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I. Introduction
The waters off the North-central coast of California have long supported fishing 
activities that are integral to the cultural and economic history of the area. Fisheries 
exemplify the interdependencies between the natural environment and coastal 
communities that have characterized California since well before statehood. In this 
report we profile some of these interdependencies in a profile of fisheries, ports, and 
fishing activities in the waters of the Gulf of the Farallones (GFNMS) and Cordell 
Bank (CBNMS) National Marine Sanctuaries. We summarize landings and revenue 
trends for the period from 1981 to 2003, characterize use patterns of the key fisheries, 
and describe local communities. By design, the analysis in this report is spatially 
explicit and draws on extensive input from the mariners whose fisheries are profiled. 
The report weaves together several strands of analysis, including spatial interpretation 
of existing data, local knowledge interviews, literature reviews, and an assessment of 
markets, port infrastructure, and trends. 

Specifically, this report presents summary information for the Gulf of the Farallones 
and Cordell Bank National Marine Sanctuaries and adjacent ports from Bodega Bay 
to Half Moon Bay — henceforth referred to as the study area.1 It was motivated by 
a recommendation by a joint “Ecosystem Protection: Fishing Activities” Working 
Group convened by GF/CBNMS in the context of a Joint Management Plan Review 
( JMPR) undertaken together with Monterey Bay National Marine Sanctuary. 
In order to assist the Fishing Activities Working Group in its assessment of the 
potential impacts of fishing activities in sanctuary waters, and of the potential impact 
of sanctuary management measures on the fishing industry, this study is designed 
to profile both historic patterns, and the evolution of fishing activities occurring 
in sanctuary waters. The working group requested information on the following: 
numbers of boats actively engaged in each fishery; areas where the fishery is taking 
place; gear types; catch levels; a socioeconomic profile of the harbors and marinas 
accessing the sanctuary; and an understanding of markets, changing gear types, 
and changing fisheries management regulations that influence this profile and the 
community. This report summarizes the requested information, and is submitted as 
the main deliverable to the sanctuaries. 

To the extent that we tapped local knowledge, we relied heavily on the expertise 
represented on the Fishing Activities Working Group and in the larger fishing 
community throughout the study area. This group is also the main audience for this 
analysis, which is intended to inform both the working group and the Sanctuary 
Advisory Council in management options within the context of the JMPR process. 
These analyses are conducted in response to the Fishing Activities Working Group’s 
question, “How important are the sanctuary waters to local fishing communities?” 
and are informative of methodological innovations that may be useful in area-
based marine management more generally. The local knowledge methods employed 
here could be extended to fill information gaps that state and federal agencies face 
routinely, for example in the context of the adaptive management mandate of the 
Marine Life Protection Act (MLPA) or Executive Order 13158. As such, we hope 
that the approach employed here may serve as a useful model for subsequent work. 
It is important to note that the findings presented here are not based on, nor were 
designed to suggest, a representative sample. The methods for the various strands of 
analysis employed this profile are detailed in Appendix A (Methods).

1 Our study area is circumscribed 
by the extent of the sanctuaries, 
and includes adjacent communities 
and coastal areas, notably Tomales 
Bay and San Francisco Bay. The 
study area thus extends beyond 
the jurisdictional boundaries of the 
sanctuaries and of state waters.
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Map 1. The Study Area

(A color version of this map appears in Appendix E.)
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Organization of this report
This report is one of several deliverables to the Fishing Activities Working Group and 
the sanctuaries, and should be read as one slice through an extensive and expanding 
database, called OceanPlanner, that was assembled for the JMPR process. As such, 
the findings presented here are not static but represent answers and summary 
statistics for a subset of possible questions and queries that can be asked of the 
database. This entire analytical effort was motivated by the Fishing Activities Working 
Group’s questions, which can be summarized as: “How important are the sanctuary 
waters to local fisheries?” Invariably, this question can only be answered in relation to 
the rest of the waters off California’s coast, and we were fortunate to have access to 
a comprehensive dataset provided by the California Department of Fish and Game 
(CDFG). This access allowed us to perform several analyses, which we illustrate with 
the results presented here.

In the next section, we begin with an overview of the commercial fisheries that are 
conducted in sanctuary waters. We employ two distinct formats. First, we present 
summaries of fishing activities for the sanctuaries as a whole, using standard 
aggregations of landing revenues and volumes derived from landings data reported in 
each port. These allow us to examine trends over the last 23 years. Second, we present 
an example of our spatial analysis of the local fishing grounds using fishermen’s 
knowledge. Combining the maps that result from this analysis with landing receipt 
information, we are able to estimate the value of particular areas of the ocean as the 
basis for assessing the relative importance of the sanctuary waters to local fisheries. 
We derive these maps in an attempt to improve on the spatial resolution of the 
landing receipts and other information available for characterizing fisheries, a 
challenge that is further discussed in Appendix A (Methods). 
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The summary characterization of the regional fishing grounds is followed by a more 
detailed discussion — fishery by fishery — of the prevailing trends over the last 23 
years. This includes the number of vessels participating in each fishery, the extent 
and value of the fishing grounds, and a discussion of technological, regulatory, 
environmental and economic factors affecting fisheries in North-central California 
and the sanctuaries. At the intersection of several timelines, it becomes clear that 
multiple, interlocking forces shape the course of regional fisheries, both historically 
and in more recent times. While motivated by a management process in the North-
central California sanctuaries, it is clear that this process takes place in, and cannot be 
isolated from, the broader context of factors affecting fisheries — both their economic 
viability and their ecological impacts.

We then present the results from our analyses at the port level, using CDFG data and 
additional information collected about the infrastructure and other characteristics of 
local fisheries. There are several dozen ports and landings of varying sizes adjacent 
to the sanctuaries. We provide detailed information for each of them in other 
deliverables associated with this project. In the interest of space, we discuss just one 
major port in each area, focusing on Bodega Bay, San Francisco, and Half Moon Bay. 
Details of the port groupings used in this analysis are contained in Appendix B (List 
of Ports).

The report concludes with a brief discussion of how the information presented here 
could be combined with information on non-fishing uses of the marine environment, 
notably the non-consumptive local knowledge project undertaken by the 
environmental organization Environmental Defense, as well as a non-consumptive 
use and valuation study underway at the the Monterey Bay and Channel Islands 
National Marine Sanctuaries (Principal Investigator: Chris LaFranchi). We have 
deliberately omitted an overall findings section in this report, so as better to convey 
the open-ended, dynamic nature of the underlying information and data. We are 
deliberately not drawing any conclusions based on this analysis, since that remains the 
prerogative of the sanctuaries and their advisory councils.

A note on methods
For computational efficiency, we summarize data to the highest level that is both fine 
enough to illustrate the trends and coarse enough to allow us to navigate the data 
base efficiently as well as meet data confidentiality requirements as laid out in NOAA 
Administrative Order 216-100, in accordance with which the work presented here 
was conducted. In practical terms, this means that we are reporting here in three 
main aggregations: statewide, regionally for the study area as a whole, and by port or 
port group. A full description of the data sets and methods used in this analysis is in 
Appendix A (Methods).
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There are three major ports and two port groups adjacent to the waters of the GF/
CBNMS: 

1. Bodega Bay

2. the greater Bodega Bay Area

3. San Francisco

4. the greater San Francisco Bay Area

5. Half Moon Bay

Appendix B contains a list of the ports for each of the groupings. Other deliverables 
associated with this project, notably the database OceanPlanner, which contains our 
data and spatial analysis at considerably higher resolution, will be made available to 
the sanctuaries and CDFG for internal use. 

For this profile, we employ an analytical framework that has three key characteristics:

1. It is participatory, relying on fishermen’s knowledge and direction for 
significant parts of the socioeconomic assessment;

2. It utilizes a range of quantitative and qualitative data; and

3. It is spatially explicit and designed to be compatible with a range of 
spatial ecosystem models, as well as with spatial algorithms such as 
MARXAN.2

Considering the three characteristics of the analysis in turn, the participatory 
approach grows out of the working group structure of the JMPR process itself, 
in which representatives from the fishing community deliberate and recommend 
potential changes to sanctuary management plans while sitting alongside 
representatives from the conservation and scientific communities, as well as interest 
groups, stakeholders, and the public at large. These working groups report formally to 
the Sanctuary Advisory Councils and have identified detailed strategies for the new 
management plans. Since the recommendation for this socioeconomic assessment 
came out of two of these working groups, the fishermen participating in these 
working groups were directly involved in this project, serving as expert witnesses, 
reviewers, and co-investigators.

Functionally, the involvement of the working group was facilitated through periodic 
project updates and working sessions during the regular meetings of the working 
groups. For example, after compiling a list of possible logbook datasets to use in the 
analysis, we solicited suggestions about the relative importance of fisheries for this 
analysis from the Fishing Activities Working Group, resulting in the elimination of 
several fisheries; see discussion of data sources in Appendix A (Methods). Fishermen 
from both working groups served as expert witnesses and “gatekeeper informants,”3 
validating the CDFG data used in the analysis and describing the fishing grounds off 
the North-central California coast. They also provided guidance on the level of port, 
species and gear detail to consider in the analysis.4

2 MARXAN is a software tool that 
allows planners to consider and 
trade off various design criteria for 
area-based marine management. 
It was developed by researchers in 
Australia and is part of a suite of 
such tools that have emerged in 
recent years; see the discussion in 
Leslie et al. (2003) and the review 
of the technical tools by Pattison et 
al. (2004).

3 As one reviewer correctly pointed 
out, we use this term more loosely 
than is customary in the academic 
literature, using it to refer to 
respondents who also facilitated 
access to and made introductions 
to other fishermen. Within the 
constraints of the process and the 
resources available, we adhere to 
the standards and protocols for 
social science research as closely 
as feasible, drawing on our own 
experience (see Scholz et al., 
2004 and references therein) and 
adapting techniques developed 
on other coasts (Davis and 
Bailey, 1996; Maine et al., 1996; 
St. Martin, 2001). Subsequent 
studies would benefit from a 
more thorough evaluation of the 
best methods available for closing 
the social, economic and cultural 
information and analytical gaps 
that persist in marine management 
processes.

4 Presentations made during these 
meetings may be found at the 
project website; please see “learn 
more” at www.ecotrust.org/jmpr.
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The socioeconomic assessment utilizes both quantitative and qualitative data, 
employing the latter both for triangulation and to inform the port profiles through 
narrative analysis of fishery participation, regulatory history, and processing capacity. 
CDFG provided a comprehensive dataset of landing receipts, logbooks, recreational 
fishing logbooks, and various other data. These data provide most of the raw material 
for the socioeconomic profile and analysis. The data quality and resolution — in 
thematic, spatial and temporal terms — varies considerably between fisheries. In 
some, logbooks contain detailed recordings of the latitude and longitude of each set 
point. In others, ancillary fishery-independent datasets make it possible to triangulate 
the information. For several of the economically most important fisheries in North-
central California, however, such as the salmon or Dungeness crab fisheries, the only 
sources of data are the landing receipts. The spatial references of these receipts are 
known to have significant inaccuracies, a factor that prompted fieldwork to elicit local 
knowledge characterizations of the fishing grounds in the study area. These quality 
issues are discussed in more detail in Appendix A (Methods). 

In addition to quality issues with the landings data, another difficulty is the issue 
of vessels that may fish in sanctuary waters but do not land there. Since there is no 
reliable home port information for the entire coast, and since there are no vessel 
monitoring systems in place that would yield insights into where vessels fish, there is 
a component of each fleet that remains invisible to this analysis. There are reports of 
crab vessels coming from out of state to fish off San Francisco, and a large segment 
of the salmon fleet essentially roams the coast all summer long, with skippers, vessels, 
and crew moving between Washington, Oregon, and California. Since these distant 
fleets are not represented in the sanctuary working groups, nor reflected in the 
CDFG datasets, it remains unknown what portion of their landings are derived from 
the sanctuaries. 

The main activities for collecting qualitative information, in addition to the working 
group meetings, were archival research, literature reviews, and fieldwork conducted 
during the spring and summer of 2004. The latter combined semi-structured 
interviews with portside observations, as well as the mining of a port database 
assembled in a previous Ecotrust project. The field methodology was adapted from a 
local knowledge pilot project conducted jointly with Environmental Defense and the 
Pacific Coast Federation of Fishermen’s Associations,5 and utilized the OceanMap 
interface for collecting and standardizing respondents’ information about regional 
fishing grounds, activity and use patterns, and the relative economic importance of 
ocean areas. Methods for analyzing the fishing ground information derived from the 
local knowledge interviews are further described in Appendix A (Methods). 

These interviews result in maps of the fishing grounds that show the relative 
importance of ocean areas for several important fisheries in and around the North-
central California sanctuaries. By weighting the relative contribution to the fleet’s 
catches, fishermen from each fishery effectively help create a kind of topographic 
map, in which some areas show as more important than others. These maps can then 
be used to infer relative contributions to landings and revenues. Since the interview 
sample was geographically centered on the San Francisco Bay Area, the resulting 
maps of the fishing grounds are most reliable for fishing activities centered on the 
study region, but may not describe activity towards the outer ranges of that fleet’s 

5 Scholz, A., K. Bouzon, R. Fujita, 
N. Benjamin, N. Woodling, P. Black, 
and C. Steinback, “Participatory 
socioeconomic analysis: Drawing 
on fishermen’s knowledge for 
marine protected area planning in 
Claifornia,” Marine Policy vol. 28, 
no. 4, pp. 335 – 49.
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activity equally well. For example, fishermen from the center of the study area may 
fish off Monterey, but their grounds only partially overlap with the grounds of 
the fleet located in Monterey Bay. Ideally, this study would serve as one of a series 
extending along the coast. The methods for analyzing the fishing ground information 
derived from the local knowledge interviews are further described in Appendix A 
(Methods). 
 
Other qualitative data not pertaining to the fishing grounds are captured in a 
geo-referenced relational database that forms part of the geographic information 
system. It is thus possible to access qualitative observations, e.g. about the changes 
in a particular port following the closure of a marine business, in conjunction with 
statistics about the number and type of fishing vessels, landings, revenues and so on.

Finally, the project design is deliberately spatially explicit, in order to make the 
socioeconomic information compatible with existing ecosystem and oceanographic 
information prepared for the JMPR process, especially the habitat characterizations 
prepared by a number of researchers along the coast and the biogeographic 
assessment developed by NOAA.6 The spatial specificity of our analysis also makes 
possible the integration of socioeconomic objectives into future decision-support 
tools, which may become relevant as the JMPR process and various Marine Protected 
Area (MPA) initiatives in California and elsewhere in the country continue. Existing 
siting algorithms, which currently tend to focus on ecological and conservation 
objectives,7 can be expanded to incorporate socioeconomic objectives, thus enabling 
a joint optimization for ecological and socioeconomic goals associated with 
marine management measures. The ability to address socioeconomic concerns and 
incorporate economic data in spatially explicit frameworks becomes increasingly 
important as marine resource and fisheries managers asses the use of MPAs and other 
area-based regulations for achieving goals such as ecosystem-based management. 
The ability to consider ecological and socioeconomic issues side by side stands 
to improve both the policy processes currently underway in California and those 
planned on other parts of the coast. Our spatial analysis involves standard, geospatial 
interpretations of already geo-referenced data, where available; a novel suite of 
interpretive and overlay techniques; and secondary datasets, in the case of non-spatial 
data or data with poor spatial resolution. For example, some of the logbooks contain 
point locations, allowing for very detailed spatial analysis, while other datasets are 
so poorly geo-referenced as to be counterintuitive. This is further elaborated in the 
Fishing Grounds section, and in Appendix A (Methods). 

The bulk of the socioeconomic profile is presented in a series of maps and charts that 
present snapshots of the database and analysis that underlie our work. By and large, 
they do not require much explanation, other than the historical context and overview 
provided at several junctures throughout this report. Some patterns of regulatory, 
environmental and market forces appear at each scale — the state as a whole, our 
study area, and in individual ports. Considerable idiosyncrasies emerge at the port 
level, and we expand on them where appropriate. 

For ease of readability, we use common names of fishes throughout. In keeping with 
the practice and preference of participants in the fishing industry, we use the term 
“fisherman” or “fishermen” throughout. We also omit the in-text citation style that 

6 See NOAA National Centers 
for Coastal Ocean Science 
(NCCOS) (2003). A Biogeographic 
Assessment off North/Central 
California: To Support the Joint 
Management Plan Review for 
Cordell Bank, Gulf of the Farallones, 
and Monterey Bay National Marine 
Sanctuaries: Phase I — Marine 
Fishes, Birds and Mammals. 
Prepared by NCCOS’s Biogeography 
Team in cooperation with the 
National Marine Sanctuary Program. 
Silver Spring, MD, NOAA NCCOS..

7 See, for example, the discussion 
in Leslie et al. (2003), or the review 
of tools by Pattison (2004).
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is customary in academic writing. Instead, we use sidenotes to point the reader to 
pertinent literature or additional sources of information. General references, including 
all materials utilized in our analysis and in the preparation of this report, are listed in 
the References section. 

All dollar values presented in this report are corrected for inflation, and are reported 
in 2003 terms. It is important to note that ex-vessel revenues are merely suggestive 
of differences in economic value, as they do not account for differences in operating 
costs — and thus profitability — across fisheries.8 Likewise, they are only first 
order approximations of the value of fisheries to local economies; a comprehensive 
assessment of multiplier effects and the full value of fishing activities to local 
economies is beyond the scope of this study. 

Finally, we present only a small subset of the data and strive to summarize them in 
the most compelling and visual formats. We avoid repetition whenever possible. There 
are many more ways to query and analyze the data than would be judicious in a report 
of limited length, and we hope the sanctuaries, CDFG, their constituents, and the 
stakeholders involved in the JMPR process will fully explore the data products and 
other deliverables that are part of this project.

8 Detailed information on the 
costs of operating fishing vessels 
of different sizes and participating 
in the various fisheries is hard to 
come by and virtually non-existent 
for California fisheries, or West 
coast fisheries more generally. Until 
appropriate cost-earnings studies 
have been conducted, it will remain 
impossible to make statements 
about the profitability or economic 
viability of particular fisheries.




