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ABSTRACT 

The Central California Marine Sport Fish Project has been collecting angler catch data on 
board Commercial Passenger Fishing Vessels (CPFVs) fishing for rockfish or lingcod since 
1987. The program depends on the voluntary cooperation of CPFV owners and operators. This 
third report in a series presents data collected in 1993, refers to historical data from 1987 to 1992, 
and documents trends in species composition, angler effort, catch per unit effort (CPUE), and, for 
selected species, mean length and length frequency. 

Angler catches on board central and northern California CPFVs were sampled from 15 
ports, ranging from Crescent City in the north to Port San Luis (Avila Beach) in the south. 
Technicians observed a total of 2385 anglers fishing on 248 CPFV trips. These observed anglers 
caught 29,622 fish of which Technicians determined 27,421 were kept. Over 60% of these fish 
were caught at Monterey or Morro Bay area ports. Only 18 of the 58 species each comprised at 
least one percent of the catch. The top ten species in order of abundance were blue, yellowtail, 
chilipepper, rosy, widow, canary, greenspotted, bocaccio, and vermilion rockfishes and lingcod. 
Blue and yellowtail rockfishes, and chilipepper, together comprised over 50% of the observed 
catch. Overall, rockfishes represented 35 species or 59% of the 58 identified species. 

In general, 1993 data indicated that in all port areas CPFV fishery resources, with a few 
exceptions, were in a viable and sustainable condition, similar to the previous 6 years. This study 
identified nine species, lingcod and eight rockfishes, with areas of concern which were primarily 
port-specific. Six of these ranked among the 10 most frequently observed species, five were 
schooling or migratory species, two were nearshore species, and three were offshore species. 
Trends of most concern continue to be declining catch per angler hour (CPAH) - of yellowtail 
rockfish in the Bodega Bay area, lingcod in shallow locations near the Monterey area, and 
yelloweye rockfish in the San Francisco area, as well as decreasing mean lengths of canary 
rockfish in the Monterey area and brown rockfish in the Morro Bay area. Populations of black 
rockfish, the species presently of greatest concern in the CPFV fishery, showed some positive 
signs this year. Also on the positive side, the Monterey and Morro Bay areas experienced an 
increased availability of newly-recruited smaller, juvenile vermilion rockfish in observed 
catches. Total catch estimates were within values observed in previous years. 
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INTRODUCTION 

The Central California Marine Sport Fish 
Project has been collecting angler catch data from 
the Commercial Passenger Fishing Vessel 
(CPFV) industry intermittently for several 
decades in order to assess the status of this 
valuable nearshore recreational fishery. The 
project has focused on rockfish and lingcod 
angling and has not sampled salmon trips. This 
third report in a series will present data collected 
in 1993, refer to historical data from 1987 to 
1992, and will document trends in species 
composition, angler effort, catch, catch per unit 
effort (CPUE), and, for selected species, mean 
length and length frequency. 

Before 1987 catch information was primarily 
obtained on a general port basis from dockside 
sampling of CPFVs, also called party boats. This 
did not allow documentation of specific areas of 
importance to recreational anglers and was not 
sufficient to assess the status of rockfish 
populations at specific locations. 

Sport anglers and the CPFV industry continue 
to express concerns about the decline in the 
quality of fishing for rockfish and lingcod in 
central and northern California. Specifically, they 
believe the sizes of fish have decreased, catch 
rates have decreased, and that they must travel 
farther from port to achieve bag limits of quality 
(i.e. large) fish. Declines have been attributed in 
part to commercial fishing activities at or near 
locations fished by sport anglers. 

CPFV operators are required by law to record 
total catch and location for all fishing trips in 
Department-provided logbooks. However, the 
required information is too general for use in 
assessing the status of the multi-species rockfish 
complex on a reef-by-reef basis. Rockfish catch 
data are not reported by species and information 
on location is only requested by block number (a 
block is an area of 100 square miles). Many 
rockfishes tend to be residential, underscoring the 
need for site-specific data. Thus, there is a strong 

need to collect catch information on board CPFVs 
at sea. However, location of specific fishing sites 
will not be identified due to their confidentiality. 

In May 1987 the Central California Marine 
Sport Fish Project began on board sampling of the 
CPFV fleet. Data collection continued until June 
1990, when state budgetary constraints 
temporarily precluded further sampling, resumed 
in August 199 1, and continues at present. The 
program depends on the voluntary cooperation of 
CPFV owners and operators. 

Total catch and effort estimates are made based 
on adjustments of logbook data by sampling 
information, and trends in catch composition and 
length frequency for selected species are 
discussed. 

METHODS 

Study Area 
Angler catches on board central and northern 

California CPFVs were sampled from 15 ports, 
ranging from Crescent City in the north to Port 
San Luis (Avila Beach) in the south (Figure 1). In 
1987 the program began in the Santa Cruz- 
Monterey area and was subsequently expanded to 
other ports. Before 1993 only one CPFV trip was 
sampled in the Eureka-Crescent City area. During 
1993, we attempted to expand our area of 
sampling and were able to observe fishing on 
several trips from the Eureka-Crescent City area. 
Data were collected at fishing locations ranging 
from Point St. George (ca. lat. 41 "50'N) to 
Purisima Point (ca. lat. 34"45'N), a distance of 
approximately 425 naut. mi., and out to 132 fm. 
Fishery Technicians, hired under contract with the 
Pacific States Marine Fisheries Commission 
(PSMFC), conducted the majority of on board 
sampling of catches; a few trips were sampled by 
Project biologists. Technicians were assigned to 
the following port groups: 1) Eureka, Trinidad, 
and Crescent City (EK); 2) Fort Bragg (FB); 3) 
Bodega Bay and Dillon Beach (BB); 4) Princeton 
(Half Moon Bay), Berkeley, Emeryville, and 



Sausalito (SF); 5) Santa Cruz and Monterey 
(MT); 6) San Simeon, Morro Bay, and Port San 
Luis (MB). 

Description of CPFV Fleet 
CPFV logbook data indicated 104 vessels 

fished for rockfish or lingcod in central and 
northern California during 1993; of these, 7 1 
logged more than 10 trips each. Technicians 
observed fishing on board 52 CPFVs from 
Trinidad south to Port San Luis, representing 73% 
of the fleet. CPFVs which allowed on board 
sampling ranged in length from 26 to 102 fi and 
passenger capacity ranged from 6 to 120 persons 
(average capacity 45 persons). The number of 
cooperating CPFVs per port ranged from 1 to 14. 
Trips were usually one half or one full day, the 
latter typically departing at 0700 and returning by 
1600. Two vessels from the Morro Bay area 
occasionally operated a 2- or 3-day trip on 
weekends. 

Trip Selection 
Trips were selected by Technicians on a 

random basis from a complete list of 
rockfishllingcod CPFVs for each port group. 
CPFV operators were telephoned and asked if a 
trip was available. If the boat was either 
unavailable or full to capacity, or if the 
Technician was refused passage, successive boats 
on the list were contacted until a trip was secured. 
When the Technician began scheduling their next 
trip, they began with the next boat on the list. 
Targeted sample size for each Technician was one 
trip for each successive 3-day block in a month, or 
approxinlately 10 trips per month. Primarily due 
to weather constraints and unavailability of trips, 
this sample size was seldom achieved. 

Sampling Procedures 
During 1992 and 1993 we made several 

changes and additions to the data collection 
procedures. These were done to refine data 
collection, increase efficiency, and in some cases, 

obtain more accurate information. 
Technicians were initially trained in marine 

fish species identification. Each Technician was 
equipped with foul weather gear, gloves, 
clipboard, waterproof data sheets, fish length 
measuring board, lead pencils, and field guides to 
California marine fishes. Four basic forms were 
used for data collection: trip form (Appendix A); 
species count form (Appendix B); length form 
(Appendix C). In 1993, a log form was added for 
comments on items such as weather, commercial 
fishing activity, or marine mammal activity 
(Appendix D). At the start of each trip, the 
Technician asked the vessel operator for the 
number of paid and free anglers (the latter was 
increased if the captain andlor deck hand fished 
during the trip). Department of Fish and Game 
vessel number, port code, departure time, type of 
fishing trip (offshore, nearshore, surface, bottom, 
mix), and type of fishing tackle used were 
recorded on the trip form. 

When the vessel arrived at a fishing location, 
the Technician recorded depth in fathoms, and 
either latitude and longitude, LORAN 
coordinates, or land bearings, and the time when 
fishing lines were lowered. When the last fishing 
line was raised, time and depth were again 
recorded and the process was repeated throughout 
the day. New location coordinates were obtained 
only when the Technician determined that the 
vessel had moved to a different location, as 
defined under 'Shoreside Data Processing'. 

At the first fishing location, the Technician 
chose a reasonable number of anglers to observe 
throughout the trip and recorded this number 
(usually less than 20). In most cases, this was less 
than the total number of anglers. Beginning in 
1992, Technicians started recording the number of 
observed and total anglers actually fishing during 
each drift. 

Technicians traditionally chose the stern area 
of the boat to observe anglers, where a larger 
sample size could be obtained. An assumption in 
our sampling methodology has been that catch, 



effort, and catch per unit effort (CPUE) data from 
observed anglers in the stem of the vessel are 
representative of all anglers on the vessel. This 
assumption was tested statistically after a 1-year 
study period, from July 1992 to July 1993, during 
which two observers, one on the bow and one on 
the stem, simultaneously recorded catch and 
effort data. Paired-t tests and a Wilcoxon Signed 
Rank test were used to compare mean CPAD, 
mean CPAH, and species composition between 
bow and stem anglers. 

To avoid sample bias, Technicians were 
careful not to influence the fishing activity of 
observed anglers (i.e. advising them of catch 
regulations only when asked). Using the species 
count form, the Technician identified and counted 
each fish caught by all observed anglers. If a fish 
could not be identified to species, it was identified 
to the lowest taxon possible, or recorded as 
"unknown". The ultimate fate of each observed 
fish was recorded as either kept, released, or used 
as bait. If the fish was released, the Technician 
attempted to determine if it survived or died (in 
the latter case, it was usually consumed by a 
pelican or gulls). If the fate of a released fish 
could not be determined, it was recorded as "fate 
unknown". The combined catch by species for all 
observed anglers was recorded on one data sheet; 
individual catches per angler were not recorded. 
However, supplementary data on individual catch 
per angler were collected when a project biologist 
or another Technician accompanied a Technician 
on a trip. 

All observed fish were separated by location 
on the species count form. If the Technician could 
not determine whether one location was different 
from a previous one, it was considered to be 
different until the locations could be compared 
using nautical charts. 

When fishing had ceased for the day, the 
Technician then measured total length (TL) in 
mm of as many observed kept fishes as possible 
by marking the length of each fish on a plastic 
measuring board, keeping all species separated. 

Not all observed kept fishes were measured due to 
refusal of an angler to have hisher catch 
examined, early filleting by the deck hand, or 
hazardous working conditions caused by 
inclement weather. When time permitted, fishes 
caught by unobserved anglers also were measured 
and their lengths were recorded separately from 
observed fishes' lengths. 

Miscellaneous data were recorded on 
reproductive condition of fishes, weather and sea 
conditions, commercial fishing activity in the 
area, and sightings of marine birds and mammals. 
Lingcod length and sex data, and fin rays were 
collected for a cooperative study with the 
National Marine Fisheries Service whenever 
possible. In addition, during January and February 
Technicians collected fish larvae samples from 
ripe female blue rockfish as time permitted. These 
will be used by another CDFG study to determine 
the actual larval release date. 

Shoreside Data Processing 
Confidential codes were assigned to each 

unique fishing location after plotting the location 
on a nautical chart. Unique fishing locations were 
defined as circular areas separated from other 
locations by a minimum distance based on depth. 
For depths less than 20 fm, location centers were 
no closer than 0.5 naut. mi. to other locations. For 
depths between 20 and 40 fm, location centers 
were no closer than 1.0 naut. mi. to each other. 
For depths greater than 40 fm, location centers 
were no closer than 2.0 naut. mi. to each other. 

All fish measurements on the measuring board 
were determined to the nearest mm and 
transferred to the length data form by species. At 
this time, all species' length data were assigned to 
a range of location codes as specific as possible. 

Data Entry and Analysis 
Data were entered into dBASE databases by 

Technicians using a C program, whereupon 
Technicians then edited their own data. Data were 
subsequently transferred to the Monterey office 



where project biologists checked the edited data, 
performed analyses and summaries, and graphical 
displays were produced using dBASE, Lotus 123, 
and Sigma Plot software programs. 

Catch Per Angler Day and Catch Per Angler 
Hour 

Catch per angler day (CPAD) is the average 
catch per angler per day for one or more port 
areas calculated from the total number of fish 
divided by the total number of anglers. Catch per 
angler hour (CPAH), also an average, was 
calculated by adding the products of the number 
of observed anglers and the fishing time in hours 
on each trip and dividing this into the total 
number of fish caught, for one or more port areas, 
months, or fishing locations. This standardized 
the catch rate by weighting fishing time by 
number of anglers in order to compare angler 
success. 

Mean Length and Catch Per Angler Hour by 
Location 

In order to compare mean length, CPAD, and 
CPAH of selected sport fishes relative to distance 
from port and depth, fishing locations were 
defined as either "near" or "distant", or "shallow", 
"mixed" or "deep". Near locations were defined as 
having the location center less than or equal to 10 
naut. mi. from any sampled port. Distant 
locations were defined as having the location 
center greater than 10 naut. mi. from all sampled 
ports. This partitioning was based on a tagging 
study by Miller and Geibel(1973), in which all 
tagged fish returned by CPFV anglers were 
caught within 10 naut. mi. of a port area, 
indicating low or no utilization of more distant 
fishing areas. 

Shallow and deep fishing locations were 
defined as ones in which all observed depths 
during sampling trips were less than or greater 
than 40 fm, respectively. A mixed location was 
defined as one in which some observed maximum 
and minimum depths were greater than and less 

than 40 fm during the study period or where all 
depths were exactly 40 fm. These criteria also 
were based on work by Miller and Geibel(1973), 
who reported a change in rockfish species 
composition north of Point Argue110 (lat. 
34'35'N) at approximately 240 ft (40 fm). 

Fishing has been observed at some locations 
since 1987, and Technicians have recorded depth 
each time a documented location is sampled. As a 
result, some locations have been reclassified from 
a shallow or deep location to a mixed location 
designation. 

Mean length and CPAH by port for samples of 
less than 20 fish are presented in tables but will 
not be discussed. 

Length Frequency Histograms 
Length frequency histograms are presented for 

lingcod and the 18 most frequently observed 
rockfish species, by port area, for samples of at 
least 20 fish. Total length intervals of either 5 or 
10 mm are used, based on the maximum total 
length of the species, with the upper bound of 
every fifth or tenth interval labeled on the X axis 
(i.e. 150 = 146-150 mm TL). One exception to 
this was for lingcod, where the 55 1 - to 560-mm 
interval was partitioned into a 55 1 - to 558-mm 
interval (less than minimum legal size) and a 559- 
to 560-mm interval; the latter was combined with 
the 561- to 570-mm interval. Note that the y-axis 
scale is not consistent among graphs. 

Estimated Total Catch and Effort 
CPFV skippers are required to submit logs 

every month of each fishing trip made during the 
month. Logbook data include number of rockfish 
caught, number of hours fished, number of 
anglers, and block number where the vessel 
fished. CPFV log data were obtained from the 
California Department of Fish and Game's 
(CDFG) mainframe computer for 1993 to estimate 
total catch and effort for all marine sport fish 
caught on rockfish or lingcod trips in northern and 
central California. Interpretation and 



summarization of logbook data required several 
intermediate steps for meaningful comparisons 
with our sampling data. Logs from salmon trips 
and trips fishing in the San Francisco Bay 
estuarine complex were eliminated. We restricted 
analyses to all northern and central California 
trips targeting only lingcod or rockfish. 

Logbook data did not indicate target species; 
criteria used to eliminate trips targeting other 
species (e.g. sturgeon, striped bass, or salmon) 
were twofold. First, rockfish or lingcod must 
have been caught on the trip (virtually eliminating 
striped bass or sturgeon trips). Second, if salmon 
were caught, and the catch of all fish was less 
than four per angler, the trip was eliminated from 
the data set. The assumption was that this type of 
trip was likely targeting salmon rather than 
rockfish. We feel confident that these criteria 
were successful in establishing a more realistic 
database. 

The logbook data contained a number of multi- 
day trips taken from the Morro Bay area. To 
standardize these trips relative to total number of 
angler days, number of anglers was either doubled 
or tripled on these trips, depending on whether it 
was considered a 2- or 3-day trip. 

Logbook data initially included trips from all 
northern and central California ocean and bay 
ports and were combined into port groups. In 
general, these port groups corresponded to port 
groups in this study; Crescent City, Eureka, Point 
Arena, Shelter Cove, and Trinidad (Figure l), 
constituted the northern California group. 

Based on these log data, tables are presented 
for northern and central California ports, 
summarizing the total number of all fish kept, 
number of rockfish, lingcod, and other fish kept, 
total number of angler days, total number of trips, 
total number of hours fished, and average catch 
per angler day and per angler hour. 

Although logs are required for each fishing 
trip, all CPFV operators do not always submit 
logs for each trip. In order to estimate the total 
catch and effort for central and northern 

California it was necessary to determine the 
proportion of the logs that was not submitted. We 
determined a compliance rate for each port group 
by using the total number of trips we observed 
(known fishing trips) and checking for each of 
those trips in the logbook data. Thus the 
compliance rate is the number of observed trips 
which were logged divided by the total number of 
observed trips for that port group expressed as a 
percentage. Data from observed trips, including 
average catch per angler, total number of anglers 
and actual fishing time (lines in the water) were 
then compared with logbook data. 

Additional tables are presented with total 
estimates adjusted by compliance rate and 
sampling data for each port area. Correction 
factors, based on observed number of anglers and 
kept fish per angler from sampled trips, were 
applied to log data from the same trips. Additional 
adjustments were made based on log compliance 
ratios. No adjustments were made for the northern 
California port group. 

Total catch estimates by port for lingcod, the 
18 most frequently observed rockfishes, and other 
rockfishes were made based on adjusted catch 
estimates of total fish and the proportion of each 
species from sampling data. 

Throughout the report, comparisons to 
"previous data" refer to our project data from 
1987 to 1992 which have been summarized in two 
previous Administrative Reports (Reilly et al. 
1993, Wilson et al. 1996). For the sake of brevity, 
this will be the only specific reference to those 
reports. Data from sources other than these will be 
cited in the text. 

RESULTS AND DISCUSSION 

Total Observed Catch and Catch Per Angler 
Day 

Technicians observed a total of 2385 anglers 
fishing on 248 CPFV trips from Crescent City to 
Port San Luis during 1993 (Table 1); this was an 
average of 9.6 anglers per trip. These observed 



anglers caught 29,622 fish of which Technicians 
determined 27,421 were kept. Over 60% of these 
fish were caught at Monterey or Morro Bay area 
ports. 

When effort was compared as Catch per 
Angler Day (CPAD), catches for all fish were 
lowest in Morro Bay area ports and highest in the 
Bodega Bay area. CPAD was also highest in the 
Bodega Bay area for kept fish only, but lowest in 
the Eureka area. Values for CPAD varied by only 
2 fish and ranged from 1 1.6 to 13.7 and 10.7 to 
13.2 for all and kept fish, respectively. These 
values were lower than in 1992 but comparable to 
other years. The most dramatic drop in CPAD 
was observed in catches from San Francisco area 
anglers between 1992 and 1993, although earlier 
data indicate CPAD from the former year was the 
highest observed since 1988. 

Total Species Composition 
Of the almost 30,000 fish observed caught, 

only 18 species each made up at least one percent 
of the catch (Table 2). The top ten species in order 
of abundance were blue, yellowtail, chilipepper, 
rosy, widow, canary, greenspotted, bocaccio, and 
vermilion rockfishes and lingcod. This was very 
similar to the list of most abundant species in 
1992, although greenspotted rockfish replaced 
olive rockfish in the top ten. This top ten species 
list was also similar to catches observed from 
1987 to 1991. 

Blue and yellowtail rockfishes comprised 
45.5% of the overall observed catch, with another 
7.8% of the catch represented by chilipepper. 
Thus, the observed take of these three species 
alone was over 50% of the observed catch for all 
trips. Fifty-eight species of fishes were identified 
in the observed catch; overall, rockfishes 
represented 35 or 59% of these 58 species. 

Rockfish and lingcod combined comprised 
over 97% of the 1993 observed catch. In terms of 
numbers of fish, less than six percent of the catch 
was not rockfish. Of the total non-rockfish catch, 
three percent were lingcod alone. 

Blue, yellowtail, and canary rockfishes and 
lingcod, and to a lesser extent widow, vermilion, 
olive, and copper rockfishes, tended to be caught 
in abundance in all port areas. Two deeper water 
species showed different patterns of distribution 
in the catches. Chilipepper were caught almost 
exclusively in the Bodega Bay, Monterey and, to 
a lesser extent, Morro Bay areas, while 
greenspotted rockfish catches occurred primarily 
from the Bodega Bay (Cordell Bank) to Monterey 
areas. Black rockfish, a shallow water species, 
were caught primarily from the San Francisco 
area north. 

Expatriates (species normally found in 
southern California waters) observed in 1992 
catches were either absent or rare in 1993 catches, 
indicating a return to more normal water 
temperatures, most likely due to the subsidence of 
a major El Nifio event. 

Total Observed Fishing Effort 
Observed anglers fished for a total of 

approximately 7332 hours. Sampling effort in the 
Monterey and Morro Bay areas, where actual 
effort is higher, comprised 64% of the total trips 
sampled and 62% of the observed anglers and 
total catch. The northern ports of Crescent City, 
Trinidad and Eureka were sampled only during 
the months of August and September and were 
represented by eight trips. 

Overall effort on observed trips indicated 
actual fishing time averaged 3.08 hours (range 
2.61 to 3.59) with the shortest times in the Morro 
Bay and Fort Bragg areas and longest times in the 
San Francisco area (Table 3). Differing values of 
mean CPAD by port area may thus be partly 
explained by greater actual effort per trip in San 
Francisco and less effort in Morro Bay. The 
overall average was similar to previous years. 

Due to the voluntary nature of our sampling 
program, Technicians are only allowed to sample 
trips when they are not taking the place of a 
paying customer. As a result, our effort to sample 
weekend trips is dependent on both the frequency 



of those trips relative to weekday trips, and the 
amount of "open space" on weekend trips, which 
are often full. In 1993, Technicians observed 
"weekend" fishing on 5 1 out of 248 trips (Table 
4), which represented 2 1% of their total trips. This 
number varied from a high of 50% in Eureka and 
Ft. Bragg area ports to a low of 7% in the Morro 
Bay area. Weekday trips are more common from 
Bodega Bay south. 

Catch Per Angler Hour 
The more standardized measurement of effort, 

Catch per Angler Hour (CPAH) indicated anglers 
were most successful in the Ft. Bragg area, with 
the highest CPAH, and least successful in the San 
Francisco area (Table 1). This was true for both 
all and kept fish. CPAH values among port areas 
differed by about 1.3 fish. When these values 
were compared with past years, they were more 
similar to 1988 and 1989 in that catches were 
higher in the areas of Fort Bragg, Bodega Bay and 
Monterey and lower in San Francisco. However, 
in 1992 catch rates were highest in the San 
Francisco area and lowest in the Monterey area. 

Comparison of CPAD, CPAH, and Species 
Composition for Bow and Stern Anglers 

Thirty trips were sampled with two observers 
from the Bodega Bay to the Morro Bay area; 544 
observed anglers caught a total of 6622 fish, 
including those released. Average catch per angler 
was 12.9 fish in the bow area and 1 1.7 fish in the 
stem area. This difference of 1.2 fish per angler 
was not statistically significant (p=0.08). The 
mean difference in CPAH between bow and stem 
anglers of 0.46 fish also was not statistically 
significant (p=0.06). 

A paired t-test of mean CPAH for each species 
showed no significant differences between bow 
and stem anglers (p=0.20). Since the differences 
in CPAH among species were significantly 
different from normality (p<0.001), a Wilcoxon 
Signed Rark test was performed and the test 
statistics were not significant (p=0.5 1). 

Thus our assumption is verified that the 
observed species composition, CPAD, and CPAH 
for anglers observed in the stem area of CPFVs 
are representative of all anglers on the boat. 

There were 38 cases during this study in which 
a species was observed caught by a bow angler 
but not by a stem angler for a particular trip. In all 
cases the number of fish observed per species on 
the bow was less than five, and in 29 cases (76%), 
the number observed per species was one. Four of 
these species, cowcod, rosethom rockfish, bonito 
shark, and sardine, were not observed caught by 
stem anglers on any of the 30 trips and, in 
general, were uncommon among all observed 
trips in 1992 and 1993. In summary, differences 
in species observed between bow and stern 
anglers involved only species caught in low 
numbers during a particular trip or rarely 
observed throughout the year. 

Analysis of Angler Effort Per Drift 
Angler effort per drift was analyzed for 178 

trips observed in 1993 from the Eureka to the 
Monterey area. Of the 3 166 total anglers, 3075 
(97.1 %) actually fished. The primary reason for 
paid anglers not fishing was seasickness. When 
the number of total anglers was adjusted for time 
not fished during one or more drifts, the 
calculated number of total anglers was 2833.4 
(89.5%). An alternate interpretation of this 
number would be that 2833.4 anglers (of 3 166 
counted) fished for every minute of every 
observed trip, and no other anglers fished. 

By definition, all of the 1660 observed anglers 
fished at least part of the time. The calculated 
number of observed anglers, adjusted for time not 
fished during one or more drifts, was 1530.0 
(92.2%). 

All data in this and previous administrative 
reports involving observed CPAH have assumed 
that all observed anglers fished every minute of 
every drift. Because true fishing effort for 
observed anglers in 1993 was actually 92.2% of 
reported effort, true estimates for CPAH would be 



1.085 (110.922) times those of reported estimates. 
For purposes of comparing CPAH from previous 
years with this and future years, the above 
assumption will continue. However, for 
comparing these data with other studies in which 
angler effort is recorded by drift, reported CPAH 
values should be multiplied by 1.085. 

Individual Catch Per Angler 
Individual catch was recorded for 370 

observed anglers on 47 CPFV trips from July 
1992 to November 1993 from the Eureka area to 
the Morro Bay area (Figure 2). Catch per angler 
for kept and released fish combined was highly 
variable and ranged from 0 to 60, averaging 14.2. 
Catch per angler for kept fish only ranged from 0 
to 49 and averaged 12.6. Sixteen fish best 
represents the equivalent 15-rockfish bag limit, 
since approximately 88 to 98% (average 93%) of 
the observed CPFV catch by port is composed of 
rockfishes. The percentage of anglers with greater 
than 16 fish was fairly similar, with 34% and 
28%, for all fish and kept fish, respectively. 

The mean value of 12.6 kept fish per angler 
from this individual catch study is approximately 
equivalent to 1 1.7 rockfish per angler. This 
observed rate is more representative of actual 
angler success relative to bag limits due to the 
common practice on CPFVs of sharing the catch 
among all anglers. The frequency distribution of 
kept fish per angler as anglers leave the vessel, 
after the catch has been redistributed, would have 
a greater central tendency, and would be less 
variable. 

Fishing Effort by Depth 
On the 248 fishing trips observed by 

Technicians, fishing occurred at a total of 170 
discrete locations. For central and northern 
California as a whole, 2 1 % of the trips were at 
exclusively shallow locations and 17% were to 
exclusively deep locations, with the majority of 
all trips to a combination of shallow, deep, and/or 
mixed locations (Table 5). The Fort Bragg and 

Eureka areas had the highest trip frequency to 
only shallow locations; this reflects the high use 
of the nearshore coastline for CPFVs fishing in 
those areas. The Bodega Bay and San Francisco 
area ports presented very similar results, with a 
shallow, deep, mixed trip breakdown of 
approximately 27%, 10% and 63%, respectively. 
In both areas, the large number of mixed trips was 
due to the fact that many trips to both Cordell 
Bank and the Farallon Islands fish in both shallow 
and deep locations. The Monterey area had the 
highest proportion of exclusively deep trips, 
primarily due to the proximity of the Monterey 
Submarine Canyon. In the Morro Bay area, the 
majority of trips were to shallow or mixed 
locations, indicating the preponderance of fishing 
inside or along the 40-fathom contour. 

When these results are compared with data 
from previous years, there has been a trend of 
more trips to either mixed locations or a 
combination of shallow, deep, and/or mixed 
locations. The reduction in the percentage of trips 
to deep locations reverses a trend observed from 
1987 and 1988 to 1991 or 1992 and is an 
encouraging sign. The reduction in the 
percentage of trips to shallow locations, most 
evident in the most southern port areas, is cause 
for concern, particularly in light of an increased 
nearshore commercial hook-and-line fishery. 
However, these reductions may be due in part to 
reclassification of previous shallow or deep 
locations to mixed. Seventeen locations identified 
as shallow or deep in 1992 were reclassified to 
mixed in 1993, and 8 were in the Mono Bay area. 

Fishing Effort by Distance from Port 
The same 248 trips were partitioned by 

distance from port to determine whether CPFVs 
were fishing further from port than in past years. 
Overall, anglers fished exclusively at near 
locations on 53% of the trips and at distant 
locations on 32% of trips (Table 6). The Fort 
Bragg area had the highest ratio of near to distant 
trips with all but one trip within 10 naut. mi. of 



port, followed by Morro Bay area ports with 
57/70 trips near to port. The Bodega Bay area had 
the greatest percentage of trips to distant 
locations, again reflecting the heavy dependence 
on fishing at Cordell Bank. Over 50% of observed 
trips from the San Francisco area were to distant 
locations, utilizing both the Farallon Islands and 
the San Mateo County coastline. At Monterey 
area ports, at least 55% of trips were within 10 nm 
of port, with the majority of distant (20%) and 
mixed (25%) trips reflecting primarily fishing 
trips along the central California coast to Aiio 
Nuevo or Point Sur. Eureka trips were evenly 
split between near and distant locations. 

CPFVs have not been travelling further from 
port to fish, based on comparisons between 
previous data and 1993. Results indicate that the 
proportion of trips to near or distant areas has not 
changed much since 1987. The choice of fishing 
locations on a particular day is partly dependent 
on existing weather conditions (e.g. CPFVs do not 
travel to Cordell Bank during very rough seas). 

The similarity in trip distribution between near 
and distant locations among years indicates 
fishing effort relative to distance from port has 
changed little. 

Catch Per Angler Hour by Depth and 
Distance from Port 

Catch per unit effort was compared between 
shallow and deep locations (Table 7) and near and 
distant locations (Table 8). For comparisons by 
depth, 48% of the catch was taken at exclusively 
shallow or deep locations. There were no 
observed trips to deep locations from the Eureka 
or Fort Bragg areas. In general, catch rates were 
higher in shallow locations than in deep locations. 

The highest catch per angler hour (CPAH) 
observed was 6.26 from shallow Monterey 
locations, well above any of the other port areas. 
Large catches of blue rockfish, and to a lesser 
extent olive rockfish, were primarily responsible 
for the high catch rate. Among shallow locations, 
the Eureka area had the lowest CPAH. Catch rates 

from deep locations were very consistent and 
varied by less than 0.5 fish per angler hour from 
the Bodega Bay to the Morro Bay area. 

Catch rate comparisons by depth are tempered 
by the fact that it takes longer to raise and lower 
lines from deep water. By definition, this can 
effectively increase fishing time at deep locations 
relative to shallow water when similar gear types 
are used. Likewise, if distant areas are also deeper 
areas, the same trend could be apparent in 
comparisons between near and distant locations. 

All catch data were used to compare 
standardized effort by distance from port. CPAH 
values at distant locations were fairly consistent 
and varied by only 1.0 fish (Table 8). The 
Eureka, Bodega Bay, and Monterey areas had the 
highest "distant" catch rates. The Eureka area had 
the lowest catch rate (2.66) from near locations. 
Near locations in the Morro Bay area had the 
highest catch rate, followed by the Fort Bragg 
area. 

In the Bodega Bay and Eureka areas, fishing 
success was better at distant locations than near 
locations, and for the other port groups the reverse 
was true. In the Bodega Bay area this is due to the 
high quality fishing at Cordell Bank, and in 
Eureka anglers are most likely fishing in 
relatively unfished areas. The low success rate in 
shallow, near locations around Eureka may be due 
to the paucity of rocky habitat within 10 miles of 
port and heavy utilization of the few existing 
areas. 

Trends in catch rates among years were not 
apparent for any port area and rates fluctuated 
widely for all location groups. 

Fishing Effort by Single Location Trips 
Utilization of only a single location on a 

fishing trip can be indicative of high quality 
fishing in that area. CPFV operators may remain 
in an area until limits are caught if the fishing is 
good rather than leave to try other spots. 
However, some operators may leave a good 
location to avoid excessive fishing pressure. In 



addition, weather conditions could force a boat to 
leave one location to try a safer one, even if the 
fishing is good. 

Among all port areas, 3 1% of the trips were to 
single locations (Table 9). These percentages 
varied broadly across port areas from a high of 
87.5% in the Eureka area, to a low of 17% in the 
Bodega Bay area. While fishing in the northern 
port areas occurred mainly at one location, from 
the Bodega Bay area south Technicians observed 
boats fishing at a single location on no more than 
35% of the trips. Up to seven locations were 
fished on sampled trips in 1993. 

The 3 1 % single-location trip frequency 
average for all ports is much lower than values 
from previous years which ranged from 56 to 
58%. Although the Bodega Bay area continued to 
have the lowest value among all port areas, in 
previous years at least 36% of trips had been to 
only single locations. This decrease in trips to 
single locations is of concern and may indicate an 
overall lower availability of quality fish. 

Species Composition by Port Area and 
Month 
Eureka Area 

Fishing in the Eureka port areas is primarily 
restricted to the season between Memorial Day 
and Labor Day, approximately June to September, 
due to rough winter weather and a decline in the 
number of customers. In 1993, we were able to 
sample trips in August and September. Seven 
species each comprised at least 5% of the catch 
and made up over 90% of the combined catch 
(Table 10). In order of decreasing abundance they 
were black, yellowtail, copper, canary, and blue 
rockfishes, lingcod and yelloweye rockfish. Black 
rockfish alone comprised 38% of the catch and 
yellowtail, copper and canary rockfishes made up 
another 32% of the catch. All of these species 
occur either in shallow water or have broad depth 
ranges -- fishing trips to deep water were not 
observed. Eureka was the only port area where 
quillback rockfish, another shallow water species, 

comprised almost 4% of the catch. This is to be 
expected since this is primarily a more northern 
species. - 
Fort Bragg Area 

Five species each comprised more than 5% of 
the observed catch in this area during 1993 (Table 
1 1). A total of 1 1 species made up 95% of the 
observed catch. Dominant species were blue, 
yellowtail, and canary rockfishes which together 
comprised almost 70% of the combined observed 
take. These three species dominated catches from 
1988 to 1991, although in 1992 widow rockfish 
replaced canary rockfish in the top three. With 
the exception of black rockfish, the same species 
dominated the catch as in the Eureka area. 
Quillback rockfish comprised only 0.5% of the 
observed catches. Rockfishes made up 78% of the 
species caught, and 96% of the observed catch by 
number. 

In 1993, no fishing trips were observed during 
January, May, or December due to rough weather 
or the lack of a Technician (Table 12). In the other 
months, fishing was observed on an average of 
1.3 trips. However, some seasonal trends are 
apparent from the monthly CPAH data. Overall, 
CPAH was highest in March (1 trip) and lowest in 
July (1 trip). Lingcod catches were highest during 
April and lowest from August through November. 
Black rockfish catches were observed only during 
the spring and fall. Canary rockfish were caught 
primarily in August and September at a rate up to 
ten times higher than the rest of the year. 

Bodega Bay Area 
Chilipepper ranked first in abundance from 

observed catches on trips from the Bodega Bay 
area (Table 13). Seven species each comprised 
more than 5% of the catch (chilipepper, 
yellowtail, blue, widow, bocaccio, canary, and 
greenspotted rockfishes), and thirteen species 
made up 95% of the observed catch. The top four 
species each comprised from 1 1 % to 18% of the 
observed catch and no one species dominated the 



catch, as occurred in most other ports. These four 
species represented 6 1 % of the observed catch. 

By number of fish, rockfishes comprised 97% 
of the observed catch and by number of species, 
they represented 25 out of 32 (78%) identified 
species. Deep water species were prevalent in 
Bodega Bay area catches including chilipepper, 
widow, bocaccio, greenspotted, greenstriped, and 
rosethorn rockfishes. 

High chilipepper catches in 1993 were more 
reminiscent of 1988 catches than those in 1992 
when chilipepper ranked only fifth in abundance. 
Widow rockfish and bocaccio continued to be 
well represented in 1993 catches as they were in 
1992, and reflect a shift from previous years 
(1 988-1 99 1). Brown rockfish, which ranked sixth 
from 1988 to 199 1, ranked 13th in 1992 and 15th 
in 1993. The increase in deeper water fish such as 
bocaccio and widow rockfish, and the 
corresponding decrease in more shallow water 
species such as brown rockfish is consistent with 
a decrease in the frequency of shallow-location 
trips as mentioned previously. 

Technicians observed fishing on trips from 
Bodega Bay area ports in all months except May 
(Table 14). The number of trips each month 
varied from one to four, with an average of three. 
Yellowtail and canary rockfishes and lingcod 
were caught in all months observed. Catches of 
yellowtail rockfish peaked during April and 
tended to be higher in the winter and spring. The 
highest catch rate for canary rockfish occurred 
during February (one trip); otherwise catches 
were higher from April through August. Lingcod 
catches varied threefold over the year with higher 
catches (CPAH = .12 to .17) in June, October and 
December. It is notable that black rockfish catches 
were significant only during July. This resulted 
from a directed shallow-water effort during the 
month. As CPAH for black rockfish was also 
highest in July 1992, this would support the idea 
of targeted fishing during the month.. 

Blue rockfish were only caught during 5 
months of the year, with the highest catches 

during summer months, similar to previous years. 
In past years, no blue rockfish were caught during 
January through April. This was also true in 1993 
except for some catches during April. 

Although fishing was observed at Cordell 
Bank in all months except May and July, 
chilipepper were caught in abundance only 
between August and November, and January 
through March. Data from previous years 
indicated chilipepper CPAH was highest in 
February and March and lowest during the 
summer (no fish caught), as in 1993. 

San Francisco Area 
Yellowtail (25.0%), blue (22.9%) and rosy 

rockfishes (1 0.5%) continued to dominate catches 
from this port area, as in past years, together 
representing 58% of the observed catch (Table 
15). With canary rockfish and lingcod, these five 
species each comprised at least 5% of the 
observed catch. Sixteen species comprised 95% of 
the observed catch. Rockfishes comprised 92% of 
the catch by number, and represented 25 out of 36 
(69%) identified species. Lingcod have remained 
in the top eight species since 1988, and in 1993 
they were fifth in abundance comprising close to 
5% of the catch by number of fish. 

Both deep and shallow water species were well 
represented in the San Francisco area catches 
during 1993. While catches included deeper water 
species such as rosy, greenspotted, and starry 
rockfishes, shallow water species were common 
including black, olive, brown, China and gopher 
rockfishes. 

Seasonal trends were examined from CPAH 
values from all months except December (Table 
16). Yellowtail, blue, rosy, canary, and starry 
rockfishes were caught in all months sampled, and 
lingcod, copper, olive, bocaccio and widow 
rockfishes and Pacific sanddabs were caught in all 
but one month. Catch rates of yellowtail rockfish 
were higher in August and from October to 
January. The winter months from January through 
March included the highest catches of blue, rosy, 



canary, copper, olive, vermilion, widow, brown, 
bocaccio, and China rockfishes and lingcod; 
however, most of these high values are based on 
only one sampled trip per month. Blue rockfish 
catch rates peaked again in July. The summer 
months of June through September included the 
highest catches of greenspotted, black, and gopher 
rockfishes. High values for the latter two species 
are expected as a major shift to shallow-water 
fishing effort occurs in summer in this area. 

Monterey Bay Area 
The Monterey area has the greatest overall 

CPFV fishing effort of any port area in central 
and northern California except Morro Bay, and, in 
part due to the proximity of the Monterey 
Submarine Canyon, the sampled catch had the 
highest species diversity (Table 17). Technicians 
observed anglers catch 5 1 identified species of 
fishes and of these, 36 species (71%) were 
rockfishes. The Monterey area catch represented 
33% of the total observed catch for 1993 and was 
comprised of 94% rockfishes. 

Since 1987, blue, yellowtail and chilipepper 
rockfishes have dominated the observed catches 
from the Monterey area. In 1993, blue rockfish 
were first in abundance comprising 32% of the 
catch, followed by chilipepper (1 5%) and 
yellowtail rockfish (1 1 %). Together with 
greenspotted rockfishes, these were the only four 
species which individually comprised more than 
5% of the catch, and as a group accounted for 
64% of the catch. Eighteen species accounted for 
95% of the catch and 14 of these were rockfishes. 
Lingcod and Pacific sanddabs were the only two 
non-rockfish species comprising at least one 
percent of the catch. 

The Monterey area ports had the highest 
percentage of sampled trips (3.0) and averaged 
seven trips per month, providing sufficient data to 
identify many seasonal trends (Table 18). Catch 
rates of chilipepper were highest from April 
through July, with a secondary peak during 
January. The summer months are the traditional 

"chilipepper season" for this area, in comparison 
to the Bodega Bay area where chilipepper CPAH 
peaked between August and November and from 
January through March. Limited tagging data 
from more than 20 years ago from the Monterey 
area did not reveal any long-term movements or 
migratory patterns (Frey 197 1). Anecdotal 
information from CPFV operators has also 
suggested the presence of residential chilipepper 
populations. 

Blue rockfish CPAH values were highest in 
February and March and in July through 
September. Monthly mean CPAH for blue 
rockfish in February and July were the highest 
reported since observations began in 1987 in this 
area. These peaks in blue rockfish catch rate were 
primarily responsible for February and July 
having CPAH rates greater than 7.0 fish. 

Catches of yellowtail rockfish were highest 
during the summer and fall, July through 
November. As in past years lingcod catch rates 
were highest from October through December. A 
group of species including greenspotted, canary, 
copper, starry, and vermilion rockfishes were 
caught at higher rates during June than any other 
month. The shallow water species group of black, 
brown, olive, and gopher rockfishes were caught 
more frequently during August. Jack mackerel 
were caught primarily during July and August. 

Morro Bay Area 
In the Morro Bay area blue and yellowtail 

rockfishes comprised 54.5% of the observed catch 
during 1993 (Table 19). These two species along 
with vermilion and rosy rockfishes were the only 
four species individually comprising more than 
5% of the observed catch. Vermilion rockfish are 
targeted in the Morro Bay port area due to their 
desirability and high relative abundance. Among 
northern and central California ports, this species 
occurs in the top ten only in this area and the Fort 
Bragg area. Gopher rockfish represented 4.8% of 
the catch, primarily due to the large number of 
"shallow water, light tackle" trips from these 



ports, especially San Simeon. Mono Bay was the 
only port area where this species was listed 
among the top ten. 

Fourteen species made up 95% of the catch 
and all of those except lingcod were rockfishes. 
Rockfishes were represented by 26 out of 39 
species identified from the Morro Bay area, or 
two thirds of all species, and 97% of all fishes in 
the observed catch were rockfishes. 

Fishing was observed on an average of six trips 
per month, with at least two trips each month 
during 1993, and there were sufficient data to 
identify several seasonal trends in catches. Nine 
species were caught in every month (Table 20). 
CPAH for yellowtail rockfish was highest during 
the fall, October through December, and CPAH 
for olive rockfish peaked during August through 
October. Chilipepper were primarily caught in 
July as in Monterey area ports although CPAH 
was much lower in Morro Bay area catches. 

Copper and canary rockfish CPAH peaked 
simultaneously in January and February. It is 
important to realize that many of the peaks in 
seasonal abundance for species discussed in all 
port areas are artifacts of directed fishing effort by 
depth rather than reflective of changes in absolute 
abundance. 

Percentage of Fish Retained by Port and 
Species 

There are several reasons why anglers do not 
keep all fish caught on CPFVs. Small size is the 
primary reason fish are released. Additional 
reasons may be related to regulations, such as 
returning small salmon or lingcod which have a 
minimum legal size, or returning salmon caught 
out of season or with the wrong gear type (barbed 
hook). Some anglers will release small fish of 
species without a size limit, to catch larger fish to 
complete their bag limit. Unfortunately, many 
rockfishes which are released due to small size do 
not survive because of physiological difficulties 
associated with swim bladder expansion (Lea et 
al. 1996). Anglers sometimes return undesirable 

species such as spiny dogfish or white croaker. 
In all port areas, at least 90% of the fish 

observed caught were kept (Table 2 1) the average 
for all ports was 93%. The Fort Bragg and Bodega 
Bay port areas had the highest retention rate 
(96%) while the Monterey and Eureka areas had 
the lowest rate (90%). All vermilion, quillback, 
and speckled rockfishes, and all but one copper 
rockfish were kept; reflecting their high 
desirability as well as the scarcity of small 
juveniles in the observed catch. Most rockfishes 
with the lowest retention rates were species which 
rarely exceed 305 mm (12.0 in.) such as rosy, 
rosethorn, and squarespot. Retention rates for rosy 
rockfish varied from 67% (Morro Bay area) to 
93% (Monterey area.) 

For species such as king salmon, lingcod, the 
sanddabs, and blue, olive, black, greenstriped, 
and greenspotted rockfishes, small individuals 
were the most likely fishes returned. Black 
rockfish had retention rates lower than 90% in the 
San Francisco and Monterey port areas, 
continuing a trend observed in 1992. In the 
Eureka area, olive and yellowtail rockfishes were 
released much more frequently than in other port 
areas; this was likely due to the high proportion of 
observed trips in shallow locations, and the fact 
that small individuals of these species are much 
more common in shallow depths. 

Lingcod have a minimum legal size of 559 mm 
(22 in.) and retention rates varied considerably 
from 47% (Morro Bay area) to 79% (Bodega Bay 
area). This variation reflected a combination of 
differences in availability of sublegal-sized fish 
and angler variability in returning small ones. 

Retention rate apparently was influenced by 
angler preference for species such as white 
croaker, jack and chub mackerel, and Pacific 
hake. Species observed infrequently in 1993 but 
always returned were blue shark, spiny dogfish, 
California skate, California lizardfish, and Pacific 
sardine. 

Overall, retention rates have not changed 
appreciably compared to previous years. In 1992, 



the average for all ports was also 93% and this 
was within the range for prior years as well (90 to 
96%) 

Number of Fish Measured and Maximum 
Lengths 

For all port areas combined, Technicians 
measured 29,979 fish, or an average of 121 fish 
per trip. Maximum lengths for each species 
measured on board CPFVs since 1987 are 
reported in Appendix E. 

Catch and Length Data for Nineteen Species 
Blue Rockfmh 

The blue rockfish, Sebastes mystinus, is a 
shallow-water, schooling species commonly 
caught by sport anglers over nearshore rocky reefs 
to a depth of 300 ft. Its distribution is not 
restricted to the bottom; it is often caught near the 
surface or in midwater where it feeds on 
macroplankton such as salps or crustaceans (Houk 
1992b). It is one of the most important sport 
species for marine anglers in central and northern 
California. 

This was the most common species in 
observed catches, represented by more than 8 100 
fish for all port areas. Catches varied by more 
than three fish per angler day among port areas 
(Table 22). Highest catches per angler were in the 
Fort Bragg and Monterey areas, followed by the 
Morro Bay area, and the lowest catches were in 
the Eureka and Bodega Bay areas. Catch per unit 
effort values showed a similar trend; CPAH was 
highest in the Fort Bragg and Monterey areas and 
lowest in the Eureka area. This species is more 
common from Fort Bragg south to the Morro Bay 
area, which may explain the lower catch rates in 
the Eureka area. Lower catch rates in the Bodega 
Bay area are a reflection of substantial fishing 
effort observed at Cordell Bank where depths 
commonly exceed 300 ft and blue rockfish are not 
abundant. The high catch rates in the Fort Bragg 
area are consistent with the trend observed in 
previous years; Monterey area CPAH has 

increased more than twofold since 1989 and was 
the highest observed since 1987. 

Where comparisons could be made among 
locations relative to distance from port, catch rates 
were more than three times higher at near 
locations in the Bodega Bay and Morro Bay areas 
(Table 23.) Except for the Eureka area, CPAH 
rates were similar for near and distant locations in 
other areas. Blue rockfish were caught almost 
exclusively in mixed and shallow locations, with 
the exception of the Morro Bay area, consistent 
with data from previous years. 

No trend was apparent in mean length of fish 
relative to distance from port among port areas. 
Relative to depth, it is notable that the mean 
length of two fish measured from deep water in 
the San Francisco area was 65 mm (2.5 in.) 
greater than that of fish measured from shallow 
water. However, in the Morro Bay area, where 
blue rockfish were caught in greater numbers at 
deep locations, the opposite trend was apparent. 

Mean total length showed a general decreasing 
trend with decreasing latitude (Table 24) and in 
the Morro Bay area was 59 mm (2.3 in.) less than 
that of the Eureka area. The larger fish from the 
Eureka area may represent catches from less 
utilized areas, or more anglers releasing small fish 
since this port area had the lowest retention rate 
for blue rockfish. Wyllie-Echeverria (1 987) 
reported the mean length at 50% sexual maturity 
for blue rockfish to be 280 mm (1 1 .O in.) and 290 
mm (1 1.4 in.) for males and females, respectively. 

Mean lengths were close to these values in the 
Monterey and Morro Bay areas and exceeded 
them in other port areas. 

In all port areas, anglers' catches showed a 
length frequency distribution spanning 
approximately 200 mm (7.9 in.)(Figure 3). 
According to Miller and Giebel(1973), fish in the 
250 to 350 mm (9.8 to 13.8 in.) length range 
represent ages from 5 to 13 years. From the San 
Francisco area north to Eureka 13 to 35% of 
anglers' catches included fish over 13 years of 
age. In spite of heavy utilization of this resource, 



the length frequency distributions and abundance 
of sexually mature fish in observed catches 
indicate a stable fishery for this species in all port 
areas. Although blue rockfish greater than 350 
mm (13.8 in.) now are rare in the sampled catch 
from the Monterey and Morro Bay areas 
compared with the early 1960's (Miller and Geibel 
1973), little change has occurred in mean length 
of CPFV-caught fish in the past quarter century. 

Yellowtail Rockfrsh 
The yellowtail rockfish, Seba~tesj7avidu.s~ has 

a distribution which covers a wide depth range 
(Love 199 1) and can best be described as a 
midwater schooling species. Although it is 
commonly caught between 100 and 450 ft, young- 
of-the-year often settle out in water less than 60 ft  
near kelp beds then migrate to deeper water as 
they get older (Lea et al. 1996). It is frequently 
caught by both commercial and sport anglers and 
is an important component of fisheries in central 
and northern California. 

Range in CPAD was less dramatic among port 
areas than in previous years (Table 25). The San 
Francisco area had the highest CPAD followed 
closely by the Morro Bay, Bodega Bay and Fort 
Bragg areas. The Morro Bay area had the highest 
CPAH followed by Fort Bragg, and CPAH among 
all areas varied only by a factor of two. CPAH in 
the Morro Bay area was higher in 1992 and 1993 
compared with previous years. Since 1989 the 
Monterey area has had the lowest CPAH among 
all port areas south of Eureka. In the Bodega Bay 
area, the declines observed in CPAD and CPAH 
since 1990-91 may be evidence of a continuing 
trend and represent a cause for concern due to the 
heavy utilization of this species by both 
commercial and CPFV anglers near Cordell Bank. 

CPAH relative to distance from port area was 
higher at near locations for the San Francisco and 
Morro Bay areas while the opposite was true for 
the Bodega Bay and Eureka areas (Table 26). 
CPAH at distant locations was less variable than 
comparable values in 1992, and more similar to 

values in previous years, with the exception of the 
Fort Bragg area. Catch rates at distant locations in 
the Fort Bragg area have continued to decline, 
although in 1993 the data for CPAH at distant 
locations were based on one trip which may not 
be representative. 

In the four most southern areas CPAH was 
higher at deep locations. In the Eureka area, 
yellowtail rockfish were observed caught almost 
exclusively at distant, shallow locations, a 
reflection of the scarcity of available near 
locations. 

Since 1988, mean lengths of yellowtail 
rockfish from all port areas except Fort Bragg 
have varied by only 6 to 18%. In the Fort Bragg 
area a 47% decrease in observed mean lengths has 
occurred from 1989 (420 rnm or 16.5 in.) to 1993 
(286 rnm or 11.3 in.)(Table 27). However, this 
most likely reflects the lack of observed trips in 
1993 to deep water, where larger yellowtail 
rockfish are more common. Since 1990, the 
Bodega Bay area has had the greatest mean length 
of any port area, most likely due to fish taken at 
Cordell Bank. Mean lengths in 1993 from all 
other port areas except San Francisco were within . 

the range observed in previous years. The mean 
length of yellowtail rockfish from the San 
Francisco area is the lowest observed to date and 
represents a 9% decrease since 199 1. 

Yellowtail rockfish continued to be larger at 
distant locations compared with near locations in 
the Bodega Bay, San Francisco, and Morro Bay 
areas. In the-Monterey area, mean length of fish 
was greater at near locations due to the close 
proximity of the deep-water Monterey Submarine 
Canyon. Fish continued to be larger at deep 
locations at all port areas except Morro Bay. This 
has been a consistent trend observed since 1987 
and 1988 and reflects ontogenetic movement to 
deeper water (Lea et al. 1996). 

Further evidence that the lack of larger fish in 
shallow locations is biological rather than a result 
of differential fishing effort was seen during a 
1993 CDFG research cruise. Thirty-one 



yellowtail rockfish were caught, measured, and 
released from Point Lobos Marine Ecological 
Reserve, an area closed to fishing for more than 2 
decades, from depths of 43 to 155 ft; mean length 
was only 266 mm (10.5 in.) (R. Lea, CDFG, 
Monterey. pers. comm.). This was less than the 
mean length of yellowtail rockfish sampled from 
deeper locations during the research cruise and 
less than the mean length of the sampled CPFV 
catch from the Monterey area in every year since 
1987. 

Length frequency distributions were 
enlightening in reflecting the use of different 
populations of yellowtail rockfish near each port 
area (Figure 4). The Fort Bragg, San Francisco, 
and Morro Bay area catches consisted primarily 
of subadult fish at lengths corresponding to 3 to 8 
years of age (Lea et al. 1996). Catches from the 
Eureka and Monterey areas represented a broad 
mix of lengths corresponding to ages from 3 to 
more than 14 years (Lea et al. 1996). In the 
Bodega Bay area anglers continued to catch 
primarily sexually mature fish at lengths 
corresponding to 7 to 14 years of age (Lea et al. 
1996). In all port areas except Fort Bragg, length 
frequency distributions were consistent with those 
from previous years, indicating fished populations 
are remaining fairly stable. The lack of adult fish 
from observed catches in the Fort Bragg area is 
most likely due to a lack of observed effort in 
deep locations. 

For the past 6 years mean length of yellowtail 
rockfish from the Morro Bay area has only ranged 
from 28 1 to 299 mm (1 1.1 to 1 1.8 in.). Length 
frequency distributions have been unimodal in 
most years, with few fish above 360 mm (14.2 
in.), the length of 50% sexual maturity for females 
(Wyllie-Echeverria 1987). Episodes of 
recruitment, indicated by a higher proportion of 
fish less than 250 mm (9.8 in.) were apparent in 
1988 and 1991. CPAH was higher in 1992 and 
1993 than in previous years. The Morro Bay area 
is at the southern end of this species' range. 
Considering all of the above factors, it is likely 

that recruitment to the fishery may be dependent 
on adult populations to the north, and thus the 
relatively small mean length and lack of adults in 
the sampled catch are not causes for concern from 
a management standpoint. 

Ch ilipepper 
Chilipepper, Sebastes goodei, is an important 

component of both the commercial and 
recreational fisheries in California (Oda 1992). It 
can be described as primarily an offshore, 
schooling species found near the bottom and in 
midwater at depths of 300 to 1400 ft. This 
rockfish is targeted in the Monterey area primarily 
in spring and summer and in the Bodega Bay area 
during winter. Although chilipepper ranked third 
in overall abundance among all port areas, over 
97% of the observed catch was from the above 
areas. Chilipepper were not observed caught in 
the Eureka or Fort Bragg areas, and observed 
catches from the San Francisco area included only 
one individual. Observed chilipepper catches from 
the Morro Bay area have varied considerably 
since 1988 but have never comprised more than 
3% of the catch. 

Contrary to CPAH comparisons in past years 
by port area, anglers had better success in the 
Bodega Bay area compared with the Monterey 
area during 1993 (Table 28). This reversal reflects 
a declining trend in CPAH in the Monterey area 
from 1987 to 1992 and an increase in CPAH in 
the Bodega Bay area from low levels observed 
from 1990 to 1992. Morro Bay area CPAH was 
low, similar to previous years. 

In the Bodega Bay and Morro Bay areas 
chilipepper were caught almost exclusively at 
distant locations (Table 29) and in the Monterey 
area anglers had much better success close to port, 
primarily due to effort in the Monterey Submarine 
Canyon. At Bodega Bay area locations 
chilipepper were caught primarily at Cordell 
Bank. There were no fish observed caught in 
shallow water and the highest CPAH observed at 
deep locations was in the Monterey port area. 



















































































































































































TABLE 74. Catch per angler hour and mean length of China rockfish for near and distant (dist) locations and shallow (shal) 
and deep locations by port for 1993. 

Catch per angler hour 
Port area Near Dist Shal Deep 

Eureka 0 0.05 0.03 - 
Fort Bragg 0.06 0.44 0.10 - 
Bodega Bay 0.12 c0.01 0.07 0 
San Francisco 0.03 0.04 0.10 0 
Monterey 0.01 0.04 0.01 c0.01 
Morro Bay 0.02 0.02 0.04 0 

Number of fish measured 
Near Dist Shal Deep 

TABLE 75. Mean length of China rockfish caught by CPFV anglers by port for 1993. 

Port area Number of fish measured Mean total length (mm) (SD) 

Eureka 4 

Fort Bragg 25 

Bodega Bay 15 
San Francisco 95 

Monterey 24 
Morro Bay 48 

Mean total length (mm) 
Near Dist Shal Deep 



TABLE 76. Catch per angler day and catch per angler hour for yelloweye rockfish by port. 

Port area 

Eureka 
Fort Bragg 
Bodega Bay 
San Francisco 
Monterey 
Morro Bay 

Catch per angler day 
1993 

Catch per angler hour 
1993 

P TABLE 77. Catch per angler hour and mean length of yelloweye rockfish for near and distant (dist) locations and shallow (shal) 
and deep locations by port for 1993. 

Catch per angler hour 
Port area Near Dist Shal Deep 

Eureka 0 0.33 0.11 - 
Fort Bragg 0.08 0 0.07 - 
Bodega Bay 0.01 0.02 ~ 0 . 0 1  0.02 
San Francisco 0.01 0.03 0.01 0.09 

Monterey 0.01 0.02 0 0.02 

Morro Bay 0.01 0.01 0 0.02 

Number of fish measured 
Near Dist Shal Deep 

Mean total length (mm) 
Near Dist Shal Deep 





TABLE 79. Comparison of rank abundance of CPFV and skiff catches for central and northern California in 1993. 

PORT AREA 

Eureka 
CPFV Skiff 

Rank 
1 Black rf Black rf 
2 Yellowtail rf Blue rf 
3 Copper rf Canary rf 
4 Canaryrf Lingcod 
5 Blue rf Copper rf 
6 Lingcod Quillback rf 
7 Yelloweye rf Cabezon 
8 Quillback rf Vermilion rf 
9 Olive rf Yellowtail rf 

10 China rf Pac. Sanddab 

Rockfishes as percent of total catch: 
92.6 90.0 

Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

San Francisco 
CPFV Skiff 

Yellowtail rf 
Blue rf 
Rosy rf 
Canary rf 
Lingcod 
Copper rf 
Greenspotted rf 
Black rf 
Starry rf 
Olive rf 

White croaker 
Blue rf 
Pac. Sanddab 
Canary rf 
Black rf 
Yellowtail rf 
Lingcod 
No. Anchovy 
Brown rf 
Cabezon 

Rockfishes as percent of total catch: 
91.8 50.4 

Fort Bragg 
CPFV Skiff 

Blue rf 
Yellowtail rf 
Canary rf 
Rosy rf 
Widow rf 
Copper rf 
Lingcod 
China rf 
Vermilion rf 
Olive rf 

Blue rf 
Black rf 
Canary rf 
Lingcod 
Yellowtail rf 
China rf 
Copper rf 
Gopher rf 
Pac. Sanddab 
Vermilion rf 

Monterey 
CPFV Skiff 

Blue rf 
Chilipepper 
Yellowtail rf 
Greenspotted rf 
Widow rf 
Lingcod 
Rosy rf 
Bocaccio 
Olive rf 
Greenstriped rf 

Blue rf 
Pac. Sanddab 
White croaker 
Jack mackerel 
Jacksmelt 
Black rf 
Yellowtail rf 
Gopher rf 
Chub mackerel 
Brown rf 

Bodega Bay 
CPFV Skiff 

Chilipepper 
Yellowtail rf 
Blue rf 
Widow rf 
Bocaccio 
Canary rf 
Greenspotted rf 
Rosy rf 
Greenstriped rf 
Olive rf 

Blue rf 
Yellowtail rf 
Lingcod 
Black rf 
Brown rf 
Chilipepper 
Silver surfperch 
Canary rf 
Gopher rf 
China rf 

Morro Bay 
CPFV Skiff 

Blue rf 
Yellowtail rf 
Vermilion rf 
Rosy rf 
Starry rf 
Gopher rf 
Olive rf 
Copper rf 
Widow rf 
Lingcod 

Blue rf 
Gopher rf 
Vermilion rf 
Yellowtail rf 
Olive rf 
Brown rf 
Copper rf 
White croaker 
Black rf 
Canary rf 
































