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This article assesses changes in the relative distribution of commercial fishing activity within a system of
ports. Like other coastal fisheries in the United States, fishing activity declined significantly at California's
central and north coast region ports between 1981 and 2007. The central questions addressed in this
paper are: how have the changes in overall fishing activity (as measured by total regional fishing trips,
revenues, and landings) affected fishing activity in each of the central and northern California coastal
region's 30 fishing ports? How have individual ports fared relative to other ports and the region as a
whole during this decline? The analysis assesses the degree to which the relative distribution of fishing
activity across ports-as measured by port rankings-is stable over time. The formal rank correlation
analysis shows that ports' rankings have changed slowly and have changed more over longer intervals. In
addition, the rankings change less (more) when the comparison is made over a larger (smaller) set of
ports. Tests for the statistical significance of differences in percentage changes in fishing activity between
region-wide totals and individual ports are performed. The results indicate that ports differ in terms of
their dynamic fishing activity patterns over time, which constitutes a rejection of the null hypothesis that

the cumulative percent changes at individual ports are the same as changes at the region-wide level.

Published by Elsevier Ltd.

1. Introduction

Similar to some other regions of the U.S., fishing activity at
California's central and north coast region ports has declined
significantly since the early 1980s. The number of participating
fishing vessels declined by 78% between 1981 and 2007 while the
number of fishing trips, after increasing through the mid-1980s,
declined by 73% between 1988 and 2007. Ex-vessel revenues
(in constant dollar terms) and landings declined by 58% and 70%,
respectively, between 1981 and 2007. Much of the decline in
fishery participation and activity coincides with the introduction
of more restrictive management in some major fisheries, although
a range of social, economic, and environmental factors also have
shaped these trends [1]. This article compares relative changes in
fishing activity across multiple ports in the face of this long term
reduction in total fishing activity.

Previous studies have explored the impacts of declining fishing
activity and other change on port communities. For example, Knapp
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[2] and Knapp and Lowe [3] documented changes in and consolida-
tion of processing capacity and associated infrastructure in Alaska
following crab fishery rationalization. Portman et al. ([4,5]) assessed
the impact of changing marine resource and fishing conditions on
coastal land uses and essential fishery infrastructure over a two-
decade period, and found that changes in species abundance
influence the location of associated land-based marine-related
activities. They conclude, “the cumulative effect of marine resource
conditions can substantially alter marine industry's location deci-
sions and may have long-term and multi-sector impacts at the
community level,” and highlight the importance of considering this
information in decision-making about coastal land use planning
and fisheries management [4].

However, to date, limited work has been done to quantitatively
assess relative changes in fishery activity across systems of related
ports in the context of broad-scale change, though some related work
has examined relative changes in economic activity in coastal com-
munities. Mulkey et al. [6] performed a shift-share analysis of Florida's
coastal counties and found a net shift of economic activity (1) toward
the study area relative to the nation, and (2) toward coastal counties
relative to noncoastal counties within the state. Marti ([7,8]) applied
shift-share analysis to waterborne energy imports via New England
ports to test hypotheses related to (1) the level at which ports
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function relative to one another; (2) the consistency of foreign
inbound energy cargoes over time; (3) factors driving port competi-
tion; and (4) inter-port competition over time. Working on a larger
scale, Jin and Kite-Powell [9] used shift-share analysis to evaluate the
competitive performance of shipyards within the US. shipbuilding
industry, and found that those large US. yards that survived the
recent industry contraction have done so by achieving a good product
mix and remaining competitive in the quest for military contracts
whereas those that have not have reduced operations or shut down
entirely. Notteboom [10] examined the concentration of load center
development within the European container port system for the
period 1980-1994.

The central questions addressed in this paper are: how have the
changes in overall fishing activity affected fishing activity at each
of the central and northern California coastal region's 30 fishing
ports? How have individual ports fared relative to other ports and
the region as a whole during this decline? Has fishing activity
become more or less concentrated in fewer ports and fewer
fisheries? To explore answers to these questions, patterns in three
indicators of fishing activity (measured in terms of trips, revenue,
and landings) examined: (1) ports' shares of activity, (2) the
concentration of fishing activity among ports and among fisheries,
(3) rankings of ports in terms of their activity, and (4) ports'

percentage changes in activity relative to overall, region-wide
percentage changes in activity.

The article proposes a null hypothesis that overall changes in
fishing activity have been distributed evenly across fishing ports in
the study region. A series of tests are used to determine:

1. Whether individual ports' shares of fishing activity are constant
over time.

2. Whether the rank order of ports' fishing activity changed
significantly over time.

3. Whether the concentration of fishing activity among ports and
fisheries has changed over time; and

4. whether the percent change of individual ports' fishing activity
is the same as the region-wide changes.

2. Data and study area
2.1. Data

The analyses presented here use data on commercial fishing
activity from the Pacific Fisheries Information Network (PacFIN)
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Fig. 1. Map of the study area: northern and central coast California ports. Selected major ports from Crescent city to Avila are indicated.
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