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Introduction

The hook and line survey is a cooperative, fishery-independent groundfish
research project conducted annually within the Southern California Bight (SCB)
that studies the population trends for several important species of groundfish.
Local sport fishermen from Southern California teamed with scientists to design
the survey 11 years ago, and this collaboration continues each year with scientist
and fishermen working side by side aboard sport fishing vessels to conduct the
survey. The survey targets rocky, high-relief habitats that are generally not well-
sampled using other survey techniques such as bottom trawls and acoustic
backscatter.

The primary objective of the hook and line survey is to collect abundance and
biological data for use in stock assessments for several species of shelf rockfish
including bocaccio (Sebastes paucispinis), the vermilion rockfish complex (e.g., S.
miniatus and S. crocotulus), cowcod (S. levis), greenspotted rockfish (S. chlorostictus)

and others.
Methods

* The survey employs a fixed site design with 121 sites sampled annually
throughout the SCB. The region is subdivided into 20 sampling areas to ensure
sampling coverage throughout the region (Figure 1).

* The depth range sampled is 37m - 229m.

* The survey gear is hook and line gear deployed by rod and reel. A sampling rig
(or gangion) is affixed to the end of each line (Figure 2).

* Sampling consists of three deckhands each making five coordinated drops of a
five-hook gangion at each site (Figure 3). Maximum possible catch of all species is
75 fish per site.

* Deckhands use stopwatches to measure the amount of time the gangion spends
on the seafloor available to demersal rockfish. Maximum fishing time is five
minutes per drop.

* Biologists record species, length, weight, sex, age (via otolith), and genetic (via
finclip) information for each rockfish caught. A subset of this information is
collected from non-rockfish species, and these fishes are discarded when possible.

* A variety of environmental and sampling information is collected to help

develop probabilistic models used to predict species presence/absence on survey
hooks.

* Catch data are modeled within a Generalized Linear Model (GLM) framework to
help generate abundance indices for various species (see Results).

121°00"W 120°00"W 1900"W 1800"W N700"W
1 1 1 1 1

/
{POINT ARGUELLO

Point \

Conceptd N Ay SANTA BARBARA
Santa Barbarz
San

mma
Santa Barbara Channel %
34°00°N- Miguel §s:

R
X Point Hueneme Calif o
W“aﬂfson Reef alirornia
Santa Rosa Is nacapals. \‘ F34°00"N
3 Q Santa )

Monica Bay <‘ LONG BEACH

N2
Santa Rosa Flats San Pedro Bay Y

. .
% 14 WS Bank \
¢
Catalinals. Central Coas \,

3300°N+

\ / South Coas F3300°N
T | 125 Fathom $
Rank(® V;\SAN DIEGO
San Clemente fs. @ \15
G
Nine Mile Ban \
' )
0 v G} s 100
32°0'0"N+ — T Wilometers 60 M"e Bank @ \
S [F32900°N
L L) L] T T
12100"W 120000"W 1900'W 11800"W N700"W

Ocean

Channel
Islands

Figure 1. Map of the SCB showing hook and line survey sites and boundaries of the 20 sampling areas.
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Figure 2. Diagram of the sampling Figure 3. Deckhands engaged in typical sampling operations aboard
gangion used during the hook and the F/V Mirage during a hook and line survey cruise.
line survey.

Figure 4. Screen shot of Figure 5. Screen shot of

depth sounder metering Nobeltec during sampling
rockfish over structure operations in the galley.

Figures 6a & b. Seabird 19plus CTD and
anemometers record oceanographic and weather
conditions during each sampling event.
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Results Additional Research
Catch Composition Seafloor Habitat

Fifty-seven unique fish and invertebrate species have been caught during the first
nine years of the hook and line survey, including 38 species of rockfish. Twenty-
four species of fish have been caught in every year of the survey. Bocaccio and
vermilion rockfish, two primary species of interest, have been encountered at over
53% of survey sites in every year of the survey.
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A towable underwater video system (Figure 11) was developed in 2004 to provide
visual observations of the seafloor at survey sites (Figure 12). The video footage is
being used to classify habitats according to commonly-used protocols and assist in
identifying correlations between habitat and catch rate.
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Figure 7. Number of bocaccio and vermilion rockfish captured by year. Figure 11. Custom-designed camera sled, winch, and A- Figure 12. Image of the seafloor off Point Conception,
] frame as mounted on the F/V Aggressor. CA showing two bocaccio, sea anemones (Metridium
B OCacCcClIoO L en g t h F I eq uen Cy farcimen), and boulder habitat as captured by the

survey’s underwater video system.
Length frequency analysis of survey data suggest a bocaccio population

characterized by a few strong or moderately-strong year classes (Figure 8). The
large 1999 year class that dominated catch in 2004 has diminished in size over time
due to natural and fishing mortality as well as emigration to depths and latitudes
not sampled during the survey. The emergence and progression of the 2003 and
2005 year classes are also visible along with the sharp spike of the 2010 year class.
This information can provide analysts with an early confirmation of year class
strength before cohorts are fully recruited to the sport and commercial fisheries.
The ability to track specific cohorts over time suggests the survey maintains
generally constant selectivity over a broad range of sizes.
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