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Abstract

Two sources of historical landing data from California's commercial passenger fishing vessel
(CPFV) fleet were examined to: 1) assess status and content of each archival data source, 2)
identify reporting differences, and 3) evaluate potential usefulness ofthe data for enhancing
resource assessment. Current and historical CPFV logbook data collected by California Depart­
ment of Fish and Game are described with respect to status, content, and approximate cost of
recovering historical data (1936-78) to electronic format. CPFV landing data available from Los
Angeles Times, archived in libraries since 1959, are similarly described.

CPFVlogbook data were compared with observer data from 1985-89 to evaluate accuracy of
logbook records. Comparison of catch and effort for major species targeted by southern Califor­
nia CPFV anglers revealed significant relationships between reported and observed catch rates
for six of ten species examined. Agreement of catch rate trends validates use of logbook data for
measuring relative changes in catch and effort for these sport fish species.

Direct comparisons of landings data from CPFV logs and Los Angeles Times fish reports
were made for years in which Times data are already available in electronic database format,
inclUding 1959, 1967, 1975,1983,1991, and 1992. Comparisons oftotallandings by species
among years revealed strong correlations between the two sources for those species (e.g.,
California barracuda, yellowtail, bonito) most heaVily targeted over the entire period. Other
species, such as California sheephead, spotted scorpionfish, and ocean whitefish, were under­
reported or not reported by the Times until recently. Comparison of port-wide total landings of all
species (1983, 1991, 1992) revealed varied reports of total catch (all species) between sources
among ports and years. Times-logbook landing report comparisons were highly correlated for
Los Angeles area ports (r2=0.956), but were also most different in absolute number, with Times
reports being an average of 48% higher than logbook totals. Comparison of species landings by
port in 1992 revealed additional port-wide differences in reporting between both sources.

Historical CPFV logbook records have higher spatial resolution (catch location as opposed to
port of landing), span a greater period, and will be cheaper to recover into electronic database
format than Times fish reports. Historical Times data have higher temporal resolution (daily v.
monthly), but II cost approximately $165,000 to recover as opposed to $11 ,000 for logbook data
summaries covering a longer period. Strong correlation between the two sources shows useful­
ness of Times data for tracking real-time changes in sport catch in southern California.
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Historical Catch Data from California's CPFV Fleet

Introduction

Historical catch data from California's com­
mercial passenger fishing vessel (CPFV) indus­
try have a wide range of potential uses in as­
sessment and management of the state's
marine sport fish resources. Historical records
of catch and occurrence provide species­
specific information useful for characterizing
long-term changes in the marine fish communi­
ties due to fishing activity, habitat alteration,
pollution, and natural variability in the environ­
ment. Fishery managers might use this informa­
tion to assess effectiveness of regulations
imposed on sport and commercial sectors of the
industry. Fishery economists may also use
historical data to track trends in effort as related
to changing value of the fishery. Long-term catch
and occurrence data, meshed with historical
oceanographic data (e.g., sea surface tempera­
ture from shore stations), will provide an oppor­
tunity to predict future fishing opportunities of
migratory species based on seasonal forecasts
of climate and oceanic conditions.

The purpose of this report is to review status
and content of two sources of historical catch
data from California's CPFV industry and to
evaluate potential usefulness of Los Angeles
Times catch reports by comparing the data with
CPFV logbooks.

Current Status of Historical CPFV
Data

CPFV Logbook Records
Since 1936, owners and operators of CPFV's

have been required by law to keep daily trip
records of catches made from their boats.
Skippers log this information on official forms
provided by the Department of Fish and Game
and submit them to the Department monthly.
The Department has collected CPFV logbook
information since 1936, except six years during
World War II (1941-46) when CPFV activity was
effectively halted.

While design of CPFV logbooks has evolved
over time, most variables have been consistently
collected from the onset. This information
includes: (1) date of fishing, (2) port code or

town of landing, (3) boat name, (4) Fish and
Game boat number, (5) Fish and Game block
areas fished (primarily 10 minutes latitude x 10
minutes longitude), (6) angler effort (measured
various ways), and (7) number of fish kept by
species. Different logbook forms have always
existed for northern-central and southern Califor­
nia regions, differing only by species listed on the
form (Figure 1a,b). At one time, a separate form
was used for the San Francisco Bay estuarine
complex (Figure 1c).

Method of estimating fishing effort has
changed considerably overtime. From 1947
through 1959, angling effort was measured only
as angler days, defined as one full day of angling
by one fisherman (Young 1969). During this
period, no attempt was made to record number
of hours spent fishing. During 1960 and 1961,
effort was measured in two ways - number of
angler days and number of anglerhours. Young
(1969) used this information to develop an
estimation method for calculating effort in angler­
hours for data from 1947 to 1959. From 1962,
effort information was measured as number of
anglers and total hours the CPFV spent fishing,
allowing calculation of angler-hours (Figure
2a,b).

In 1994, many changes to CPFV logbook
forms were implemented which continue at
present. Additional information on effort was
required, including target species, fishing
method, bait type, and trip departure and return
times. Besides reporting number of fish kept
(landed), operators were required to report
number of fish thrown back and number lost to
seals (sea lions or harbor seals). Sea surface
temperature information was also required.
Logbooks expanded from a half page to a full
page, optically-scannable form (Figures 3 & 4).

Final CPFV logbook data for 1980 through
present are in dBASE format and ready for
analysis. Daily trip records in 1980-98 databases
include fields for CDFG boat number, date, block
(area fished), port code, number of anglers,
hours fished, angler-hours, species code,
number of fish by species, and a unique code for
each trip log (Figure 5). Additional information
from the scannable logbook design is available in
1995 to 1998 databases which are now divided
into header and catch detail tables (Figure 6).
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Until 1994, the Department summarized and
mass-distributed preliminary CPFV landings
data on a quarterly basis. Annual summaries of
final data sets were also distributed to Depart­
ment biologists and the CPFV industry. Monthly
and annual reports summarized catch by spe­
cies statewide and by port complex. Total effort
(angler days and angler hours) was also in­
cluded. Due to recent reductions in funding and
staff, only final summaries are distributed annu­
ally at present.

CPFV logbookdata from 1936 to 1978 are
stored on paper as monthly summaries for block
(Report VI; Figures 7 &8) or port (Report II;
Figure 9). Catch and effort information from that
period are no longer available at daily trip-level
resolution. Summary reports consist of handwrit­
ten (1936-1957) and computer-generated (1957­
1978) tables summarizing catch and effort
information in various ways. Data include num­
ber of fish caught by species, total number of
fish (all species), and total effort by port and/or
block. Effort has been variously reported over
time as angler-days (1936-65), number of
anglers (1947-78), angler-hours (1959-78), and
boat-days (1957-78).

Detailed CPFV logbook summary reports
were not generated in 1979, and the status of an
electronic archive is uncertain as of this writing.
Attempts are being made to locate any remain­
ing computer tapes. The only known CPFV
logbook data from 1979 is in the form of the
standard annual report summarizing landings by
port complex.

Archived paper reports are beginning to age,
suffering from mildew and silverfish. Many
reports have been copied onto microfiche, but
some microfiches have water damage. Dupli­
cate hard copies of this information do not exist
elsewhere. Report VI is filed by CDFG block
number and consists of approximately 16,000
summary pages. Report" is filed by CDFG port
code and has approximately 13,000 summary
pages. Recovery of Report VI (catch by block)
data to electronic database format is currently
being funded by the Saltonstall-Kennedy Pro­
gram (NMFS). Keypunching of summary reports
is complete. The final database should be
available for distribution by the end of 1999.

2
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Los Angeles Times Fish Reports
Los Angeles Times publishes daily reports

of marine sportfish landings from CPFVs fishing
off southern California. Fish reports are widely
used by anglers who wish to make real-time
decisions about when and where to fish, and are
a useful advertising tool for local CPFV owners/
operators. Newspaper reports include informa­
tion on port of landing, date of capture, species
kept, and total number boats and anglers (Figure
10). Reports summarize catch information for
landings from San Simeon to San Diego. Publi­
cation of daily catch information began in mid­
1958 and has been reported continuously for the
past 39 years. Past issues of Times are acces­
sible as microfilm at University of California
libraries in southern California. Catch records
can be readily extracted by photocopy and
entered into database format.

A recent contract between National Marine
Fisheries Service (Dr. J. Hunter, NMFS/SWFSC)
and Mr. Charles Mitchell (MBC Applied Environ­
mental Sciences, Costa Mesa) resulted in
electronic recovery of Times data from six years
(1959,1967,1975,1983,1991, and 1992) ata
cost of $5,000 per year of information.
Saltonstall-Kennedy Funds were recently pro­
vided to Mr. Mitchell to recover Times data for all
remaining years.

Database files and photocopies of currently
recovered reports are now held at the Southwest
Fisheries Science Center, La Jolla, and were
used for subsequent comparisons in this report.
Separate database files (dBASE IV format) exist
for each year. Included with each file is a spread­
sheet listing of port (or landing) names and
species names (common and scientific) and
their respective abbreviation codes (Figure 11).

Validation of CPFV Logbook
Accuracy

During 1985 through 1989, the Department
conducted a program to place observers on
southern California CPFVs (Ally et al. 1991). A
subset of about 600-700 fishing trips were
observed each year. Observers were placed on
randomly chosen weekday trips of 24 hour
duration or less. Information was recorded on
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various aspects of fishing activity, including
catch by species, number of anglers, and total
fishing time.

Comparison of data from CPFV logbooks
with corresponding data obtained from the
observer program provide an indication of the
validity of logbook data. Direct comparison of
logbook versus observer data for specific trips
was not practical. Logbooks were not submitted
from all observed trips. Also, the practice of
vessels departing on more than one trip within a
24 hour period precluded simple direct merging
of individual trip data from both sources because
departure and return times are not recorded on
logbooks. Therefore, we calculated annual catch
rates (number of fish caught per angler hour)
from both databases, for each of ten target
species. We assumed that sampled trips were
representative of logged trips. Since the occur­
rence of some sportfish species in southern
California waters is seasonal, not all annual
fishing effort was included for each species in
the catch rate calculations. Annual species­
specific fishing effort was estimated separately
from both databases, based only on those CPFV
trips that landed at least one specimen of a given
species.

Annual catch rates for ten target species are
given in Table 1. Logbook data were first filtered
so that only data from trips that were potentially
available to the observer program were included
in the calculations (Le., weekday trips of 24 hour
duration or less). Changes in catch rates during
the study period were in general agreement from
both data sources for six of the ten species
studied. For those six species, coefficients of
determination (r2) calculated from paired annual
catch rates ranged from 0.981 (White seabass)
to 0.749 (Pacific bonito). Catch rates were poorly
correlated for yellowtail and Califomia
sheephead. Regression for California halibut
catch rates was not deemed appropriate be­
cause they were quite consistent throughout the
study period, and small year to year changes for
that species were likely due to random variation.
However, relatively constant halibut catch rates
from both sources may show good agreement
despite a low regression coefficient.
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Agreement in catch rate trends for six of ten
target species suggests that logbook data
provide useful information concerning relative
changes .in catch and effort for some species.
Absolute catch rates were usually also similar
from both sources, but some differences such
as significantly lower observer values for white
croaker are not readily explained. It is possible
that low croaker catches were routinely not
recorded in logbooks because it is a less desir­
able species, leading to a logbook bias in
croaker catch rates. Lack of agreement for
yellowtail and California sheephead may be due
to errors in the logbook database, inadequate
observer sampling for those species, or season­
ality effects not taken into account in our analy­
sis.

Comparisons of LOS ANGELES
TIMES and Logbook Data

By comparing CPFV landings data from
Times and logbooks, it is possible to identify
possible areas of bias and define limitations for
utility of either source. Sportfishing landings have
reported their catch to Times since the late
1950's - a source of free advertising used to
attract anglers to fish aboard CPFV's. In this
regard, some simple a priori hypotheses are
made regarding CPFV data: 1) reported catch
for some species will be higher in Times than on
logs; 2) Times catch will be inflated for port
areaswith largest readership (Le., greater Los
Angeles area) and less-likely to be inflated for
other areas; 3) Times catch will be inflated for
highly popular species and less inflated or under­
reported others; 4) reports will be inflated during
peak fishing seasons for each respective spe­
cies, or dUring summer months in general; 5)
smaller CPFV's ("six-packs") not associated
with sport fish landing offices will be unrepre­
sented in Times reports.

CPFV logbook data are not free from report­
ing bias. Previous Department studies address­
ing this issue over the years have identified
problems with reporting bias (under- and overes­
timation of catch) and overall reporting compli­
ance (Baxter and Young 1953). Reilly et al.
(1993) calculated CPFV logbook compliance



based upon onboard sampling surveys from
1987 to 1991. Annual compliance rates for
CPFV's from central California ranged from 61 %
to 92% for particular ports and years. Biases in
catch reporting occur in both directions to
varying degrees, but Baxter and Young (1953)
concluded that magnifications of some boat
operators were cornpensated by minimizations
of others. The Department's Central California
Sport Fish Research Project has compared
CPFV logbook to sampled trip data. They discov­
ered a tendency for catch under-reporting when
catch rates are high and over-reporting when
catch rates are low (Mr. Paul Reilly, CDFG, pers.
comm.).

It is recognized that both data sources are
prone to some bias, but we assume that catch
recorded on CPFV logs is less prone to exag­
geration bias than Times fish reports. CPFV logs
are not considered advertising tools, so there
should be little seasonal or regional bias in
reporting compared with Times. For the same
reason, over-reporting in logs is less likely
relative to Times for more seasonal or popUlar
species. Under-reporting in logs probably occurs
for species typically caught at limits, as well as
less popular, non-targeted species.

CPFV catch data were compared between
CDFG logbook records and complimentary
Times reports available in dBASE format for
1959,1967,1975,1983,1991, and 1992. CPFV
logbook summary tables were used for 1959,
1967, and 1975 and PMASTER databases were
used for 1983, 1991, and 1992 comparisons.
Catch data were compared for fifteen of the top
species currently caught in southern California
waters. The following comparative analyses
were conducted to examine the relationship, if
any, between Times and logbook data.

Annual Catch by Species· 1959 to 1992
The first comparison was designed to exam­

ine historical reporting of major sport fish spe­
cies for years from which both data were avail­
able (1959,1967,1975,1983,1991, and 1992).
Listed in relative order of recent abundance in
landings, species included were Pacific mack­
erel, barred sand bass, kelp bass, California
barracuda, Pacific bonito, spotted scorpionfish,
ocean whitefish, halfmoon, yellowfin tuna,

Marine Reaion Technical Report No. 60

California sheephead, yellowtail, California
halibut, white seabass, bluefin tuna, and alba­
core. Rockfishes were excluded from analysis
due to lack of species-specific information in
logs and to the varied names assigned to rock­
fish species in Times reports. Barred sand bass
and kelp bass were historically grouped together
in Times and logs, and were summed accord­
ingly for this comparison. Total catch (number of
fish) of each species was summed for California
ports ranging from Morro Bay to San Diego.

Paired annual landings (Times v. Logs) were
similar for nine of 15 species for the period
examined using regression analysis. Total
landings were highly correlated for sandlkelp
bass, California barracuda, California halibut,
white seabass, yellowfin tuna, bonito, albacore,
and yellowtail (Figures 12 &13). Coefficients of
determination (r2) ranged from 0.846 (P<0.01)
for sand/kelp bass to 0.996 (P<0.001) for Califor­
nia halibut (Table 2). Average percent difference
in catch totals (Times relative to logbook) ranged
from 2.2% for Yellowtail to 32.6% for California
Halibut (Table 2). Strong correlation between
sources is not surprising for these species, as
all have been popular targets for marine anglers
over the historical period (Baxter &Young, 1947).

Total annual landings of Pacific mackerel,
spotted scorpionfish, ocean Whitefish, halfmoon,
California sheephead, and bluefin tuna were

.poorly correlated for years examined (Figures 14
& 15). Bluefin tuna has always been a popular
target species, so it is unusual that total landings
reported by the Times would be under reported
in four of six years examined (Figure 15).

Differences in reported landings for the other
five species (Pacific mackerel, spotted
scorpionfish, ocean whitefish, halfmoon, and
California sheephead) reflect a relative increase
in popularity overtime. None ofthese five spe­
cies are considered highly desirable by marine
anglers, but all are currently landed in large
quantity and prevent some novice CPFV anglers
from returning with an empty bag. Pacific mack­
erel have always been taken in large quantity by
CPFV's, but not in peak numbers until the
1970's. Pacific mackerel is still one of the most
frequently landed species, but catch has steadily
declined since 1980. Pacific mackerel landings
were largely under reported by Times in 1959,

4
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1967, and 1975, but reports were sUbsequently
higher than logbook totals in 1983, 1991, and
1992 (Figure 14a). Increased reporting of Mack­
erellandings by Times shows an increased
importance of this relatively unpopular species,
perhaps due to recent declines in catch of
similar species such as Pacific bonito, or in­
creased availability during those years due to EI
Nino conditions. Similar changes in Times
reporting were observed for spotted
scorpionfish, halfmoon, and California
sheephead (Figure 14b-d). Each of these spe­
cies was recorded in CPFV logs at least as early
as 1975, but was virtually unreported by Times
until 1991. Ocean whitefish landings have
increased over the entire period, but were mostly
unreported by Timesthrough 1992 (Figure 15b).

Examination of total annual landings of highly
popular sport fish species revealed strong
correlations between CPFV log and Times data
overtime (Table 2). Conversely, clear reporting
biases have been shown for less popular spe­
cies that have recently gained importance due to
declining stocks of other species (e.g., some
rockfishes, Pacific bonito, California halibut).
This is the first evidence to confirm the advertis­
ing nature of Times reports.

Total Landings by Port and Year
The second comparison was designed to

assess similarity of Times reports and logbook
data within and between southem California port
complexes. If Times reports are used as an
advertising tool, then it is expected that total
reported landings will be higher in the Los Ange­
les/Orange County area where Times circulation
is greatest. Total landings (all species combined)
were summed by month for 1983, 1'991, and
1992 for port complexes in Morro Bay, Santa
Barbara, Los Angeles, and San Diego areas.
Selection of these years for analysis was based
on availability of database information from
logbook records. Port complexes selected for
analysis were based on matches between Sport
Fish Landing serial codes in the Times database
and corresponding CDFG port codes. CDFG
port codes not represented in the Times data­
base were excluded from analysis. For this
analysis, Morro Bay complex included landings
from San Simeon, Morro Bay, and Avila Beach.
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Santa Barbara area complex included harbors in
Santa Barbara, Ventura, Oxnard, and Pt.
Hueneme. Los Angeles area included harbors
from Malibu to Dana Pt., excluding Catalina
Island. San Diego complex represents sport fish
landings in Oceanside, Mission Bay, Pt. Loma,
and San Diego harbors.

Results from pairwise comparisons (%
difference and r2 values) of Times and logbook
data are presented in Table 3. Comparisons for
all ports combined reveal a strong correlation
between the two data sources for the three
years examined, with r2 values ranging from
0.970 to 0.996 (P<0.001; Table 3). Percent
difference data (Times relative to logbook) for aU
ports showed increasing differences between
Times and log data from 1983 (+12.7%) to 1992
(+47.1 %)(Table 3). Percent difference between
Times and logbook data for all ports and all
years combined was +29.6% (Figure 16a,b;
r2=0.941, P<0.001).

Difference between total catch reported in
logs and Times for Morro Bay increased from
-17.7% to +25.2% between 1983 and 1992
(Table 3; Figure 17). Percent difference among
all years was +10.7% (r2=0.803, P<0.001; Figure
18). Coefficients of determination decreased
from 0.978 (P<0.001) in 1983 to 0.726 (P<0.001)
in 1992 (Table 3). This trend would suggest
either an increased use of Times as an advertis­
ing source, or a decrease in logbook reporting
compliance. Alternatively, it may reflect in in­
crease in actual total landings in Morro Bay
between 1983 and 1992. EI Nino conditions were
present both years, but potential adverse im­
pacts on catch were more likely in 1983.

Santa Barbara CPFV landings were highly
correlated in 1983 (r2=0.953, P<0.001) and 1991
(r2=0.953, P<0.001) and less so in 1992
(r2=0.812, P<0.001)(Table 3; Figures 17 &18).
Landings reported by Times were on average
+41 % higher than logbook data, ranging from
+31.7% to +53.4%. There was no apparent trend
in reporting differences over time.

Differences between Times catch reports
and logbooks were highest for Los Angeles area
ports relative to logbook data (Table 3; Figure
17). Percent difference values ranged from
+34.3% in 1983 to +58.8% in 1992, with an
increasing trend overtime. Average percent



difference for all years was +47.6%. Despite
these large differences between sources, Los
Angeles port data were most highly correlated of
all complexes, and thus more accurate for
measuring changes in landings over time
(r2=0.956, P<0.001; Table 3, Figure 18).

San Diego area landings were considerably
under reported by Times in 1983 (-43.4%), but
were quite similar to logbook data in 1991
(+8.4%) and 1992 (+16.4%)(Table 3; Figure 17).
Coefficients of determination were high within
each year, ranging from 0.922 to 0.966
(P<0.001) but relatively low when data among
years were pooled (r2=0.692, P<0.001; Figure
18). Similar to the case of Morro Bay ports, San
Diego area landing operators may have begun
increasing their use of Times as an advertising
tool sometime over the past decade.

In summary, port-wide comparisons of total
landings revealed several pattems in reporting
between the two sources. First, catch reported
in Times exceeded logbook data in most cases.
Two exceptions to this were Morro Bay and San
Diego ports in 1983. Geographically, differences
between Times reports and logbooks were
greatest for Los Angeles and Santa Barbara
ports over all three years. Los Angeles landings
data also had strongest correlation between the
two sources. Season highs and lows are almost
always equally represented by both data sets at
all ports. Higher reporting in Times may repre­
sent exaggerations by CPFV operatorsllandings,
under-reporting of logs, or both. Despite these
differences, Times reports may still prove useful
for following seasonal trends in catch of certain
species or species groups on a real-time basis.

Total Landings by Species and Port
The final comparison was designed to iden­

tify reporting biases among ports at the species
level. Total and port-Wide landings reported in
Times and logbooks were examined for fourteen
top species landed by CPFV's in 1992. Species
examined were Pacific mackerel, barred sand
bass, kelp bass, California barracuda, Pacific
bonito, spotted scorpionfish, halfmoon, yellowfin
tuna, California sheephead, yellowtail, California
halibut, white seabass, bluefin tuna, and alba­
core. Rockfishes were excluded from analysis
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for reasons stated previously. Ocean whitefish
landings were not reported by Times in 1992,
and were also excluded.

Paired comparisons (percent differences) of
Times and logbookdata were highly variable
among ports for some species and also variable
among species within port complexes (Table 4,
Figures 19-32). For all species examined,
percent difference data (Times relative to log­
book) ranged from -78.0% for San Diego
halfmoon to +100.4% for Los Angeles Pacific
mackerel.

Within species, greatest inconsistencies
among ports were observed for Pacific mack­
erel, halfmoon, yellowtail, white seabass, and
albacore (Table 4). Percent difference values for
Pacific mackerel (Times relative to logbook)
ranged from -33.8% in Santa Barbara to
+100.4% in Los Angeles (Table 4; Figure 19).
Halfmoon values ranged from -78.0% in San
Diego to +16.0% in Los Angeles (Table 4; Figure
28). Yellowtail catch ranged from +8.1 % in San
Diego to +98.5% in Santa Barbara (Table 4;
Figure 21), and white seabass varied from
-22.9% in San Diego to +68.1% in Los Angeles
(Table 4; Figure 22). Finally, albacore reports
ranged from -58.2% in San Diego to +15.1% in
Santa Barbara (Table 4; Figure 23). The only
pattern apparent for these species was a ten­
dency for reports to be lowest in San Diego and
highest in either Los Angeles or Santa Barbara.
Despite these vast differences in reporting, data
within ports for each of these species were
moderately to strongly correlated, ranging from
r2=0.634 (P<0.01) for San Diego albacore to
0.997 (P<0.001) for Santa Barbara albacore.
The majority of comparisons within species and
ports had r2 values greater than 0.90 (Table 4).

Catch data from a number of species were
reported in only one of the two sources. For
example, Morro Bay landings of barred sand
bass (Figure 24), kelp bass (Figure 25), Pacific
bonito (Figure 26), and yellowtail (Figure 21)
were reported by Times but not recorded in
logbooks for the entire year. Likewise, Santa
Barbara landings of bluefin tuna were recorded
in Times but not logs (Figure 27). In contrast,
Pacific mackerel (Morro Bay) and halfmoon (San
Diego) were recorded in logs but not reported in
Times (Figures 19 & 28).
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Historical Catch Data from California's CPFV Fleet

Examination of percent difference values
among species within port complexes revealed
similar degrees of reporting inconsistencies
(Table 4). For Morro.Bay, Times data were only
comparable to logbook data for California barra­
cuda (Figure 29), California halibut (Figure 30),
and albacore (Figure 23). The remaining species
were either not present or not represented by
one or the other data source. Comparisons of
Times and logbook data for Santa Barbara area
revealed percent difference values ranging from
-33.8% for Pacific mackerel to +98.5% for
yellowtail (Table 4). Percent differences values
for Times reports were highest within Los
Angeles ports for the majority of species, indicat­
ing a tendency for localized advertising. Times
under reported the greatest number of species in
San Diego.

In summary, wide variability in catch reporting
was observed for 1992 data. Times data differed
greatly from logbook data within species among
ports, and within ports among species. Species
sought by anglers within each region tend to be
over reported, but there are many exceptions to
this rule. For example, yellowfin tuna landings
were 68.6% higher in Santa Barbara and 64.5%
higher in Los Angeles, but only 13% higher than
logs in San Diego (Figure 31). At the same time,
less popular Pacific mackerel were 36.1 % over
reported in San Diego (Figure 19). Despite
inconsistencies in reporting, Times and logbook
data were, in most cases, highly correlated.
Times and logbook data do not represent equal
numbers of fish at any given time or place, but
do reflect changes in catch equally well for many
species.

Relative Value of LOS ANGELES
TIMES and CPFV Logbook Data

There are obvious strengths and weak­
nesses to both sources of CPFV landings data.
Logbook data are likely to be more accurate than
Times reports for indexing relative abundance.
Catch information from logs is less likely to be
biased since there are fewer incentives for
skippers to inflate or deflate numbers. Daily
catch and effort information is available in log­
books from 1980 onward for individual vessels,

allowing for more accurate estimation of catch
per effort indices. Catch per angler-hour data are
available from 1961 onward. CPFV logbook data
also have spatial resolution information (10
minute latitude x 10 minute longitude CDFG
blocks) not available from Times reports.

There are two disadvantages to historical
CPFV logbook data relative to Times reports.
First, historical logbook data are no longer
available at individual trip resolution. All historical
reports (1936 -1978) have species level catch
data summed by CDFG block or port complex in
monthly increments. Effort information (boat
days, number of anglers, angler hours) is simi­
larly summarized. A second disadvantage of
logbook data is the current two-month time lag
from fishing date to computer database format.
This may be inconvenient to biologists or fishers
needing real-time information on catch as
available in Times.

Obvious discrepancies exist between sport
fish landings reported by Times and CPFV logs.
Whether or not reporting differences present a
problem depends on desired application of each
data source. Potential uses of Times data
include: 1) real-time monitoring of landings of
important sport species at various southern
California ports, 2) monitoring logbook compli­
ance, and 3) application of historical Times
records to catch forecasting models for making
real-time predictions of catch.

Strong correlations between Times and
logbook data Within ports and years suggests
that Times catch reports may be used for real­
time monitoring of changes in catch over shorter
periods of time until logbook data for the same
period are available. In many cases, Times and
logbook data equally reflected seasonal highs
and lows, and sporadic changes in catch. Times
data will be less useful for monitoring catch in
Morro Bay and San Diego. The same principles
hold true with respect to monitoring compliance.
By examining reporting between the two
sources, it may be possible to identify ports or
landings with overall compliance problems. Due
to considerable variability in over-and under­
reporting of different species within port com­
plexes, compliance issues can probably not be
addressed by examining the two data sources at
species level. The only exception would be the

7



case where fish are being reported by Times but
do not appear at all in the logs. Vessels are not
identified in the Times fish reports, but monitor­
ing vessel activity is possible through other
sources such as Western Outdoor News and
World Wide Web sites where vessel schedules
and fish counts are available. Periodic monitor­
ing of catch bulletin boards posted at CPFV
landings is another inexpensive means of as­
sessing vessel compliance.

Both data sources have potential for applica­
tion to catch forecasting models based on
historical CPFV data. CPFV logbook data lack
daily resolution prior to 1980, but have the
advantage of high spatial resolution in statewide
catch as far back as 1936. Monthly effort infor­
mation is available for the same blocks in time
and space. Such spatial resolution may be
important for building predictive models, whether
they are based on absolute catch in number or
on occurrence. Times fish reports have high
temporal resolution since 1959, but may lack
spatial resolution needed for some analyses.
Seasonal appearance of several migratory
species (yellowfin tuna, bluefin tuna, and yellow­
tail) was evident in Times data, but actual catch
location is impossible to assess. For example,
yellowfin tuna landed in Los to Angeles may have
been caught during extended trips Mexico.
Recovery of historical logbook summaries is
relatively inexpensive compared to Times re­
ports. It cost approximately $11,000 to keypunch
40 years of monthly logbook summaries, as
opposed to ten times that amount for 33 years of
daily Times reports. For contemporary pur­
poses, Times data are less expensive to pro­
cess (ca. $10 per day) and provide real-time
catch data until logbook data are made available
to biologists.

Marine Region Technical Report No. 60
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Table 1. Catch-per-effort data for 10 sport fish species in the
southern California CPFV fleet.

Number/Angler-Hour

Species Year Observer Logbook R2 P

California barracuda 1985 0.118 0.127 0.843 0.028
1986 0.110 0.138
1987 0.140 0.179
1988 0.207 0.225
1989 0.158 0.210

Barred sand bass 1985 0.284 0.392 0.604 0.122
1986 0.279 0.323
1987 0.343 0.456
1988 0.452 0.446
1989 0.417 0.490

Pacific bonito 1985 0.202 0.180 0.749 0.05
1986 0.295 0.359
1987 0.264 0.360
1988 0.214 0.238
1989 0.300 0.314

California halibut 1985 0.029 0.023 0.046 0.728
1986 0.030 0.023
1987 0.029 0.021
1988 0.029 0.025
1989 0.028 0.025

Kelp bass 1985 0.242 0.290 0.920 0.009
1986 0.324 0.360
1987 0.280 0.296
1988 0.230 0.281
1989 0.338 0.374

Pacific mackerel 1985 0.467 0.778 0.942 0.006
1986 0.293 0.607
1987 0.299 0.646
1988 0.223 0.498
1989 0.235 0.508

California sheephead 1985 0.045 0.053 0.153 0.515
1986 0.037 0.048
1987 0.039 0.034
1988 0.041 0.046
1989 0.034 0.045

White croaker 1985 0.068 0.242 0.910 0.012
1986 0.111 0.561
1987 0.098 0.440
1988 0.155 1.543
1989 0.091 0.545

White seabass 1985 0.017 0.018 0.981 0.001
1986 0.020 0.028
1987 0.015 0.013
1988 0.019 0.027
1989 0.016 0.016

Yellowtail 1985 0.068 0.090 0.052 0.712
1986 0.035 0.091
1987 0.057 0.094
1988 0.064 0.124
1989 0.054 0.125



Table 2. Relationship between CPFV logs and Los Angeles Times reports for historically
important sport species. Percent difference values and regression coefficients
(R-square) are Los Angeles Times relative to logbook totals for 1959,1967,1975,1983,
1991, and 1992. Regression slopes and coefficients of determination were P<0.01
(n=6) for all comparisons.

Species/group % Difference Slope R2

Sand and kelp bass +6.0 1.03 0.846

California barracuda +15.6 1.13 0.995

Pacific bonito +20.3 1.13 0.988

Yellowfin tuna +4.2 1.13 0.985

Yellowtail +2.2 1.20 0.980

California halibut +32.6 1.37 0.996

White seabass +4.6 1.02 0.940

Albacore +16.1 1.20 0.994





~-.....

Table 4. Relationship between total sport fish landings by species reported by the Los Angeles Times and the CPFV logbooks for major southern
California port complexes in 1992. Percent difference values are Los Angeles Times totals relative to CPFV logs. Regression slopes and
coefficients of determination (R-square) were all significant at P<0.01 (n=12), unless otherwise indicated as not-significant (N/S). N/A indicates
insufficient data for comparison.

Morro Bay Santa Barbara Los Angeles San Diego All Ports
Species % Dlff. Slope R2 % Ditt. Slope R2 % Ditt. Slope R2 % Ditt. Slope R2 % Ditt. Slope R2

Pacific mackerel N/A N/A N/A -33.8 0.69 0.868 +100.4 2.02 0.891 +36.1 0.98 0.829 +70.6 1.77 0.865

Barred sand bass N/A N/A N/A -14.4 0.55 0.715 +56.9 1.59 0.997 +5.1 1.29 0.948 +40.6 1.45 0.991

Kelp bass N/A N/A N/A +47.5 1.55 0.974 +44.3 1.40 0.980 +7.5 1.06 0.917 +37.8 1.31 0.979

California barracuda +13.0 1.00 0.969 +26.9 1.25 0.971 +48.3 1.47 0.968 -19.9 0.74 0.789 +35.4 1.42 0.983

Pacific bonito N/A N/A N/A +8.5 1.19 0.872 +60.9 1.59 0.961 +29.8 1.50 0.929 +53.8 1.56 0.965

Spotted scorplonfish N/A N/A N/A +57.6 1.32 0.974 +68.1 1.15 0.696 -22.9 0.75 0.913 +38.7 1.01 0.932

Halfmoon N/A N/A N/A -13.4 0.95 0.942 +16.0 1.18 0.935 -78.0 N/S N/S +8.2 1.15 0.926

Yellowfln tuna I N/A N/A N/A +68.6 1.27 0.889 +64.5 1.60 0.903 +13.0 1.43 0.984 +21.7 1.44 0.994

California sheephead N/A N/A NJA +67.4 1.87 0.741 +45.7 1.28 0.853 +19.2 1.28 0.717 +47.9 1.15 0.880

Yellowtail N/A N/A N/A +98.5 2.31 0.897 +69.6 1.66 0.980 +8.1 1.19 0.976 +19.6 1.27 0.987

California halibut +24.7 1.31 0.934 +28.6 1.09 0.856 +28.5 N/S N/S +7.2 N/S N/S +26.5 1.08 0.572

White seabass N/A N/A N/A +57.6 1.55 0.978 +68.1 1.73 0.953 -22.9 0.71 0.829 +38.7 1.38 0.947

Bluefin tuna N/A N/A N/A N/A N/A N/A +36.1 1.38 0.995 +28.0 1.15 0.843 +34.5 1.39 0.884

Albacore N/A N/A N/A +15.1 1.09 0.997 -40.3 0.52 0.977 -58.2 0.54 0.634 -19.3 N/S N/S
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CENTRAL AND NORTHERN CALIFORNIA SERIAL#94N- 252901
VESSEL NAME I PORT OF LANDING

DD:DD DD:DD
•

DO

BIRD INTERACTION

DYES 000

DDDDD:DD DOD

TARGET SPECIES FISHING METHOD BAIT LIVE DEAD

SALMON 0 TROWNG 0 ANaroVlES 0 0
Roa<FISHES 0 MOOCHING 0 SARDINES 0 D
LINGCOD 0 ANCHORED D SQUID 0 D
STRIPED BASS 0 DRIFTING 0 OTHER 0 D
STURGEON 0 DMNG D
SHARKS 0 UGHTTACKl£ 0
TUNA 0
POTUJCK 0
MISC. BAY OR ESTUARY 0

PORT CODE

DOD
MONTH DAY YEAR

DO-DO-DO

VESSEL 10 NUMBER

00000

DEPARTURE TIME RETURN TIME HOURS & MINUTES NUMBER OF BLOCK WHERE MOST SURFACE
ASHED ANGLERS ASH CAUGHT TEMPERATURE

SPECIES NUMBER KEPT NUMBER THROWN BACK lOST TO SEALS SPECIES NUMBER KEPT NUMBER nlROWN BACK lOST TO SEALS

MISCELLANEOUS

DDD
DDD
DOD
ODD
DOD

DDD DDD
~DDD DDD
~ DDD DDD==. DDD DOD
~304 DDD ODD
~.CADDD DOD
~~DDD ODD
~ DDD DDD
~53 DOD DOD
:50 DOD DOD
~ DOD DOD
='DDD DOD·
~DOD DDD

DD =":a DDD
DD ~:EON DDD
DD ~DDD
DO ~E ODD
DD ~8DDD

DO
DD__DDD ODD
DDDDD DDD
DO DDD DOD
DO DDD DDD
DO DOD DOD
DD__DDD ODD
DO DDD DDD

DD
DD
DO
DD
DD

DD
DD
DO
DD
DO
DD
DD

FaG 823 (2,94)

OPERATOR'S INIT1ALS •
Figure 3. Commercial passenger fishing vessel scannable logbook forms used in

northern and central California as of 1994.



SOUTHERN CAUFORNIA SERIAL'94 S 259001
VESSEL NAME

VESSEL ID NUMBER PORT CODE

DDDDD DDD
MONTH DAY YEAR

DO-DO-DO'

DD:DD DD:DD

IPORT OF LANDING

TARGET SPECIES FISHING METHOD BAIT UVE DEAD

TUNA 0 TROLLING 0 ANCHOVIES 0 0
SHARKS 0 MOOCHING 0 SARDINES 0 0
ROQ<FISHES 0 ANCHORED 0 SQUID 0 0
LNiCOD 0 DRIFTING 0 OTHER 0 0
SALMON 0 DMNG 0 BIRD INTERACT10N
MISe. COASTAL 0 UGHT TAClQ.£ 0 0 YES 0 NO

MISe. OFFSHORE 0 •

DD:DD DDD DDD DD
DEPARTURE TIME RET\JRN TIME HOURS &MINUTES NUMBER OF BLOCKWHERE MOST SURFACE

FISHED ANGl£RS FISH CAUGHT TEMPERAlURE

SPECIES NUMBER KEPT NUMBER THROWN IIACl< LOST TO SEALS SPECIES NUMBER KEPT NUMBER THROWN BACK LOST TO SEALS

MISCELLANEOUS

DD_DDD DDD
DD DDD DDD
DO DDD DDD

DD
DD
DO

•

DDD DD
DOD DD
DOD DD
DDD DD
DOD DD
DDD DD
DDD DD
DDD DD
DDD DD
DDD DD
DOD DD
DDD DD
DDD.DD

DD ~ DDD
DD ~EAD DDD
DD S:JACK DDD
DD w:;oo DDD
DD =.= DDD
DD=DDD
DD =:0 DDD
DD ~N DDD
DD ~AH.DDD

DD ==E DDD
DD ~~ DDD
DD ~8 DDD
DD ~ ODD

DDD
DDD
DDD
DDD
DDD
DDD
DDD
DDD
DDD
DDD
DDD
DDD
DDD
DOD
DDD
DDD
DDD

~DDD

~DDD

::m~ DDD
~ DDD
~87 DDD
e:rro DDD
~ DDD
~"FlSHDDD

~DDD
~BUT.CA DDD
~~DDD

~DDD

~BASS DDD
u:coo DDD
~DDD
:=:1 DDD
~E8DDD

Figure 4. Commercial passenger fishing vessel scannable logbook form used in
southern California as of 1994.



Figure 5. Table structure for PMASTER databases (dBASE IV), 1980-94.

Field Name
SEQUENCE
BOATNUM
YEAR
MONTH
DAY
BLOCK
PORTCODE
HOURS
NUM_ANGLER
ANG_HOURS
SPECIES
NUMBER

Type
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric

Width
6
5
2
2
2
4
4
6
3
6
3
5

Dec Description
o Unique serial number
o F&G vessel number
o Year of fishing
o Month of fishing
o Day of fishing
o Fishing block code
o Port code
2 Number of hours spent fishing
o Number of anglers
o Product of num_angler and hours
o Species code
o Number of fish kept by species



Figure 6. Table structures for PMASTER databases (dBASE IV) since 1995.

Header Table:
Field Name Type Width Dec Description

SER_NUM Character 7 0 Unique log serial number
BOATNUM Character 5 0 F&G vessel number
PORT Character 3 0 Port code
DATE Date 8 0 Date of fishing
DEPRT_TIME Numeric 4 0 Trip departure time
RETRN_TIME Numeric 4 0 Trip return time
HRS_FISHED Numeric 4 0 Number of hours spent fishing
NUM_ANGLER Numeric 3 0 Number of anglers
BLOCK Character 4 0 Fishing block code
BIRD_INTER Character 1 0 Bird interactions (YIN)
OPERATOR Character 1 0 Operator
BAIT1L Character 1 0 Anchovies-live
BAIT1D Character 1 0 Anchovies-dead
BAIT2L Character 1 0 Sardines-live
BAIT2D Character 1 0 Sardines-dead
BAIT3L Character 1 0 Squid-live
BAIT3D Character 1 0 Squid-dead
BAIT4L Character 1 0 Other bait-live
BAIT4D Character 1 0 Other bait-dead
TARGETF1 Character 1 0 Salmon (N); Tuna (S)
TARGETF2 Character 1 0 Rockfishes (N); Sharks (S)
TARGETF3 Character 1 0 Lingcod (N); Rockfishes (S)
TARGETF4 Character 1 0 Striped Bass (N); Lingcod (S)
TARGETF5 Character 1 0 Sturgeon (N); Salmon (S)
TARGETF6 Character 1 0 Sharks (N); Misc. Coastal (S)
TARGETF7 Character 1 0 Tuna (N); Misc. Offshore (S)
TARGETF8 Character 1 0 Potluck (N)
TARGETF9 Character 1 0 Misc. Bay or Estuary (N)
FMETHOD1 Character 1 0 Trolling
FMETHOD2 Character 1 0 Mooching
FMETHOD3 Character 1 0 Anchored
FMETHOD4 Character 1 0 Drifting
FMETHOD5 Character 1 0 Diving
FMETHOD6 Character 1 0 Light Tackle
TEMPRTR Numeric 2 0 Sea surface temperature
VALIDITY Character 2 0 Validity report status
OCRSTATUS Character 2 0 OCR status

Species Table:
Field Name Type Width Dec Description

SER_NUM Character 7 0 Unique log serial number
SPECIE Character 3 0 Species code (ext.)
LANDED Numeric 3 0 Number of fish kept
BACK Numeric 3 0 Number of fish thrown back
SEALS Numeric 2 0 Number of fish lost to seals
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Figure 7. Sample of commercial passenger fishing vessel archival data (Report VI;
1936-1957) summarizing species catch and effort by month and origin.
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Figure 9.. Sample of commercial passenger fishing vessel archival data (Report II;
1957-1978) summarizing species catch and effort by month and port.



------------------
Fish Reports

SAN DIEGO (Pt. Loma, H.IM. and I
Flshtt'mln'l Llndlnts)-IS boal~. \91 en';
glltrs: 102 vellowtall. 57 while sea bass,:
two black sea bass. 30 barracuda. 22S bOo i
nito. 471 log barracuda. '

BALBOA PAVILION-on. boat. '%1 an· i
ol,rs flshino Huntington Flats: 31 yellow· I
tall. 120 barracuda, 60 bonito. five hall'l
but. 12 miscellaneous. .
N~WPORT (Dlvey'l Lode.r) - Six I

boats. 130 anglers: 322 barracuda. ~'1S;
bonito. 209 calico bass. 161 yellowtail. 191
haIlDut.· i

SAN P~DRO (22ncI SI,...t LancU",)-!
FIve bOlts, 91 anglers: fishing Catalina.!
HuntlnQton Ftats: 276 yellowtail, 5&.& bar·.
racuda. 200 bass. 225 miscellaneous. Der· i
bv prill Is· $273. I

SAN P~DRO (Norm'l Landln,,-Elght'
boats, 179 anQlers fishlM Catalina and
Horseshoe Kelp: 657 barracuda, 277 vel­

.Iowtlll, 327 bonito, 12 whItt sea bass.
four halibut, 683 calico bass, 79 miscel·
laneous. AI Herenden won tht lackPOt
with a l~lb. yellowtail.

LONG BEACH (PacifiC Sportflshint
Llndintl-Flvl boats. 114 aMler,: 146,
vellowtall, 351 barracuda, 25 halibut, 177:
calico bass. 69 bonito. !

REDONDO lEACH - Four boats, 101
anolers: S02 barracuda, 237 bonito. 103
calico bass, five yellowtail. Barge: mack­
erel, bonito, ,ableflsh, sand dabs, halibut.

SANTA MONICA SPORTFISHING-IO
Ilnolers: .03 barracuda, 99 bass, flvt hall·
but, 150 bonito, 1Wo White sel blss.

MALIBU PIER-TWO boats, .0 aMlers:
89 halibut. 161 calico Ind bull bISS, 135
bOnito. 297 barracuda. Barl': limits of
barracuoa: some ha.llbut, sole. Pier:
halibut and bonito.

PARADISE COVE-Three boets. 57 .".
glers: 398 barracuda, 79 bonito, 22A eallco
and bull bass, six halibut, U6 rockfish.
Bar;e: limits of barracuda.

PORT HUENEME-Five boats. 52. an­
glers: 232 yellowtail (to 'D Ib.)t 73 barr.­
cuda. 16 calico bass, efg}tt ·h.IIDuf.

SAN CLEMENTE-Four bOlts, nail­
dav, 62 half-day aMlers: 3'30 barracuda.
264 bonito, 90 kelp bass, seven white sea
bass. 159 yellowtail, eilht halibut, 7~I
miscellaneous.

NEWPORT (Stl SPOrt Landlnll-Twol
boats. ~9 anglers: 167 barracuda, 13 bo­
nito. 160 bass. one white sea baSs, 12~ vel·
lowtall. 17 halibut, five mllceUlneous. .

MISSION lAY-Three boats, 120 an­
olers: 267 barracuda, 240 bonito, 6S bass,
74 vellowtall, 25 miscellaneous.

LONO lEACH (PierPOInt landini) ­
Flvt boats. 219 anolers: 75.· barracuda.
302· calico bass. 3J.4 bonito, 32 halibut. I'
yellowtail, 19 miscell.neous.

Figure 10.. Sample of daily Los Angeles Times fish report from 1960.



Figure 11. Table structure for Los Angeles Times fish report files (dBASE IV).

Field Name
L_ABBREV
LOCATION
SN
MONTH
DAY
YEAR
ANGLERS
BOATS
CAUGHT
F_ABBREV
LA_TIMES_N
RECOGNIZED
SCIENTIFIC
CPUE

Type
Character
Character
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Character
Character
Character
Character
Character

Width
10
38
4
2
2
2
5
5
5
4
29
25
29
4

Dec Description
o Location abbreviation
o Landing location
1 Location code
o Month
o Day of newspaper report (day after fishing)
o Year
o Number of anglers from landing
o Number of boats
o Number of fish caught by species
o Fish name abbreviation
o Fish name as appears in newspaper
o Assigned recognized common name
o Scientific name
o Catch per angler
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Figure 12. Southern California annual landings of sand/kelp bass (A), California barracuda (8), California halibut (C), and
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Figure 19. Total 1992 landings of Pacific mackerel in Morro Bay, Santa Barbara, Los Angeles, and San Diego ports as
reported in CPFV logbooks and Los Angeles Times.
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Figure 20. Total 1992 landings of spotted scorpionfish in Morro Bay, Santa Barbara, Los Angeles, and San Diego ports
as reported in CPFV logbooks and Los Angeles Times.
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Figure 22. Total 1992 landings of white seabass in Morro Bay, Santa Barbara, Los Angeles, and San Diego ports as
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Figure 23. Total 1992 landings of albacore in Morro Bay, Santa Barbara, Los Angeles, and San Diego ports as reported
in CPFV logbooks and Los Angeles Times.
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Figure 24. Total 1992 landings of barred sand bass in Morro Bay, Santa Barbara, Los Angeles, and San Diego ports as
reported in CPFV logbooks and Los Angeles Times.
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Figure 25. Total 1992 landings of kelp bass in Morro Bay, Santa Barbara, Los Angeles, and San Diego ports as reported
in CPFV logbooks and Los Angeles Times.
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Figure 26. Total 1992 landings of Pacific bonito in Morro Bay, Santa Barbara, los Angeles, and San Diego ports as
reported in CPFV logbooks and Los Angeles Times.
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Figure 27. Total 1992 landings of bluefin tuna in Morro Bay, Santa Barbara, Los Angeles, and San Diego ports as
reported in CPFV logbooks and Los Angeles Times.
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Figure 28. Total 1992 landings of halfmoon in Morro Bay, Santa Barbara, Los Angeles, and San Diego ports as reported
in CPFV logbooks and Los Angeles Times.
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Figure 29. Total 1992 landings of California barracuda in Morro Bay, Santa Barbara, Los Angeles, and San Diego ports
as reported in CPFV logbooks and Los Angeles Times.
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Figure 30. Total 1992 landings of California halibut in Morro Bay, Santa Barbara, Los Angeles, and San Diego ports as
reported in CPFV logbooks and Los Angeles Times.



Yellowfin Tuna Morro Bay Ye"owfin Tuna Santa Barbara
10 200
9 1_ CPFV Logbook II L.A. TImes I.s:::: 8 .s:::: 150tn 7 tnu:
6

u:- -0 5 ~ 100L-
CD 4 CD
.a .a
E 3 E
::s ::s 50Z 2 Z

1
Or , , , , , , , , , , , I 0

2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Month

Yellowfin Tuna Los Angeles Yellowfin Tuna San Diego
10 50

.s:::: 8 .s:::: 40
tn - tn -.- tn '- tn
l1.-o 6 l1. -0 30-c: '5io co
L-tn L-tn
CD::S 4 ~ is 20.00
E.s:::: E.s::::
::s .... ::SCz- 2 Z 10

0 0
2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7

Month Month

Figure 31. Total 1992 landings ofyellowfin tuna in Morro Bay, Santa Barbara, Los Angeles, and San Diego ports as
reported in CPFV logbooks and Los Angeles Times.
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Figure 32. Total 1992 landings of California sheephead in Morro Bay, Santa Barbara, Los Angeles, and San Diego ports
as reported in CPFV logbooks and Los Angeles Times.


