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3. Status of Fisheries in the Sanctuaries
In the wake of recent scientific, technological and political advances, marine resource 
management has become increasingly spatially explicit.14 Management techniques 
have evolved to meet the mandates of ecosystem-based and adaptive management 
and have come to include time-area closures, essential fish habitat designations, and 
area-specific fishing licenses or allocations for achieving fishery management goals, as 
well as the use of marine protected areas, including marine reserves, for achieving a 
variety of conservation and restoration goals. 

Historically, assessments of the role of sanctuary waters for local fisheries have relied 
on an inferred link between the sanctuaries and landing ports adjacent to them. 
For example, in the 1982 Final Environmental Impact Statement for the GFNMS, 
the study area comprised Bodega Bay, Point Reyes, and other San Francisco Bay 
Area ports and included landings of tuna caught in international waters.15 Landing 
receipts also underlie the summary statistics presented in the Introduction, as well as 
in other publications about the state and/or regional fisheries.16 Focusing on landing 
ports alone, however, would not yield a comprehensive answer to the question that 
motivated this report, “How important are the sanctuaries to local fisheries?” Rather, 
it is necessary to characterize the extent, location and value of the fishing grounds 
accessed from the local ports, in order to assess the sanctuaries’ relative contribution 
to the local fisheries. 

In this section, therefore, we do both: we first present detailed trends for commercial 
and recreational fisheries in the study area based on landing receipts, and then 
present maps derived from a qualitative analysis of local fishermen’s knowledge and 
expertise. This forms the basis for a spatial analysis of the fishing grounds for several 
economically significant fisheries in sanctuary waters, using the methods described in 
Appendix A (Methods). Rather than infer the relationship, we try to make explicit 
the actual link between ocean areas and the adjacent communities. 

Commercial fisheries
In the last 23 years, fisheries from Bodega Bay to Half Moon Bay have experienced 
substantial changes. As shown in Figure 4, there are currently only one third the 
number of vessels making landings in the ports adjacent to the sanctuaries that 
there were in 1981. Through the first half of 2004, there were 603 commercial 
fishing vessels making landings in study-area ports, compared to 2,221 in 1981. Not 
all of these vessels are home-ported in the area. Participation rates in fisheries are 
notoriously difficult to assess. Landing receipts, which provide sources for much of 
the information in this report, are issued in the ports in which vessels land their catch. 
Landing ports are not necessarily the same as homeports, especially in fisheries such 
as the groundfish trawl fishery where vessels travel considerable distances to and from 
the fishing grounds, and fishing trips can be several days in duration. 

As discussed in Appendix A (Methods), we had limited success in matching landing 
receipts to vessel registration information. Over the past 23 years, however, not all 
vessels that are participating in the fishery do so in each given year. Several factors  
determine whether a vessel participates from year to year. For example, Lenarz 
(1987)17 found that of 200 groundfish trawlers that did not participate in the 1984 

14 For a discussion of emerging 
tools for spatial management see 
the collection by Wright and Scholz 
(2005).

15 See United States Department 
of Commerce (1980). Final 
Environmental Impact Statement on 
the Proposed Point Reyes-Farallones 
National Marine Sanctuary. 
Washington, DC, NOAA National 
Ocean Service.

16 For example, the Department 
of Fish and Game’s “Blue Books” 
(Leet et al., 1992 and 2001), or the 
review of fisheries in the Monterey 
Bay National Marine Sanctuary by 
Starr et al. (2002).

17 Lenarz, W. H. (1987). A history 
of California rockfish fisheries. 
Proceedings of the International 
Rockfish Symposium (October 
1986, Anchorage, Alaska), Sea 
Grant Report No. 87-2, May 1987, 
Anchorage, University of Alaska: pp. 
35 – 41.
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fishery (out of a total 600 that fished in California between 1981 and 1984), 50 sank 
or burned, 30 fished in other areas or for other groups of fish, 30 did not operate 
because of bankruptcy and other difficulties, and 90 did not participate for unknown 
reasons. While we did not attempt to capture comprehensive participation rates in the 
study area, we will report estimates of participation rates relayed by local fishermen 
during visits to the area ports in the port profiles section below.

The most important fisheries in the study area are California halibut, Dungeness 
crab, groundfish (including several nearshore rockfish species), herring, salmon, squid, 
tuna and urchins. Between 1981 and 2003, these seven fisheries yielded an average of 
nearly 35 million pounds of landings, worth over $31 million per year. Collectively, 
they accounted for 92% of landings and revenues in the study-area ports per year, 
8% of statewide landings, and close to 14% of statewide revenues. The scale of these 
fisheries varies considerably, with trawl-caught groundfish, herring, and — to a lesser 
extent — squid typically comprising several times the landings of the other fisheries. 
Furthermore, there are distinct differences in the scale of these fisheries between the 
various ports, with squid, for example, being locally important in some and not in 
others.

As Figure 6 shows, landings have historically been dominated by groundfish and 
herring, with periods of increased salmon, urchin, or squid landings. Most recently, 
groundfish and herring landings have declined, the former most likely in response 
to increasingly stringent regulatory constraints such as the rebuilding measures for 
several species of rockfish that were declared overfished by NOAA Fisheries. The 
urchin fishery grew in response to strong market demand, especially in Japan. In the 
squid fishery, landings tend to fluctuate with changing ocean conditions, and in the 
salmon fishery, landings fluctuate with changing ocean conditions and depend on 
the health of inland habitat. There are thus several distinct factors influencing the 
various fisheries over the same time period. Most recently, with historically significant 
fisheries like groundfish in decline, the local fisheries for crab, salmon and herring 
have increased in relative significance. For example, crab never accounted for more 
than 5% of total landings and 10% of revenues through the 1980s and early 1990s. By 
2003, however, these proportions had risen to 20% of landings and 40% of revenues.18 

Figure 6. Study-area landings of select fisheries, 1981 – 2003��������������������������������������������������
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18 This mirrors a coast-wide trend, 
with relatively healthy Dungeness 
crab populations attracting fishing 
effort from other fisheries, notably 
large former trawl vessels from the 
groundfish fishery, to a degree that 
has some observers worried that 
this fishery is headed for a bust 
(Rojas-Burke, 2005). 
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On some parts of the west coast, diminishing fishing opportunities have lead to an 
increased diversification of the remaining fleet, as fishermen have sought to expand 
their portfolio of fisheries they participate in to achieve a desired level of income. 
This does not appear to be the case for the study area, however, as illustrated in Figure 
6. While the absolute number of fishing vessels making landings in the region has 
declined from more than 2,000 in 1981 to just over 600 in 2004, the proportion 
of vessels making landings of only one species or species group (as in the case of 
groundfish) seems to have increased, from an average of around 60% for most of 
the past 23 years, to close to 75% more recently. In other words, the majority of 
commercial fishing vessels, when judged by the species groups they are landing in area 
ports, appear to only participate in one fishery. The share of vessels participating in 2 
fisheries has declined from a quarter to one fifth of the fleet, and less than 2 percent 
of the fleet landing in the study area participates in 3 or more fisheries.19 This suggests 
that local fisheries are not very well diversified, and may be disproportionately 
vulnerable to fishery management changes that affect fisheries that may be the single 
source of revenues for many vessels. The preponderance of single-fishery operations in 
the study area is partially a reflection of the time and cost associated with switching 
gear. According to fishermen on the working group, even over the course of a whole 
year one would not necessarily fish all the licenses held.

Figure 7. Fishery diversity in the study area, 1981 – 2003
�������������������������������
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In general, the succession of fisheries described in Figure 7 is associated with the 
use of particular gear types. For example, the squid fishery is conducted with purse 
seine nets; the herring fishery, which was formerly conducted with purse seines, now 
utilizes gillnets; crab are fished with traps; urchins are a dive fishery; and salmon 
and tuna are targeted using hook-and-line, including troll gear. Thus the succession 
of fisheries over time can also be read as a succession of gear types employed in the 
sanctuaries. 

The relationship between fisheries and gear types is, however, more complex in the 
groundfish fishery, a group of over 80 species that is managed under one federal 
fishery management plan, but is conducted using several mobile- and fixed-gear 
types. Groundfish gear evolution is illustrated in Figure 8. Over the last 23 years, the 
groundfish fishery in the study area has experienced an oveall decline. From an early 

19 We were not able to obtain 
comprehensive data on the number 
of permits for distinct fisheries 
associated with vessels. We did, 
however, group the several hundred 
species reported in CDFG landing 
receipts into groups that are 
mutually exclusive in terms of the 
way that fisheries are managed and 
conducted. For a complete list of 
the species groupings used in our 
analysis, please refer to Appendix C.
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dominance of bottom and midwater trawl gears used for targeting various shelf and 
slope rockfish, as well as whiting, and deeper-dwelling bottom fish such as soles, the 
fishery has evolved to fixed-gears, notably hook-and-line in the 1990s. Benthic set 
longlines are used to target lingcod and sablefish, while vertical hook-and-line gear 
is used for targeting several lucrative rockfish species. This period corresponds with 
a growing overseas market for sablefish, and with a market for live rockfish in the 
San Francisco Bay Area, which peaked in the mid- to late 1990s. In addition to the 
trawl nets used in the bottom fisheries, other nets used in the groundfish fishery are 
mainly associated with the set gillnets and trammel nets used in the halibut fishery 
before a series of time and area closures — and eventually a statewide ban on their 
usage — went into effect.

Figure 8. Groundfish gear evolution, 1981 – 2003��������������������������������������

�

���������

���������

���������

���������

����������

���� ���� ���� ���� ����

�
�

�
��

�
��

�
�

��
��

�
��

��
�

�
��

�
�

�

���������

����������

����������

����������

�
�

��
�

�
��

��
�

��
��

�
�

��
�

�

�����
����
���
��������������
�������������
������������

Recreational fisheries
As elsewhere in California, recreational fishing in the study area is largely a shore-
based and private boat activity, including SCUBA and free-diving, with commercial 
passenger fishing vessels (CPFVs) accounting for the remainder of the fishery 
(Table 2). The target species differ somewhat across these modes, reflecting the 
access to different habitats and depths that they afford. Generally, rockfish and 
salmon dominate recreational catches in numbers, followed by — in the last 10 
years — lingcod, crab and halibut. 
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Table 2. Average annual recreational catch, effort and
primary species in North-central California, 1981 – 2000

Fishing 
Mode

Average Catch 
(No. of fish, 
1980 – 2000)

Average Effort 
(No. of trips, 
1980 – 2000)

Primary 
Species

Shore-side fishing* 2.9 million 1.3 million Smelt, silversides, 
surfperch, croaker 
and greenlings

CPFVs 1.5 million 235,000 Rockfishes, lingcod, 
and mackerel

Private boats 2 million 944,00 Rockfishes, croaker, 
sanddabs and lingcod

*Shore-side fishing includes effort from piers/docks, jetties/breakwaters, beaches/banks.
Source: Starr et al. (2002), p. 27.

The preponderance of private boat fishing is a relatively recent phenomenon in the 
study area. For example, in the 1980s, recreational fishing at Cordell Bank was mostly 
done from fishing excursion boats based in Sausalito and Bodega Bay, with the 
most intensive sport fishing effort occurring in the four months from July through 
October, when fishing effort (as measured in boat-days) was almost twice the average 
for December and January.20 Recreational catches at that time were dominated by 
rockfish, which accounted for 97.7% of landings. While still important, rockfish now 
constitute a much smaller proportion of CPFV catches, averaging 61% of fish kept in 
the study area in the period from 2001 to 2003. According to the participants in the 
fishery, there are now only six CPFVs, and a somewhat higher number of so-called 
“six-pack” boats in Bodega Bay. 

Estimates from the Marine Recreational Fisheries Statistical Surveys (MRFSS) 
indicate that shore-side fishing is the most common form of recreational fishing in 
North-central California (Table 2). This is to be expected, since fishing from shore 
is the most accessible and least expensive form of fishing. The three main modes of 
shore-side fishing (beach/bank, jetty/breakwater, and pier/dock) are largely hook-
and-line fisheries, and comprise at least 40% of the annual catch and over half the 
recreational effort from 1981 – 2000. 

C P F V S
While statewide numbers of CPFVs have remained nearly constant, averaging 300 
vessels per year since 1980, the North-central California fleet has shrunk considerably. 
The number of North-central California CPFVs declined from an annual average of 
137 vessels during the 1980s to 105 in the 1990s, and now there are only 60 CPFVs 
participating in marine recreational fisheries in the study area.

20 See discussion in the 
Environmental Impact Statement for 
the designation of the Cordell Bank 
NMS (U.S. DOC, 1989).
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Figure 9. CPFV landings and effort in the study area, 1981 – 2003�������������������������������������������������
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The progression of species landed in the CPFV fishery, as evident in the record 
of kept fish in CDFG logbooks, tells an interesting story of a shift away from 
historically popular species to new target species. Historically, CPFV catches 
of rockfish and salmon have numbered in the hundreds and tens of thousands, 
respectively. Both fisheries saw considerable declines over the period from 1981 to 
2003, both in terms of effort and catches. Average annual rockfish catches by CPFVs 
in study-area ports have declined from over 480,000 in 1981 – 85 to 156,000 in 
2001 – 03. During the same time period, average salmon catches also fell by almost 
half, from 75,000 to 36,000.

Figure 10. Average CPFV landings of salmon 
and rockfish in the study area, by time period��������������������������������������������������������������������������
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Over the course of the last 23 years, other recreational fisheries have become 
increasingly popular in the study area, as illustrated in Figure 11. While catches of 
bonita and coastal pelagic species have virtually disappeared, and some estuarine 
fisheries — like bass, shark, and sturgeons — have remained relatively stable, there 
are some notable trends in new recreational fisheries. The most striking one perhaps 
is crab, catches of which have increased from none to an average of over 15,000 
annually per period. Similarly, recreational catches of flatfish, halibut and tuna have 
more than quadrupled. These trends likely reflect new fishing and marketing strategies 
employed by the CPFV fleet in response to more restrictive rockfish management. 

Figure 11. Average CPFV landings of  
select species in the study area, by time period���������������������������������������������������������������������
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Fishing grounds in the North-central California sanctuaries
In this section we present results from our spatial analysis that demark regional 
fishing grounds, based on fishery-dependent and independent data, including 
fishermen’s expert knowledge. As detailed in Appendix A (Methods), these maps 
represent summaries of the value of the sanctuary waters to various fisheries. 

By virtue of the geographic representation of the fishermen experts who helped 
characterize the fishing grounds, the resulting maps are properly interpreted as 
centered on the greater San Francisco Bay Area from Bodega Bay to Half Moon Bay, 
with the “tails” of the distribution reaching north towards Fort Bragg and south to 
Monterey Bay. It is important to note that these results are best interpreted as the first 
in a series of overlapping geographically centered distributions that could eventually 
characterize the fishing grounds of the entire coast. 

It is important to note that the sample is centered on the area from Bodega Bay to 
Half Moon Bay, and the resulting fishing ground depictions are most reliable for 
that area (see Map 2). We verified this in a meeting with the sanctuaries’ working 
groups, whose fishermen-members pointed out that relatively more important fishing 
grounds are located off Monterey and Moss Landing, which are the tails of the 
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geographic distribution identified by the fishermen. It stands to reason, therefore, 
that the fishing grounds depicted in our analysis represent one of several overlapping 
distributions spanning the coast of California. An expansion of this approach to 
other parts of the coast, replicating the protocol used in this study, would result in a 
comprehensive coverage of the fishing grounds. 

Map 2. Comprehensive Coverage of Fisheries

(A color version of this map appears in Appendix E.)
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Ours is by no means the first attempt to characterize the fishing grounds in North-
central California or to use local fishermen’s knowledge to do so. An inspired 1977 
NOAA publication serves as an early guide to the fishing grounds of the west coast.21 
While there is no way of comparing our analysis with the NOAA results, Map 3 
shows the extent of fishing grounds from that historical analysis for illustrative 
purposes.

21 Squire, J., James L. and S. E. 
Smith (1977). Anglers’ Guide to the 
United States Pacific Coast: Marine 
Fish, Fishing grounds, and Facilities. 
Seattle, NOAA.
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Map 3. Historical Local Knowledge of Recreational Fishing Grounds

(A color version of this map appears in Appendix E.)
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Adapted from Squire and Smith (1977).

L O C A L  F I S H I N G  G R O U N D S  —   
T H E  E X A M P L E  O F  T H E  D U N G E N E S S  C R A B  F I S H E R Y
In the interest of space, we will discuss in this section only the example of the crab 
fishery. The remaining fishing ground maps that we assembled with the help of local 
fishermen are contained in Appendix E, and fully interactive versions have been 
provided to the sanctuaries in electronic format. 

As illustrated in Maps 4 and 5 (Appendix E), the difference between the fishing 
grounds as derived from a literal interpretation of the CDFG landing blocks and 
those derived using local knowledge is quite substantial. Both maps show the total 
pounds and revenues landed in study-area ports. These totals, however, are distributed 
over the ocean areas quite differently, depending on the spatial interpretation used. 

Map 4 shows the results of using the methods for interpreting fishermen’s knowledge 
detailed in the appendix. We impute the 2003 ex-vessel revenues and pounds landed 
in the study-area ports to the areas defined by fishermen. For convenience, we use a 
3-kilometer grid to summarize the value, although in principle it is possible to show 
the fishing grounds at up to a 30-meter resolution. The fishing grounds map makes 
visible the relative importance of distinct areas, as well as the overall “footprint” of the 
fishery. The crab fishery is conducted within 100 fathoms, with important grounds 
located south of Pt. Reyes, around the Farallones and west of Half Moon Bay. 
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Map 4. Dungeness Crab Fishing Grounds Based on Fishermen’s Local Knowledge

(A color version of this map appears in Appendix E.)
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As Map 5 illustrates, a literal interpretation of the CDFG logbooks would suggest 
that the significant crab grounds are considerably farther offshore. The 10-minute 
blocks employed by CDFG also mask the spatial specificity of the fishing grounds. 
Of the total of $8.3 million crab revenues landed in study-area ports, more than $2.6 
million, or 32%, are recorded at the 4-digit block level, making a spatial attribution at 
the scale of the sanctuary waters impossible. 

Map 5. Dungeness Crab Fishing Grounds Based on Landings Data Reported

(A color version of this map appears in Appendix E.)
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Similar improvements in the spatial specificity of the distribution of fisheries values 
are achieved in other fisheries where we employ local knowledge maps or where 
additional sources, such as observer data or logbooks, are available. (See Maps 4 and 
5, Appendix E.)

R E L AT I O N S H I P  O F  F I S H I N G  G R O U N D S  T O  H A B I TAT
Fishing grounds and fishing activity can also be related to habitat information, such 
as the geological habitat characterizations produced by Moss Landing Marine Lab. 
The paper version included in this report is of a necessarily sequential nature  
(Map 6), whereas the database allows other representations, including an overlay 
analysis that relates extent, intensity and value of particular fishing activities to the 
underlying habitat areas. (See Map 6, Appendix E.)

How important are the sanctuaries to local fisheries?
Given the challenges with attributing fishing activity to particular ocean areas and 
with establishing vessels’ homeports unequivocally, we analyzed the number of vessels 
that make exclusive, or near exclusive, use of the ports adjacent to the sanctuaries. 
In other words, this is the fleet that lands most if not all of its catch and derives 
most if not all of its associated revenues from landings made in study-area ports. To 
the extent that a vessel never or rarely makes landings elsewhere, it is reasonable to 
assume that the landing port either is its home port or very near to it. While this does 
not necessarily mean that they fish in sanctuary waters, it is perhaps suggestive of the 
overall importance of the area to the fleet. 

The following picture of the local fishing fleet’s dependence on study-area ports 
emerges. Overall, the number of vessels making landings in study-area ports has 
declined, from 2,200 in 1981 to 603 through the first half of 2004 (see Figure 4). Of 
those, on average 62% make landings in sanctuary ports exclusively. This proportion 
has not changed over time period from 1981 through the first half of 2004, 
irrespective of the overall decline in the number of fishing vessels. Throughout the 
two-decade period, local landings appear to have been made by a mostly local fleet. 

Figure 12. Vessels making landings in study-area ports, 1981 – 2003������������������������������������������������������
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In general, the vessels landing in sanctuary ports exclusively have smaller landings 
and revenues, on average, than those vessels that make landings both inside and 
outside the study area. From 1981 to 2003, vessels landing exclusively in the study 
area averaged roughly 25,000 pounds per vessel and year, and $21,000 in revenues. 
By contrast, the remaining 38% of vessels making landings both inside and outside 
sanctuary ports averaged 100,000 pounds per vessel and year, and $70,000 in 
revenues. Roughly a third of these revenues are associated with landings in sanctuary 
ports. 

I M P O R TA N C E  O F  S A N C T U A R I E S  T O  L O C A L  F I S H E R I E S —  
R E S U LT S  F R O M  T H E  S PAT I A L  A N A LY S I S  O F  F I S H I N G  G R O U N D S
Using the values summarized to the fishing grounds, it is now possible to answer 
the question of how important the sanctuaries are to local fisheries. From visual 
inspection of maps 4 and 5 (Appendix E), it is apparent that the sanctuary waters 
cover some of the most important fishing grounds in the study area. We can assign 
economic value to the sanctuary waters by overlaying them with the continuous 
surface of values imputed to the local fishing grounds identified by the fishermen. 

Using 2003 ex-vessel revenues, we estimate that some $373,000 worth of crab were 
caught in the waters of Cordell Bank NMS, and $4,200,000 in the waters of Gulf 
of the Farallones NMS. This represents 5% and 51% of the total revenues from crab 
landed in study-area ports. Collectively, the two sanctuaries account for more than 
half (53%) of revenues associated with crab landed in study-area ports ($8,261,541).22

By comparison, generating an estimate of the value of sanctuary waters using the 
CDFG blocks — and assigning proportionate values to any blocks that overlap 
sanctuary boundaries — yields a different estimate. While the value apportioned to 
the waters of CBNMS is similar, accounting for 3% of landed revenues, only 12% 
of landed value are attributable to the waters of GFNMS. This is largely due to the 
fact that sanctuary waters intersect a very small section of a very large, 4-digit block 
in which over $2.6 million are reported. Thus, using the CDFG blocks, only 15% of 
local crab values are associated with sanctuary waters, compared to 53% when using 
the fishing grounds as characterized by local fishermen.

This difference illustrates that this type of block data for reporting the origin of 
landings is virtually useless. In the absence of home port information about vessels, 
both estimates rely on the assumption that all landings made in the study area 
are from vessels that have fished in nearby grounds. That this is indeed the case 
was confirmed by local fishermen at several working group meetings; for future 
applications of the interview-based approach to characterizing the fishing grounds it 
would be desirable to devise an independent test of this assumption as well.

Table 3. Value of sanctuary waters to the Dungeness crab fishery, 2003

CBNMS GFNMS Outside Total

Estimated 2003 value — based 
on fishing grounds approach

$359,336
4%

$4,005,305 
48%

$3,896,900
47%

$8,261,541
100%

Estimated 2003 value — based 
on CDFG blocks

$247,846.23
3%

$991,384.92
12%

$7,022,310
85%*

$8,261,541
100%

Percentages of the total value for the study area appear in italics.
*Includes 0.05% rounding error resulting from apportioning partial fishing blocks to sanctuary area.

22 While the waters of the 
Monterey Bay National Marine 
Sanctuary were not part of the 
study area considered in this report, 
it is instructive to note that, if they 
were included, the percentage of 
Dungeness crab landings made 
in ports between Bodega and 
Half Moon Bay that originate in 
sanctuary waters would approach 
80%.
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Table 4. Average relative economic importance  
of sanctuaries for select fisheries, 1997 – 2003

CBNMS GFNMS Outside Total Ex-vessel 
Revenue

Albacore 
1997 – 2003

$30,981
9%

$45,022
14%

$262,338
79%

$333,454

Albacore 
2003

$8,958 $13,017 $74,438 $96,413

Dungeness crab 
1997 – 2003

$267,991
5%

$3,015,109
51%

$2,637,426
45%

$5,920,526

Dungeness crab 
2003

$373,956 $4,207,303 $3,680,282 $8,261,541

Salmon  
1997 – 2003

$507,413
12%

$1,422,533
34%

$2,307,852
54%

$4,237,798

Salmon 
2003

$509,872 $1,429,426 $2,319,035 $4,258,333

Squid 
1997 – 2003

$0
0%

$59,763
21%

$218,334
79%

$278,097

Squid 
2003

$0 $332,507 $1,214,757 $1,547,264

Calif halibut hook-
and-line 1997 – 2003

$0
0%

$44,146
17%

$216,157
83%

$260,303

Calif halibut hook-
and-line 2003

$0 $67,045 $328,278 $395,323

Rockfish hook-and-
line 1997 – 2003

$131,673
23%

$310,527
54%

$134,565
23%

$576,765

Rockfish hook-and-
line 2003

$46,622 $109,950 $47,646 $204,218

Percentages of the total value for the study area appear in italics.
Derived from local knowledge interviews and CDFG landing receipts, 1997 – 2003.

For each fishery in the study area, one can then compare the relationship between 
the relative economic value with the percent area of the entire fishing grounds or 
fishing footprint that is attributed to the sanctuary waters. Illustrated in Table 5 is 
the percent area of the total fishing grounds per fishery that occurs in the sanctuary 
waters. Using the crab fishery as an example again (see Map 4, Appendix E), the total 
fishing footprint for the study area is 6,546 sq. kilometers, of that only 8% (516 sq. 
kilometers) and 39% (2,570 sq. kilometers) occurs in each of the sanctuaries. When 
comparing the percent area versus the percent value for the Gulf of the Farallones, 
48% of the study area total ex-vessel revenue for the crab fishery comes from 39% of 
the entire fishing grounds inside the sanctuary. Whereas 39% of the entire crab fish 
grounds occurs in the Gulf of the Farallones, Table 6 represents the percentage of the 
sanctuary area that is used by crab fishermen, which is 78%. 
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Table 5. Percentage of the entire fishing footprint area 
within sanctuary waters

Fishery CBNMS GFNMS

Albacore 6% 11%

Dungeness crab 8% 39%

Salmon 6% 17%

Squid 0% 36%

California halibut hook-and-line 0% 14%

Rockfish hook-and-line 18% 56%

Up to now we have considered the relative economic importance of the sanctuaries, 
and the percentage of the total fishing footprint that they represent for each fishery. 
A slightly different, but similarly revealing, way to look at the importance of the 
sanctuaries to local fisheries is to consider the percentage of the sanctuaries used 
by fishermen. Table 6 compares the percent area used by each fishery based on the 
intersection of the fishing grounds with the sanctuary boundary. So, for example, 78% 
of the Gulf of the Farallones NMS area is used by crab fishermen, and 22% of the 
Cordell Bank NMS area is used by the rockfish hook and line fishery.

In summary, reading across tables 4 – 6, and using the rockfish hook and line fishery 
in the Gulf of the Farallones as an example, 28% of the sanctuary area is used by 
the fishermen (Table 6), representing 56% of the total fishing footprint (Table 5), 
equating to 55% of the total ex-vessel revenue for the study area (Table 4). 

Table 6. Percentage of the sanctuary area used by each fishery

Fishery CBNMS GFNMS

Albacore 64% 46%

Dungeness crab 38% 78%

Salmon 82% 98%

Squid 0% 3%

California halibut hook-and-line 0% 4%

Rockfish hook-and-line 22% 28%

In addition to the fishing ground characterization that we derived from the expert 
knowledge of the fishermen interviewed, there are several trawl fisheries for which it 
is possible to derive spatial use patterns from logbooks. Since logbook records contain 
detailed set and up points, it is possible to look at shifts of fishing grounds over time. 
We do this here, in Tables 7 – 10, in the context of the relative economic importance 
of the sanctuaries for a suite of trawl fisheries from 1997 to 2003. It appears from 
Table 7, for example, that Cordell Bank has not been a significant trawl ground for 
California halibut over the seven years, whereas the share of California halibut caught 
in the Gulf of Farallones and landed in study-area ports doubled between 1997 and 
2002, and in the most recent year accounted for over one third (36%) of study-area 
landings.

Table 6 allows one to 

answer the question 

“How much of each 

sanctuary is used by 

various fisheries?”

Table 5 allows one to 

answer the question 

“How much of the fishing 

grounds used by local 

fleets are in the sancuary 

waters?”
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Table 7. Relative economic importance of sanctuaries 
for California halibut trawl fishery, 1997 – 2003

1997 1998 1999 2000 2001 2002 2003 Average

Calif halibut 
(CBNMS)

$501
0.04%

$23
0.00%

$17
0.00%

$0
0.00%

$896
0.16%

$727
0.11%

$6,374
0.93%

$1,220
0.18%

Calif halibut 
(GFNMS)

$268,108
21%

$195,001
18%

$204,011
20%

$224,487
33%

$208,471
36%

$276,389
42%

$248,215
36%

$232,097
30%

Sanctuaries 
Totals

$268,609
21%

$195,024
18%

$204,028
20%

$224,487
33%

$209,367
37%

$277,116
42%

$254,589
37%

$233,317
30%

Study Area 
Total*

$1,266,097 $1,090,169 $1,037,894 $676,349 $571,377 $657,311 $686,971 $855,167
27%**

Percentages of the total value for the study area appear in italics.
*Total ex-vessel revenue landed in study-area ports. 

**The sanctuaries total average ex-vessel revenue divided by the total average ex-vessel revenue for the study area. 
Derived from CDFG trawl logbooks and landing receipts, 1997–2003.

Flatfish (part of the groundfish complex) have played a small, but consistent role 
in study-area landings within the sanctuaries — ranging from 5 – 15% of landings 
originating in the waters of Cordell Bank, to 7.5 – 22% in the Gulf of the Farallones.

Table 8. Relative economic importance of sanctuaries 
for flatfish trawl fishery, 1997 – 2003

1997 1998 1999 2000 2001 2002 2003 Average

Flatfish 
(CBNMS)

$231,799
13%

$122,880
14%

$65,037
5%

$134,120
10%

$176,791
14%

$134,790
15%

$123,224
13%

$141,234
12%

Flatfish 
(GFNMS)

$195,733
11%

$67,256
8%

$108,412
8%

$143,328
10%

$457,430
37%

$154,771
18%

$207,688
22%

$190,660
16%

Sanctuary 
Totals

$427,532
24%

$190,136
21%

$173,449
14%

$277,448
20%

$634,221
51%

$289,561
33%

$330,912
36%

$331,894
28%

Study Area 
Total*

$1,768,687 $889,497 $1,284,510 $1,409,658 $1,231,575 $872,881 $930,595 $1,198,200
28%

Percentages of the total value for the study area appear in italics.
*Total ex-vessel revenue landed in study-area ports. 

**The sanctuaries total average ex-vessel revenue divided by the total average ex-vessel revenue for the study area. 
Derived from CDFG trawl logbooks and landing receipts, 1997–2003.

There are some pronounced changes in the importance of the sanctuaries for both 
shelf (Table 9) and slope (Table 10) rockfish over the seven years from 1997 to 
2003. While neither fishery is very large in the study area in absolute terms, with 
landings showing a high of $405,000 for shelf rockfish in 1997, the sanctuaries 
were, until recently, very important to these fisheries. Almost all of the trawl-
caught shelf rockfish landed in study-area ports in 1997 originated in sanctuary 
waters, and through the late 1990s and until 2002 the share of revenues derived 
from sanctuary waters stayed at around 50%. In 2003, most likely in response to a 
series of increasingly stringent fishery management measures that limited the depth 
ranges of sanctuary waters to groundfish trawlers, both the relative importance of 
the sanctuaries for this fishery, and its overall landed value in the study region have 
declined dramatically.
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Table 9. Relative economic importance of sanctuaries 
for shelf rockfish trawl fishery, 1997 – 2003

1997 1998 1999 2000 2001 2002 2003 Average

Shelf Rockfish 
(CBNMS)

$233,424
58%

$95,983
28%

$106,436
36%

$56,244
24%

$47,829
25%

$42,544
37%

$642
7%

$83,300
31%

Shelf Rockfish 
(GFNMS)

$163,218
40%

$89,808
26%

$83,660
29%

$64,996
28%

$32,146
17%

$34,053
29%

$435
5%

$66,902
25%

Sanctuary 
Totals

$396,642
98%

$185,791
54%

$190,096
65%

$121,240
52%

$79,975
42%

$76,597
66%

$1,077
12%

$150,203
55%

Study Area 
Total*

$405,010 $344,415 $293,309 $235,029 $189,215 $116,440 $8,978 $227,485
66%

Percentages of the total value for the study area appear in italics.
*Total ex-vessel revenue landed in study-area ports. 

**The sanctuaries total average ex-vessel revenue divided by the total average ex-vessel revenue for the study area. 
Derived from CDFG trawl logbooks and landing receipts, 1997–2003.

Table 10. Relative economic importance of sanctuaries 
for slope rockfish trawl fishery, 1997 – 2003

1997 1998 1999 2000 2001 2002 2003 Average

Slope 
Rockfish 
(CBNMS)

$58,984
16%

$56,341
18%

$50,105
29%

$36,040
75%

$7,244
18%

$5,518
18%

$527
1%

$30,680
25%

Slope 
Rockfish 
(GFNMS)

$113,427
30%

$55,235
18%

$14,600
9%

$18,631
39%

$1,619
4%

$8,491
28%

$906
2%

$30,416
18%

Sanctuary 
Totals

$172,411
46%

$111,576
36%

$64,705
38%

$54,671
113%

$8,863
22%

$14,009
46%

$1,433
3%

$61,095
43%

Study 
Area 
Total*

$377,529 $305,744 $170,683 $48,329 $40,170 $30,662 $56,301 $147,060

Percentages of the total value for the study area appear in italics.
*Total ex-vessel revenue landed in study-area ports. 

**The sanctuaries total average ex-vessel revenue divided by the total average ex-vessel revenue for the study area. 
Derived from CDFG trawl logbooks and landing receipts, 1997–2003.

Table 11. Relative economic importance of sanctuaries for shelf  
and slope rockfish trawl and hook-and-line fishery, 1997 – 2003

1997 1998 1999 2000 2001 2002 2003 Average

Rockfish Shelf  
Trawl

$405,010
57%

$344,415
49%

$293,309
57%

$235,029
66%

$189,215
74%

$116,440
88%

$8,978
51%

$227,485
63%

Rockfish Shelf  
Hook-and-line

$301,892
43%

$355,292
51%

$217,653
43%

$123,425
34%

$65,770
26%

$16,001
12%

$8,483
49%

$155,502
37%

Rockfish Shelf  
Total*

$706,902 $699,707 $510,962 $358,454 $254,985 $132,441 $17,461 $382,987

Rockfish Slope  
Trawl

$377,529
96%

$305,744
85%

$170,683
77%

$48,329
64%

$40,170
65%

$30,662
74%

$56,301
79%

$147,060
77%

Rockfish Slope 
Hook-and-line

$16,221
4%

$53,977
15%

$51,233
23%

$26,809
36%

$21,678
35%

$10,866
26%

$14,783
21%

$27,938
23%

Rockfish Slope 
Total*

$393,750 $359,721 $221,916 $75,138 $61,848 $41,528 $71,084 $174,998

Percentages of the total value for the study area appear in italics.
Trawl ex-vessel revenue derived from CDFG trawl logbooks and landing receipts, 1997–2003.

Hook-and-line ex-vessel revenue derived from local knowledge interviews and CDFG landing receipts, 1997–2003.
*Total ex-vessel revenue derived from CDFG landing receipts, 1997–2003.   
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Chapter 3: Findings

4 The most important commercial fisheries in the study area are California 
halibut, Dungeness crab, groundfish (especially rockfish), herring, 
nearshore species, salmon, squid, tuna, and urchins. Between 1981 and 
2003, these nine fisheries yielded an average of nearly 35 million pounds 
of landings, worth over $31 million per year. Collectively, they accounted 
for 92% of landings and revenues in the study-area ports per year, 8% of 
statewide landings, and close to 14% of statewide revenues.

4 The majority of commercial fishing vessels, when judged by the species 
groups they are landing in area ports, appear to only participate in one 
fishery.

4 Declines in the share of vessels participating in 2 or more fisheries 
suggest that local fisheries are not very well diversified, and may be 
disproportionately vulnerable to fishery management changes that affect 
fisheries that may be the single source of revenues for many vessels. The 
preponderance of single-fishery operations in the study area is partially a 
reflection of the time and cost associated with switching gear. According 
to fishermen on the working group, even over the course of a whole year 
one would not necessarily fish all the licenses held.

4 The succession of fisheries over time can be read as a succession of gear 
types employed in the sanctuaries. 

4 As elsewhere in California, recreational fishing in the study area is largely 
a shore-based and private boat activity, including SCUBA and free-
diving, with commercial passenger fishing vessels (CPFVs) accounting 
for the remainder of the fishery.

4 There are some notable trends in new recreational fisheries. The most 
striking one perhaps is crab, catches of which have increased from 
none to an average of over 15,000 annually per period. Similarly, 
recreational catches of flatfish, California halibut and tuna have more 
than quadrupled. These trends likely reflect new fishing and marketing 
strategies employed by the CPFV fleet in response to more restrictive 
rockfish management.

4 The sanctuary waters cover some of the most important fishing grounds 
in the study area. We can assign economic value to the sanctuary waters 
by overlaying them with the continuous surface of values imputed to the 
local fishing grounds identified by the fishermen.

4 Using 2003 ex-vessel revenues, we estimate that some $373,000 worth of 
crab were caught in the waters of Cordell Bank NMS, and $4,200,000 
million in the waters of Gulf of the Farallones NMS. This represents 5   
% and 51% of the total revenues from crab landed in study-area ports. 
Collectively, the two sanctuaries account for more than half (53%) of 
revenues associated with crab landed in study-area ports ($8,261,541)




