803 +1.00848 LOPRHRS

{4.05! �4.61!

LFOTGRS ~ 2.44670 +0. 92816 LFSHHRS

�. 33! �3.92!

LFOIGRS 1. 38453 +1.11881 LOPRHRS
�. 93!  9. 55!

LFOIGRS ~ 2.11315 +1.04589 LFSHHRS'u �.43!  9. 95!

LFOIGRS ~ 1.94830 +0.93385 LOPRHRS

�. 72! �.99!

LFOIGRS ~ 3.18320 +0. 77874 LFSHHRS

�.70! �.65!

LFOIGRS ~ 1.74009 +6. 98954 LOPRHRS

�.53!  8-62!

LFOIGRS 2. 15416 +0. 95597 LFSHHRS
�.36!  8 ' 59!

F ~ 193.70

�.0000!

F 91. 10

�.0000!

F 99.02

�.0000!

F ~ 63.86

�.0000!

F 44. 26

�.0000!

F ~ 74.30

�.0000!

F = 73.83

�.0000!

R 2 ~ 0.528
n 173

R 2 ~ 0.662
n = 47

R 2 ~ 0.685
n 46

R'2 0 520
n 59

R 2 ~ 0.427
n 59

R'2 0.522
n 68

R 2 0.521
n=68



The 1981 Southeast Alaska Hand Troll Fleet: Esc'~ted
Cosc Effort/'Response and Fishing Time Functions for the
Fleec as a Whole, and for 9~jar Subfleets

TAHLE A. 6

Whole Fleet:

F ~ 1745 49 R'2 0 906
�.0000! n ~ 181

Cluster 1:

F ~ �20.64! R 0.939
�.0000! n ~ 48

Cluster 2:

Cluster 3:

F ~ 4451.37 R ~ 0.985
�.0000! n=70

LCSTPUE ~ 6.19025 -0. 62137 LQPRHRS
�1. 50!  -13. 32!

LFSHHRS = -0.36588 +1.01040 LOPRHRS
 -2. 51! �1. 78!

LCSTPUE = 6.35080 -0. 61850 LOPRHRS
�0.20!  -6.19!

LFSHHRS = -0.58302 +1.04544 LOPRHRS
 -2.46! �6.85!

LCSTPUE ~ 6.38346 -0. 66280 LOPRHRS
 -7.91! �2.34!

LFSHHRS ~ -0.20980 +0 97201 LOPRHRS
 -0.56! �5.82!

LCSTPUE 6.00337 -0. 60122 LOPRHRS
�4.90}  -9.16!

LFSHHPS ~ -0.39132 +1.92694 LOPRHRS
 -3.99! �2.17!

F 177.48

�.0000!

F ~ 38.28

�.0000!

F 62.51
�.0000!

F ~ 250.26

�.0000!

F % 83.94

�.0000!

R 2 - 0.568
n= 135

R 2 ~ 0.523
n 35

R 2 0.589
n 44

R 2 ~ 0.801
n~63

R 2 0.601
n 56



The 1981 Southeast Alaska Power Troll Fleet: Estimated
Depreciation Functions for the Fleet as a Whole, and for
Major Subfleets

TABLE A. 7.

Whole Fleet-

BTVAL ~ -101 340 +847. 1028 YRBLT +68. 81457 i!HP +1375 89255 GRT +2293 .48023 I NGTrI
 -5. 01! �. 95! �.29! �.46! �.79!

R 2 0.654 F ~ 69.41

�.0000!
a~146

Cluster 1:

BTVAL ~ -192,550 +2181.01525 YRBLT +6.18057 MHP +835.42164 GRT +3268.47117 LENGTH
 -2 ~ 39! �. 10! �-06! �.20! �.92!

R ~ 0.472 F 7.71

�.003!
n 31

Cluster 2:

LBTVAL ~ 4. 72204 +0. 42169 LYRBLT +0.03067 LKP +0.46775 LGRT +0.85840 LL'NGTH
�. 50! �. 75! � ' 15! �.70! �.69!

R 2 0.465 F - 11.65

�.0000!
a~50

Cluster 3:

R 2 0.280 F ~ 7.21

�. 0001!
a 65

BTVAL -54440. 74605 +159.36634 YRBLT +1856.65392 LNGTH +734.23361 GRT +80.74605 >IH:
 -2. 65! �. 85! �.09! �.90! �. 97!



'The l981 Southeast Alaska Power Troll Fleet: Estimated
Gross Earnings/Effort Response Functions for the Fleet as
a hhole, and for ".faj or Subfleets

TABLE A.8

Vhole Fleet:

F ~ 408.70 R 2 = 0.740
�. 0000! n 144

Cluster 1:

Cluster 2:

F ~ 302.86 R 2 = 0.846
�.0000! n=56

Cluster 3:

LFOIGRS ~ 2.62465 +1.07061 LOPRHRS

�.84! �9.08!

LFOIGRS ~ 3.42682 +0. 99124 LFSHHRS
 9.48! �8.01!

LFOIGRS 1. 73396 +1. 22003 LOPRHRS

�.44! �1.80!

LFOlGRS. ~ 4. 98957 +0. 78504 LFSHHRS
�.78! �.07!

LFOIGRS = 1.67969 +1.21151 LOP%PS

�. 61! �7. 40!

LFOIGRS 2. 22288 +1.18075 LFSHHRS

�.93! �6.73!

LFOIGRS ~ 4. 21052 +0. 82944 LOPRHRS
�.37!  8.60!

LFOIGRS ~ 4.44688 +0.82196 LFSHHRS

�.92!  8.48!

F 324.22

�.0000!

F 139. 28

�.0000!

F 36.87

�.0000!

F 279.98

 O.OOOO!

F 73.97

�.0000!

F 71. 96

�.0000!

R 2 0.70l
n 139

R 2 0.807
n=34

R 2 0.536
n ~ 32

'2
R ~ 0.843

n 53

R 2 ~ 0.584
n~53

R'2 0 577
n = 53



The 1981 Southeast Alaska Po~er Troll Fleet: Estimated

Cost/Effort Response and Fishing Time Functions for the
Fleet as a Whole, and for Major Subfleets

TABLE A. 9

Whole Fleet:

F 2914.18 R 2 0.954
�.0000! n~ 143

Cluster 1:

Cluster 2:

F ~ 1051.66 R'2 0 953
�.0000! n ~ 53

Cluster 3-

F ~ 1769.54 R 2 0.969
�.0000! n 57

LO<v'NCST = 5, 95798 +0.55553 LOPREPS

�3.16!  8.45!

LFSHHRS ~ -0.30057 +1.00717 LOPRHRS
 -2.37! �3.98!

LCSTPUE = 8. 61438 -0.79943 LOPRKtS

�. 41!  -4. 85!

LFSHHRS =. -0.83004 +1.08268 LOPRHRS
 -1. 64! �4. 80!

LOWNCST 4.64889 +0.74865 LOPRHRS
�0.03! �0.83!

LFSHHRS -0. 32989 +1.00904 LOPRHRS
 -1.59! �2.43!

LCSTPUE 7. 64405 -0. 70164 LOPRHRS
 8. 98!  -5- 74!

LFSHHRS ~ -0. 15370 +Q. 98808 LOPRHRS
 -0.96! �2.07!

F 71.40

�.0000!

F ~ 23.56

�.0001!

F ~ 218.92

�. 0000!

'F 117.38

�.0000!

F 32.93

�.0000!

R'2 = 0 395
n 109

R = 0 495

n~24

R'2 ~ 0 875
n ~ 32

R'2 - 0.726
n 45

R 2 ~ 0.477
n 36



The 1981 Southeast Alaska Purse Seine Fishery: Estimated
Depreciation Functions for the Fleer. as a Qiole, and for
Ma j o r Sub f lee ts

TABLE A.10

Whole Fleer:

LBTVAL 8. 90813 +P. 01702 YRZLT +P. 01666 G?T +0. 35570E-3 MHP +0. 02903 LENGTH
�4.38! �.14! �.34! �.55! �. 15!

R 2 - 0 618 n 73F 30. 09

Cluster 1:

LBTVAL 8.65294 +1.37035 LYRBLT -0.09992 LGRT +0.21602 LMHP -0.60887 LL:tGTH
�- 96! �. 61!  -0.31! �.59'!  -0.62!

'2
R -0. 25R P P7F ~ 0 21

�. 9275!
n~16

Cluster 2:

R 2F 1.84

�.1565!
n 27

Cluster 3:

LBTVAL ~ 1.05182 +0.42187 LYRBLT +0. 79515 LGRT +0.60566 I2KP +0.81096 LLZGTH
�. 16! �.10! �.54! �.15! �.53!

'2
R ~0. 258 n 30F 3.52

�. 0207!

LBTVAL = 15. 46613 +0. 47009 LYRBLT -0. 05864 LGRT -0.31381 LKiP -0.81771 LLZGTH
�.98! �.90!  -1.17!  -0.12!  -0.51'!



T' he l98l Southeast AIaska Purse Seine Fishery: Estimated
Crass Earnings/Effort Response Functions for the Fleet as
a '~"nole, and far iitajor Subfleets

TABL A 11

Vhale Fleet:

Cluster l:

Cluster 2:

Cluster 3:

LFOIGRS ~ 7. 74184 +0. 53198 LOPRHRS
�.92! �.73!

LFaIGZS - 8.45284 +0. 48759 LFSKKS
 9. 10! �.12!

LCRPUE 10. 99612 -0.85384 LFSHHRS
�.39!  -3.43!

LGRPUE ~ 9. 33407 -0.62305 LFSKUS
�.64!  -3.04!

LFOICRS 5.37573 +0.94934 LFSHHRS
�.16! �.38!

F ~ 7.47

�.0079!

F 9.76

�.0027!

F ~ 11.77

�.0089!

F ~ 9.24

�.0067!

F 19. 16

�.0002!

R 2 0.084
n ~ 72

R'2 0.124
n~63

R 0 545

n 10

R 2 ~ 0 292
n~21

R ~ 0 393
n 29



The 19S1 Southeast Alaska Purse Seine Fishery: Estimated
Cost/Effort Response and Fishing Time Functions for the
Fleet as a Whole, and for Major Subfleets

TABLE

Phoebe Fleet:

Cluster

Cluster 2:

Cluster 3:

LCST?Ui = 9.95040 -0.81371 LOPRHRS

 9.410!  -5.191!

LFSHHRS = -0.15267 +0. 90924 LOPRHRS

 -0. 19! �. 57!

LCSTPUE 10.49488 -0. 84083 LOPRHRS

�.68!  -3.64!

LFSHHRS' = -l. 01527 +1.04034 LOPRHRS
 -0. 309! �. 10!

LCST?VE - 10. 18048 -0. 83805 LOPRHRS

 8.10!  -4.49!

LFSHH?.S = 0. 71049 +0. 77610 LOPRHRS

�. 63! �. 60!

LCSTPUE = 8.47467 -0.61155 LOPKiRS

�.83!  -3.29!

LFSHHRS ~ -0.50460 +0. 96542 LOPRHRS

 -0. 48! �. 18!

F ~ 26.95

�.0000!

F ~ 57.36

�.0000!

F 13.23

�.0054!

F ~ 4.39

�.0601!

F ~ 20.12

� ' 0003!

F ~ 21.20

�.0002!

F ~ 10.81

�.0028!

F ~ 38.13

�.0000!

R 2 = 0.298
n~ 62

R'2 ~ 0 468
a~65

R'2 = 0.550
a~11

R 2 ~ 0.220
a ~ 13

R'2 0.502
a~20

R'2 0 479
a ~ 23

R 2 0.260
a~29

R'2 ~ 0 570
a 29



The 1981 Southeast Alaska Drift Gillnet Fishery: Net
Cash Flow and Average Cost Response Functions

TABL . A. 13

Whole Fleet:

NCF = 4906. 81 OPRHRS -1753.87 OPRliR50'33

ACR 0. 024 FOICRS

Breakeven Point  BE?! Indeterminatea

Cluster 1:

NCF 10217. 15 OPRHRSO' 13682 -1467. 36 OPRHRS

7 65 F. 09 FOIQR51.81414

BEP Indeterminate

Cluster 2:

NCF 1625. 52 OPBHRS -1729.11 OPRHRS

AC =. 3.21 FOIGRS 0 149
R

BKP $2,458

The models for Cluster 1 and the whole fleet predict increasing average
cost over the range of sample data; it is not possible to extrapolate for
low values of effect to determine the breakeven point.



TABLE A.14 The 1981 Southeast Alaska Hand Troll Fishery: Net Cash
Flo~~ and Average Cost Response Functions

Whole 'Fleet:

NCF 5.46 OPRHRS1.00848 487.97 OPRHRS

R ~ 257.94 FO1CRS 0. 6 55

Breakeven Point  BEP! $7,264

Cluster 1:

NCF = 4.50 Op~uRS1.09342 572 95 OPRHRS0.38150

ACR 339. 09 FOIGRS

BEE $7,696

Cluster 2:

NCF 7.02 OPRHRS ' -591.97 OPRHRS

ACR .= 292.94 FOIGRS 0 63892

BEP ~ $7, 259

Cluster 3:

NCF 5 93 OPRHRSO. 98172 404 79 PE~SO ~ 39878

ACR 196. 43 FOIGRS-o ~ 59379

BEP $7, 257



TABLE A.L5 The 1981 Southeast Alas'-a power Troll Fishery: Net Cash
FLow and Average Cost Response Functions

Vho Le FL ee t;

NCF 13.80 OPPZRS1.07067 -222.26 QPHF&50.6LS 0

ACR ~ 48.77 FOZCRS 0 42214

Breakeven Point  BEP! $9,980

Cluster 1:

NCF 5. 66 OppmSL. 22003 5510. 33 OP~SO. 20057

AC 4140. 95 FOTGRSR

BEP $21,318

Cluster 2:

NCF ~ 5. 36 OPRp+Sl. 21151 104 ~ 47 QPRHRS 74865

ACq 37.00 FQL'GRS os 38205R

BEP ~ $12,727

Cluster 3:

HCF 67 ~ 39 OPRMSO. 82944 2088 18 QPRHRSQ 29836

AC ~ 459. 19 FOIGRSR

BEP ~ $14, 371



TABLE A. 16 'Die 1981 Southeast Alaska Purse Seine Fishery: Net Cash
Flow and Average Cost Response Func tions

Whole Fleet:

NCF 4352. 04 OPRHRSO 44334 -20,960.61 OPRHRS

ACR ~ 128. 74 FOIGRS 0 57980

Breakeven Point  BEP! $4,352

Cluster 1:

NCF = 51,417.11 OPRHRS 15206 -36,130.04 OPRHRSO- »9»

ACR ~ 0.42314 FOIGRS

BEP Indeterminatea
gi

Cluster 2:

NCF 14,792.70 OP~SO.29255 26 383 13 OPRHRSO.16195

ACR 129.68 FOIGRS 0.44642

BEP ~ $54,066

Cluster 3:

NC'F 133 e 85 OPRHRS ~4791 84 OPRHRSO r 38845

ACR 601. 57 FOIQRS

BEP ~ $66,638

aThe model for Cluster 1 predicts increasing average cost over the range
of sample data; it is not possible to extrapolate for low values of
effort to determine the breakeven point.



Questionnaires used in the study



I>iSTRUCTIO'AS: Please try to answer every quest'an as completely as possible. Exceot whez
noted, all questions refer to your Sautheast Alaska salmon purse seine activities on!.y.

Z. VESSEL AND GEAR INFORMATION.  If you Purse seined for salmon in Southeast Alaska with more
than one vessel in 1981, just fill out information far your PRINCIPAL vessel-the one you
used the mast! .

2. ~ Grass tons1. Register length

3. Hain engine: hozsepower

tons

hp Hull Canstruction:  circle one!4

 circle one! a. gas

 circle ane! c. inboard

b. diesel

d. outboard

a. wood b. aluminum c. steel

d. ferro-cement e. Fiberglas

5. . ir Built Hold capacity
in cubic feet=

19 e.
cu.

7. Did yau usually deliver:  circle one!

a. shore-side b. to a tender on the grounds

B. Nethod af holding product:  circle one!

chilled seawater  slush ice!

c. ice

b. refrigerated seawater

d. other  please list!

9. vessel Electronics:  circle the items your vessel has, and list the number of
radias!

a Auto pilot

d. Loran  A or C!

c. Radios  numberb. Radar

e Sidescan Sonar f. Other  please list!

g. Fathometer: papez recorder h. Fathameter: flasher

10. What is the approximate TOTAL VALUE of your vessel's electronic equipment?
 That'is, what could you sell the equipment for today?! $

11. What is the approximate TOTAL VALUE of your vessel's fishina eauipment
 inc!.uding nets and lines, power blocks, skiffs, etc.!?

12. What is the apozoximate TOTAL VALUE af your vessel,, including its
elect onics and fishing gear?  Again, what could you sell your vessel

r today?!

13. Da yau own the vessel you fished with?  circle one!
I!-1

PLEASE TUR'1 THE PAGE AND CONTINUE

a.. yes b. no

.he United ." shermen of Alaska and Southeast Alaska Seine Boat. Owners and Operators Assoc.'at'on,
ass jsted by rhe Alaska Sea Grant Program, are conducting a survey of fishermen wha partic'=ated

the Southeast Alaska purse seine . ishery in 1981. Information f rom this survey will be
a av.'ded foz public release in summary form only. Be assured all infarmat'an you provide will
e held in st ictest conf'dence. Responaents need not include their name, vessel name, or ADF6G

numb e



If yes, what =a=ceo da you owr ~

If vau dc"..'t own he vessel yau fished with, d'd yau lease
 c'rcl«anc!

it?

a yes b.

c. What were vour lease casts  i any! for Southeast purse seining in
1981?  put zero if vou had no lease costs!

li. Were you SKIPPER of the vessel?  circle one!
a. yes h.

15. What is the vessel's appz'oximate FUEL CQNSUNPT ON RATE: while running?

whi le f i shing?

gal./

gal./

16. What is the city or tawn of you permanent resiaence?

17. What were your TOTAL 1981 gross eaz'nings with your PRINCIPAL vessel in
al' fisheries? $

a. Abau haw much of this was earned in the Southeast Alaska aurse
Se1ne 1Sherv?

18. Did you par icipate in OTHER fisheries as a crewman?  circle one! a. yes b.

If yes, please list the fisheries

What was your TOTAL CREWSHARZ from these fisheries  net af
deduc ians!?

a.

9. Do you currently work in a nanfishing occupation during the off-season
from fishing?  circle ane!

a. yes b.

a. If yes, haw many months per yeaz ? mas./~

b. What was the approximate gross pay per month for your nan-fishing
occuaatian  before taxes!?

II. COSTS. All of the auestions below refer to your 1981 urse seine activities and the
PRINCIPAL vessel you used foz rse seining.

TOTAL SEASON AiNOUNT PER RAN AMOUNT PAID
COST PAID BY CREW BY SKIPPER

a. food and galley casts

b. fuel, oil, filters

c. ice casts

d. geaz' repair  just put casts
far repair of exist'na caar
here - purchase oz NEW gear
goes under question 22 h!!

20. Variable Costs. Sometimes these costs are shared by skipper and cz'ew. For each ite-..
wauld yau indicate bath the TOTAL SEASON COST for purse seining in 1981 and the tota'
amount PER MAN paid by each of the crew and the skipper?  Be sure to include amount
withheld by processors, and lease put zeros in where costs were zero.!



TC AL SEASCiV

COST

lVICUNT PSP i'VtlI At~OUT'T ?I'iID

PAID BY CAE g BY SK PP:.?.

Aquacul ure Association assessment 5

f. Other  please list

Laba Casts.

a. What was vouz typical crew size, INCLUDING skiooe, for puzse seining
in 198l?  Also include family members and unpaid czew.! persans

bersansb. How many were unpaid crew membe s?  If none, please put zero.!

c. Iihat waa the awe ace percentage CREW chare ~er man fcr paid crew?

d. Haw was it calculated?  circle one!

 l! percentage of gross ex-vessel value of the catch

�! deductions fram question 20 subtracted first, then a percent share

�! other  please list

e. What was the SKIPPER share?

What was the BOAT share?

g. What was the GEAR share?

22.

a. General  minor! vessel repairs and maintenance

b. ~jar vessel repaizs  to the engine, shaft, keel, etc !

c. Insuzanc  far hull, PGI, etc.!

d. Vessel moorage and gear storage

e. Fishing licenses  permit renewal fees, vessel licenses, etc !

f- Fishe ...en's association dues

g. Fishing business expenses  may include office-related, legal,
accounting, travel, freight, vehicle expenses, etc !

h. Your costs of accuizing or replacing major items of equipment
and electronics for your business in 19Bl  such as power block,
new engine, office equipment, etc.!

"Iiscallaneaus suoplies  clothing, cables, knives, rope, etc.! and
other costs not, covered above

II-3

PLEASE CONTI;iUE ON R VERSE SIDE

Fixed costs for your PRINCIPAL purse seining vessel in 1981. Please include just your
aut-af-oocket costs foz these items.  If you performed the work yourself, don't inc'ude
the value of your labor! . Be sure to put zeros where costs were zero.



L P 'LR C P l N. Except as noted . these questions refer ta amour ' shi.-.-, act~i "h vau .. '-..c'=nI our-e seinino vesseL. If yau used mar than ane vesse' .or Sou=
51 ran pu se Scl ling Ln 1981, pLease respond an' " for fishing activitieS with yaur
PRI.".C:PAL vesseI  the ane you used the most! .

4>zt was your TO.AL number of VESSE OPERATING HOURS logged with your
pr'ncipaL vessel in the 1981 Sautheas Alaska salmon purse seine fishery?
  his should INC "DE tran 't to and ran fishina areas as well as ac ual
fishing time.!

23.

a. What was the total number of vessel operating hours you ac.ually
fished your cear in the 1981 Southeast purse seine fishery?

24. How many TO.. L VESSZL OPERATING HOURS did you log IN ALL FISHZRIZS with
your PRINClPAL purse seining vessel?

25. How many DIFFERENT DAYS did yau actually have your gear in the water
purse seining?

a. If yes,-,about how many TOTAI, running hours did this take?
hc

27. Did you use a second vessel for salmon purse seining in Southeast in 1981? circle one! a. yes/
b.

a. If yes, about what percentage af your TOTAL time spent purse
seining did you use the second vessel?

**PLEASE USE THIS SPACE FOR YOUR COUNTS

4 L 43cPlease return the survey in
he enclosed enveLope ta:

si lwl

2-4

26. Did yau run outside Southeast Alaska with your principal purse seining
vessel in 1981?  Ta bring your vessel in from another area; far repairsand maintenance, etc.!  circle one! a. yes b.



.he 'United ishermen of Alaska and Un> ed Southeast A1aska Gallnetters, assisted by the AI.aska
=ea Grant P=ogram, are conducting a survey of fishermen who participated in the Southeas- Ala,ka
'rif t gillnet f ' shery in 1961. Information from this survey will be provided for public zeleas<.
:n summarv form onlv. Be assured a11 information you provide will be held in strictest
confidence. Respondents need not include their name, vessel name, or ADFLG number.

1NS RUCTZONS: Please try to answer every auestian as completely as passible. Except whe e
noted, all quest.'ans refer to your Southeast Alaska salmon drift gillnet acti;it'es only.

1 VESSEL AND GEAR INFORMATION.  Zf you drift gillnetted for salmon in Southeast Alaska with
mare than ane vessel in 1981, just ill out information for your PRXNCIPAL vessel-the one
you used the most!.

Register length 2. Gross tons tons

Ma' n engine: horsepower 4. Hull Construction:  circle one!ht>3.

 circle one! b. diesel

d. outboard

a. woad b. aluminum c. steela. gas

d. ferro-cement circle one! c. inboard
e Fiberqlas

Hold capacity
in cubic feet:

Year Built 6.195.

cu. ft.

Did you usually deliver:  circle one!

b. to a tender an the groundsa. shore-side

Method of holding product:  circle one!

b. refrigerated seawater

d. other  please list,!

a. chilled seawater  slush ice!

c. ice

Vessel Electronics:  circle the items your vessel has, and list the numbe" af
radios!

3.

a Auto pilot,

d. Loran  A or C!

c - Radios  number

f Other  please list!

b. Radar

e. Sidescan Sonar

%hat is the approximate TOTAL VALUE of your
 That is, what cauld you sell the equipment

vessel's electronic eauiament?
for today?!

i~hat is the aparoximate TOTAL VALUE af your vessel's fishina ecruinment
 including nets and lines, net drum, etc.!?

hhat is the appzaxim~ce TOTAL VALUE of your vessel, includina its
elec sanies and fishing gear?.  Again, what could yau sell your vessel
far today? !

you awn the vessel yau fished with?  circle one!;3.
a. yes b. no

II-5

PLEASE TURN THE PACE AND CC'lT1NUK

g. Fathometer: paper recorder h. Fathometer: flasher

z< ~ 0 e

>ir

;a~ ~~ ~

> ~ I> ~
husks !ei  .>en> >'rr>g>ur>



I you do".. ': o.'n the vesse' yau fi-hed with, did you lease it
 cl c c one! a. yes

b. what werc your lease costs  if any! for Southeast drift gillnetting
in 1991?  put zero if you had no lease costs! 5

a. yes b. rl4. Were vau SKIPPER of thr. vessel;  circle one!

15. What 's the vessel's aoproximate FUEL CONSUMPTION RATE: while running?

while fishing?

16. what is the city or town of ~our permanent residence?

gal. /h-

ca 1. /h=

17. What were your TO AL 1981 gross earnings with your PRINCIPAL vessel in
all fisheries' ?

a. Abou" how much of this was earned in the Southeast Alaska drif

gillnet fishe r?

18. Did you partic'pate in OTHER fisheries as a crewman?  circle one! a. yes b. nc

a. If yes, please list. the fisheries

Y ~
b. What wa's your TOTAL CREWSHARE from these fisheries  net of

deduc ians!?

9. Da you currently wark in a nonfishing occupation during the off-season
from fishing?  circle one! a. yes b.

a. If yes. how many months per year? mos./v

b. What, was the approximate grass pay per month far aur non-fishing
occuaat'on  before taxes!? S /mi

ZI. COSTS. All of the questions below refer to your 1981 drift gillnet activities and th
PRZNCZPAL vessel you used for drift gillnetting.

TOTAL SEASON AHOUNT PER KWN PAID

COST CREW, E'XCLUD IN G SKI .-

a. food and galley costs

b. fuel, oil, f il ters

c ~ 1ce casts

d. gear repai  just put costs far repair of
existi..a gear here � purchase of NEW gear
goes uncer question 22 h!!

e. Aquaculture Assoc' at'an assessment

I I-6

20. Variable Costs. Sometimes these costs are shared by skipper and crew. For each item
would you indicate both the TOTAL SEASON COST for drift gi,llnetting in 1981 and the t.
amount PER MAN paid by each of the crew?  Dan't include skipper's portion.! Be sure
include amounts withheld by processors, and lease put zeros in where costs we e zero



TCTAL SEA SC. ~ At<C".JT P ER I'b%t J PA 3 B I
CP~'0 ~'~ DD I':G 5v'COST

0 her  please list

21. Labor Costs.

a. What was your typical crew size, INCL'JDI>tG skipper, for drif
netting in 1981?  Also include family members and unoaid crew.! persons

b. How many were unpaid c ew members?  If none, please put zero.! oersons

c. <what was the average percentage CWv' share per man for paid crew?

d. How was it calculated?  circle one!

�! percentage of gross ex-vessel value of the catch

�! deductions from question 20 subtracted first, then a percent share

�! other  please list

e. !Mat was the SiCIPPER share?

a. General  minor! vessel repairs and maintenance

b. Major vessel repairs  to the engine, shaft, keel, etc.!

c. Insurance  for hull, PSI, etc !

d. Vessel moorage and gear storage

e. Fishing licenses  permit renewal fees, vessel licenses, etc.!

f. Fishermen's association dues

g. Fishing business expenses  may include office-related, legal,
accounting, travel, freight, vehicle expenses, etc.!

h. Your costs of acquiring or replacing major items of equipment
and elec onics far your business in 1981  such as net dzum, new
engine, office equipment, etc.!

i. Miscellaneous supplies  clothing, cables, knives, rape, etc. ! and
other costs not covered above

II-7
PLEASE CONTI.'lUE CN REVERSE SIDE

22. Fixed costs for your PRINCIPAL drift gillnetting vessel in 19B1. Please include just yau
out-of-pocket casts foz' these items.  If you performed the work yoursel, don't include
the value of your labor! . Be sure to out zeros where costs were zero.



ti'hat was your TOTAL numbe ot VESS:-L OPERATING HOURS logged with your
pr;ncipal vessel in the 1981 Southeast Alaska salmon drift gillnet fishery?
 This should INCLUDE trans to and from -''shine areas as well as actual
fishinq time. !

8 3

hc

a. What was the total numbe of vessel operating hours you actually
fished sour near in the 1981 Southeast drift gillnet fishery' ? hc

How many TOTAL VESSEL OPERATING HOURS did you lag IN ALL FISHERIES with
your PRINCI?AL drift gillnetting vessel?

2S. How many DIFFERENT DAYS did you actually have vour gear in the water
drift gi' lnetting'?

c

26. Did you run outside Southeast Alaska with your principal drift gillnetting
vessel in 1981?  To bring your vessel in fram another area; far repairs
and maintenance, etc.!  circle one! a. yes b.

27. Did you use -a second vessel for salmon drift gillnetting in Southeast
in 1981?  circle one! b.a yes

a. If yes, about what percentage of your TOTAL time spent drift
gillnett'ng did you use the second vessel?

**~PLEASE USE THIS SPACE FOR YOUR COMMENTS~~~

?!case return the survey in
he enclosed envelope to:

34~~»Q r

!- ~ f !! 5» r g 5 ~
II -8 SS 14i

;;�-!!:RY PA!'TTC r .'TIC'.!. E~c;.r t os noted, thc e t uc: .. ions:r.c
~r.nc;;..al ih' '- c.l.'r"t 'ne vessel. If you used mor

.;~i,.-..on dc"' -t. gill:«tt .-.=, xn 1'81, pie..s. rasper. on'lv for
Pi'l ."!CIP L ves..c 1   the or e you used thc roost!

a. If yes, abaut how many TOTAL running hours did this take'?

to ''ou i~eh'. ' 2c::

onr ves-.,

" ' s! !. l j Qc - ' v '



go~~ cP ~ II

f 'l+

INSTRUC.IONS: Please try to answer every auestion as completely as possible. Except where
noted, all questions refer to your Alaska salmon hand troll activities only.

VESSEL AND GEAR INFO@STION.  If you hand trolled far salmon in Alaska with mare than one
vessel in 1981, iust fill out information for your PRINCIPAL vessel-the one you used the
mast! .

1 Register length

3. Hain engine: horsepower

 circle one! a gas

2. Gross tons tans

Hull Const action:  circle one!4.

b. diesel woad b. aluminum c. steela.

d. ferro-cement e. Fiberglas circle one! c. inboard d. outboard

5. Year Built 6. Hold capacity
in cubic. feet:

19
Cwcu

7. ~id you usually deliver:  circle one!

b. to a tender an the grounasa. shore-"ide

8. Method of holding product.  circle one!

a. chilled seawater  slush ice!

c. ice

b. refrigerated seawater

d. other  please list!

Vessel Electronics:  circle the items your vessel has, and list the number of
radios!

9.

c. Radios  number

f. Other  please list!

b. Radar

e. Sidescan Sonar

a. Auto pilot

d. Loran  A ar C!

g. Fathometer: paper recorder h. Fathometer: flasher

 that is the approximate TOTAL VALUE of your vessel's elect.onic eauipment?
 That is, what cauld you sell the equipment for today?! $

10.

what is the aporoximate TOTAL VALUE of yaur vessel's fishina eauiament
 including outriggers, gurdies, lines and weights, tackle, etc.!.

What is the approximate TOTAL VALUE of your vessel, including its
electronics and fishing gear?  Again, what could you sell your vessel
for today?!

' you own the vessel you fished with?  circle one!l3 a. yes b. no

PLFASE TURN THE PAGE AND CONTINUE

Qni ed Fishermen o Alaska, assisted bv the Alaska Sea Grant Program, is conducting a su=vey
fishermen who participated in the Alaska hand tro'1 fisnery in 19B1. Infcrmation from this
:ey will be provided for public release in summary form anlv. Be assured all information you

provide will be held in st ictest confidence. Rescanden s need not include their name, vessel
name, or ADF&G number.



a. If you '.-~' '.. -, roc vest.l
Ic;rcl ann! fi hr 6 with. did you Lean>

a. yes b,

What werc your Lease costs  if any! for Alaska hand trolling in
1981?  put zero if you had no lease costs!

14. were you SKTPPER of the vessel?  c' c'Le one!
a. yes b.

LS. what is the vesscL's aoproximate FUEL CONSUMPTZON RATE: while running?
whale trolling?

oaL. /

gal./

16. What is the city or town of your permanent residence?

17. What we e your TOTAL 1981 gross earnings with your PRINC1PAL vessel inall fishe ies? $
a. About how much of this was earned in the Alaska hand

troll fisher r?

a. yes b.
18. Did you par ici pate in OTHER fisheries as a crewman?  circle one!

a. Zf yes, please list the fishe ies

b. What was your TOTAL CREWSHARE from these fisheries  net of
deductions!'?

19. Do you currently work in a nonfishing occupation during the off-season
from fishing?  ci rcle one!

a. yes b.

a. Tf yes, how many months per year?
mos./i

b. What was the approximate gross pay per month for our non-fishino
occuoation  before taxes!?

Variable Costs. Sometimes these costs are shared by skipper and crew. For each ite..
would you indicate both the TOTAL SEASON COST for hand trolling in 1981 and the total
amount PER flAN paid by each of the crew?  Don't include skipper's portion.! Se sure
include amounts withheld by processors, and lease ut zeros in where costs were zero

'7P

7~3TAL SEASON AHOUNT PER MAN PAID
COST CRElW, EXCLUDING SKE P '.

a. food and galley costs

.b. fuel, oil, filters

c. ice and bait costs

d. gear repair  just put costs for repair o~
existinc gear here. - purchase of NEW ge: r
goes under question 22 h!!

e. Aquaculture Association assessment

1Z. COSTS. All of the questions below refer to your 1981 hand troll activities in Alask-
the PRXNCIPAL vessel you used .for hand trolling.



TOTAL SEAc:I;,' PMOU:lT Pf R .tAzl PAID
CI";E',! I- v ~  ;D'ye'~ S'f'.I.-."c-COST

Othe  please li-t

Labax' Costs.

a. What was vour typical craw size, INCLUDIylG skiocer, fax' hand trolling
in 1981:  Also include family members and unpaid crew.! ae sa.

h. Wcw many we e c"..Ca'd crew memhar . If ncne, plaaae pct zc c.! pe- sG,

c. what waa the avarace percentage catw chare ~er man fcr pard crew.

d. Haw was it calculated?  circle one!

�! percentage of gross ex-vessel value of the catch

�! deductions fram question 20 subtx'acted fixst, then a percent. share

�! other  please list

e. What was the SKIPPER share'?

a. General  minor! vessel repairs and maintenance

b. Major vessel repairs  ta the engine, shaft, keel, etc.!

c. Insurance  for hull, PKI, etc.!

d. Vessel moorage and gear starage

e. Fishing licenses  permit renewal fees, vessel licenses, etc.!

f. Fishermen's association dues

g. Fishing business expenses  may include office-related, legal,
accounting, travel, freight, vehicle expenses, etc.!

h. Your casts ox acquiring or replacing major items af equipment
and electronics for your business in 1981  such as gurdies, new
engine, office equipment, etc.!

i. Miscellaneous supplies  clothing, cables, knives, rope, etc.! and
other costs not covered abave

II"e11

PLEASE CONTINUE ON REVERSE SIDE

72. Fixed costs for your PRINCIPAL hand trolling vessel in 1981. Please include just your
out-of-pocket costs for these items.  If you performed the work yourself, don't incluc.
the value of your Labor! . Be sux'e ta ut zex'os where casts were zero.



5 !ERY pART,   AT g ! 8' c=ct zs no ed, those quc st ion" ~o f e r -..o pout f i ah ' ..
with vour or~ nc:mnI. hand trollin- -'~~se1. If you used more than c:ne vess 1 for =a'-"-
h*..o tro11 n- xn .'�asi a ln 1 �1, piuasc .esoond on'; for f ish nc artier' thos wit0 "o
PRI::CIPAL vessel  the one you used the most! .

bhat was vous TO.A  numoer of VESSEL OPERATING HOURS logged with your
pr'nc'oal vessel in the 1981 Alaska salmon hand . oil fishery?  This

'haul' I:!C UDE transit to nd f o-.. 'shino areas as well as actual

t oiling time.! hot=a

a.  Hat was the total number of vessel operating hours you actually
fished vour ocar in the 1981 hand troll fishery? hours

How many TOTAL VESSEL OPERATING HOURS did you log IN ALL FISHERIES with
you PRINCIPAL hand trolling vessel?

24

hours

How many DIFFERENT DAYS did you ac ually have our gear in the wate
hand trolling?

25.

davs

26.

a. If yes, about how many TOTAL running hours did this take? ho rs

Did you use a second vessel for salmon hand trolling in Alaska in 1981?
 ci cle one!-

27.

b. noa. yes

a. If yes, about what percentage of your TOTAL time spent hand
trolling did you use the second vessel?

*~~PLEASE USE THIS SPACE FOR YOUR CONHENTS~~~

?lease return the survey in
=he;nclosed envelope to:

Did you run outside Southeast Alaska with your principal hand trolling
vessel in 1981?  To br' ng your vessel in from anothe area; for repai s
and maintenance, etc.!  circle one! a yes b. no



I ~ ~
ha  ~ g ~i ','i': ~ V'yt'im

-�e United Fishermen of Alaska»d Alaska Trollers Association4 sj , assisted by th- -laska Sea Grant
Program, are conducting a survey o- fishermen who participated in the Alaska pow
in 19BL. In ormation from this survey will be provided for public release in «~~arv ~
Bq assured all information you provide will be held in st 'c est confidence.
not include their name, vessel name, or ADF&G number.

INSTRUCTIONS: P lease try to answer eve ry ches t i on as complete ly as po s s ib le . Except, where
poted, all questions refer to your Alaska salmon power troll activities only.

VESSEL AND GEAR INFORMATION.  If you power trolled for salmon in Alaska with moxe than one
vessel in 1981, just fill out information for your PRINCIPAL vessel-the one you used the
most! .

2.1. Register length Gross tons tons

Hull Construction:  circle one!hp 4.3. Main engine: horsepower

a. wood b. aluminumb. diesel

d. outboard

 circle one! a. gas

 circle one! c. inboard

c. ste 1

fexro-cement e. Fiberglas

5. Year Built Hold capacity
in cubic feet:

6.19
cu. f

Did you usually deliver:  circle one!7.

b to a tendex on the groundsa. shoxe-side

8

b. refrigerated seawater

d. other <please list!

Vessel Electronics:  circle the items your vessel has, and list the number of
xadios!

9.

c. Radios  number

f. ' Other  please list!
a. Auto piLot

d. Loran  A or C!

b. Radax

e. Sidescan Sonar

Fathometer: paper recorder h. Fathometex". flasher

What is the approximate TOTAL VALUE of your vessel's electronic equipment?
 That is, what could you sell the equipment for today?! $

10.

what is the approximate ToTAL vALUE of your vessel's fishincr uipment
 including outriggers, gurdies, lines and weights, tackle, etc.!?

What is the aoproximate TOTAL VALUE of your vessel, includinq its
elec onics and fishing gear?  Again, what could you sell your vessel
for today?!

S '

ye< b nQ- Do you own the vessel you fished with?  circle one!

I I-13

PLEASE TURN THE PAGE AND CONTINUE

Method of holding product,:  circle one!

a. chilled seawater  slush ice!

c. ice

Aiaska
Troiiers
Association



yau r!on ' r ~n the vc sse l you Fished with, did  /ou i as
 c jrcle Unu! a. yes b.

h. what were your Lease cast-  if any! for power trolling in
LDAL?  pu =rro if you had no lease costs!

Lg. Were you SKIPPER of the vessel?  circle one! a. yes b. na

15. What is the vessel's aporovimate FUEL CONSUl~PTION RATE:
while running?  at about 8 knots! aa' . /hr.

while trolling?  at about 2 knots! aa l. /hr.

16. What is the city or tawn of ~our permanent residence?

1'7. What were your TOTAL 1981 gross earnings with your PRINCIPAL vessel in
all fisheries? $

a. About haw much of this was earned in the Alaska power troll
f is he rv?

18. Did you participate in OTHER fisheries as a crewman?  circle ane! a. yes b. no

a. If yes, please list the fisheries

b. ' What was your TOTAL CPFWSHARE from these fisheries  net of
deductions! ?

Da you currently work in a nanfishing occupation during the aff-sea on
f am fishing?  circle one! a. yes b. no

mas./yr.a. If yes, how many months per year?

b. What was the. approximate gross pay par month far your non-fishing
occuaat.'on  before taxes!? 5 ma.

Variable Costs. Sometimes these costs are shared by skipper and crew. For each item,
would you ind~cate borh the TOTAL SEASON COST for power trolling in 1981 and the total
amount PER NAN paid by each of the crew?  Don't include skipper's portion.! Be sure
include amounts withheld by processors, and please put eras in where costs were =ero.

20.

TOTAL SEASON AMOUNT PER !'QN PAID BY

COST CREW, EXCLUDING SKI PPE

a. food and galley costs

b. fuel, oil, f ilters

c. ice and bait costs

d. gear repair  just put costs for repair of
e..istina gear he c - purchase of NEW gear
goes uncez question 22 h! !

e. Aquaculture Association assessment
II-14

COSTS. All of the questions below refer tw your 1981 aower troll activit'es in Alaska
and the PRINCIPAL vessel you used For ower trolling.



TOTi"iL SL:ASDtv'

COST
AHGUllT PEP, W%tl PAID

CRF.'.I, E:!C' UDICE>G SKI? P . P

Other  please li-t

Labor Costs

a. @ha was your ty hical cr w si=e, ItlCLUDI'JG skionp r, for power trolling
in 19SL?  Also include family members and unoaid crew.! pe sans

How many were unoaid crew members?  If none, p'ease put zero.! oe sans

c What vas the averane percentage CREW share pe.. man for paid czev?

d. How was it calculated?  circle one!

�! percentage of gross ex-vessel value of the catch

�! deduc ions from question 20 subtracted fi st, then a percent share

�! other  please list

e. What was the SKIPPER share?

Ccneral  minor! vessel repairs and maintenance

b. Major ve .el repairs  to the engines shaft, keel, etc.!

c. Insurance  for hull, Psi, etc.!

d. Vessel moorage and gear storage

e. Fishing licenses  permit renewal fees, vesseL licenses, etc !

f. Fishermen's association dues

g. Fishing business expenses  may include office-related, Legal,
accounting, travel, freight, vehicle expenses, etc.!

h. Your costs of acquiring or replacing major items of equipment
and elec"ronics for your business in 19BL  such as gurdies, new
engine, office equipment, etc.!

i. Miscellaneous supplies  clothing, cables, knives, rope, etc. ! and
other costs not covered above

II-15

PLEASE CCNTINUE 0;4 REVERSE SIDE

2. Fixed costs f or your PRINCIPAL power trolling vesse 1 in 1981. P l.ease include just your
out-of-pocket costs for these items.  If you performed the wnrk yourself, don' t include
the value of your labor! . Re sure to out zeros whe e costs were zero.



PART.C.PA.:C: . Except as noted, the.se quustians refer to
wi-h ~ .ou= crine:~el ncwr z tzallina ve"scl. 1f you used maze than
Dewar rolling xn lusx;~ xn 1981, please respond onlv for fishing
PR! C PAL vessel  the ana yau used the most! .

yauz flsh1- c 6c
nne ressel for sz'.-��-';,
ac . vities with

t hat was your TOTAL nu.-.Aez of VESSEL OPERATING HOURS logged «ith yau
pz'ncipal vessel in the 1981 Alaska salmon pawer troll fishery?
 This should !NC' JDE t a,nsit to and fram fishina areas as well as actual
trolling time ! hau=

a. What was the total number of vessel operating hours you ac ually
fished vauz ceaz in the 1981 pawez troll fishery?

Haw many TOTAL VESSE' OPERATING HOURS did yau log !N AL' F'ESHEREES with
your PRINCIPAL power trolling vessel?

24.

How many DIFFERENT DAYS did yau actually have your gear in the watez
power trolling?

25.

dpi ~

26.

a. Ef yes, about, how many TOTAL running hours did this take?

Did yau use a second vessel for salmon power trolling in Alaska in 1981?
 circle one!

hou=

27

a. yes b. n:

a. If yes, about, what percentage of your TOTAL time spent power
trolling did you use the second vessel?

PLEASE USE THIS SPACE FOR YOUR COMNTS

8! c:«i-. A.I Zl i.' 'Please return the suzvey in
he enclosed envelooe to:

«IJ  Vcr!  TV  -F ~<>5g 4

T~ix't,4  :F IVt=

f 0   n fj ~ i~4 K S r 99 7.! l

Did you zun outside Southeast Alaska with your principal power trolling
vessel in 1981?  To bring youz vessel in from another area; far repairs
and maintenance, etc. !  circle one! a. yes b. n:
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