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Rationale 

• Prior to 2002, there was no ongoing fishery-
independent groundfish data collection for the area 
from Pt. Conception (34  27΄ N) to the Mexican 
border) 

• Trawl survey coverage for the region began in 2002; 
however, untrawlable areas including rocky, high-relief 
habitats remained unsampled 



Survey 
Region: 

Southern 
California 

Bight 



Primary Objective 

Develop an annual index of abundance and time 
series of other biological parameters for key 
species of structure-associated shelf rockfish 
(Genus: Sebastes) within the Southern California 
Bight including bocaccio, vermilion rockfish, 
sunset rockfish, greenspotted rockfish, and 
others. 



Background 

• Initial planning:  Summer 2002 
– Meetings between NOAA Fisheries researchers and 

representatives from the sportfishing and commercial 
fishing industry 

 

• Pilot survey:  May 2003 
– Research conducted aboard vessels chartered from both 

the sportfishing and commercial industries 

 

• Survey has been conducted annually since 2004 
– 2011 will be the 8th year in the data time series 



Survey Design 

• Conducted annually 
 

• 121 fixed stations sampled during the course of the survey 
 

• Sampling area: Pt. Arguello to the boundary with Mexican 
waters 
 

• Depth range: 40m – 230m (common depth range for 
bocaccio) 
 

• Sampling frame developed through meetings with the local 
sport and commercial fishermen; previous groundfish 
monitoring programs conducted by California Dept. of Fish 
and Game; and stations sampled opportunistically during the 
2003 pilot study 



Survey Stations 

 

Point 
Conception 

San 
Miguel Is. 

Santa Rosa Is. 

Santa Rosa Flats 

Santa Barbara 

Santa Barbara Channel 

Santa 
Cruz Is. 

Anacapa Is. 

Point Hueneme 

Harrison Reef 

Santa 
Monica Bay 

Nine Mile Bank 

60 Mile Bank 

San Clemente Is. 

Catalina Is. 

South Coast 

Central Coast 

San Pedro Bay 

14 Mile Bank 

125 Fathom 
Bank 



Survey Logistics 

• Cruise conducted aboard two chartered sportfishing 
vessels (~60’ length) 
 
 

• Crew of 8 
– Vessel:  Captain; relief captain; 3 deckhands 
– Science:  Chief scientist; 2 deck biologists 

 
• 12 days on the water for two boats (24 vessel-days) 

 
• Survey conducted late September – early October 

 
 





Sampling Protocols 

• Stations defined as a GPS point on the seafloor 
– Sampling must be initiated within a 100-yd radius of the station’s 

point location 

 

• Hook and line gear deployed by rod and reel 
 

 

• 3 deckhands each make 5 coordinated drops of a 5-hook 
sampling rig (total of 75 hooks deployed per station) 
 

• 5-minute maximum soak time 
 

• ~2,500 - 3,000 fish captured and sampled during the 
survey 



Sampling Rig 

Sinker: square shape with rounded bottom; 

1,2,3,4, & 5 lb. sinkers can be used

Sinker Breakaway: 30 lb. monofilament; can be 

changed if greater strength is needed

24’’ 

between 

swivel & 

sinker

Barrel Swivel: Size 1/0

16’’ 

between 

tippets

16’’ 

between 

bottom 

tippet & 

barrel 

swivel

Shrimp Flies:

•Red and yellow bucktail bristles w/ red 

collar

•VMC long shank, kirby style “J” hook, 

size 5/0

•Bait: 1 frozen squid strip per hook

Mainline: 80 lb. spectra

Barrel Swivel: Size 1/0

Gangion: 60 lb. monofilament

6” tippet

Tippet/Leader:

•6” long

•Tie a 6” dropper loop; cut loop at 

midpoint to form 2 strands, & then 

remove one of the strands

•Tie the shrimp fly directly to tippet

 









Data Collected 

• Station information: position, depth, time of day, 
ocean & weather conditions, etc. 
 

• Catch species composition and soak time 
 

• Biological data (length, weight, sex, age, and finclip 
for genetics) collected from all individuals caught 
 

• Oceanographic data (salinity, bottom and sea surface 
temperatures, and dissolved oxygen) collected at 
each station 
 

• Maturity and stomach contents for key species to 
inform stock assessment parameters and identify 
trophic patterns 
 

• Video - towed underwater camera sled collects 
seafloor footage for habitat classification 
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Genetic Hooks 

Collects a piece of 
tissue that can be 
used for genetic 
analyses without 
bringing the fish to 
the surface 
 



Genetic Hooks 

• Designed to collect a small piece of tissue from fish 
when the fish bites the hook 
 

• The tissue collected is brought to the lab to analyze 
the DNA – can be used to both verify species 
identifications made in the field as well as identify 
fish to the individual 
 

• Fish identified to individual are effectively “tagged” 
and can be “recaptured” if they strike a genetic hook 
in the future (or via a finclip if a tagged fish is 
subsequently caught on a regular survey hook) 

 



Analysis 

• Catch data modeled in a Generalized Linear Model 
(GLM) framework; abundance indices have been 
generated for six species of rockfish:  bocaccio, 
vermilion, sunset, greenspotted, starry, and speckled 
 

• Biological data are used to calculate length-weight 
relationships; size at age; maturity at age, etc. 
 

• Genetics information from fish caught during the 
survey provides information on stock structure; the 
genetic hooks represent a potential means of 
developing non-lethal survey technologies 



Collaborative Research 

• Project was developed from the outset with 
extensive input from the sport and commercial 
sectors 
 

• One of the few ongoing collaborations between 
NOAA Fisheries and the sportfishing industry  
 

• Has helped improve the working relationship 
between NOAA and the region’s sportfishing industry 
 

• Working directly with the fishermen has provided 
numerous opportunities for mutual education and 
improvements to the survey 



For More Information 

• Methods:  Harms, J.H., J.A. Benante, and R.M. Barnhart.  
2008.  The 2004-2007 hook and line survey of shelf 
rockfish in the Southern California Bight:  Estimates of 
distribution, abundance, and length distribution.  U.S. 
Dept. Commer., NOAA Tech. Memo. NMFS-NWFSC-95, 
110 p. 
 

• Abundance analysis:  Harms, J.H., J.R. Wallace, and I.J. 
Stewart.  2010.   Analysis of fishery-independent hook 
and line-based data for use in the stock assessment of 
bocaccio rockfish (Sebastes paucispinis).  Fisheries 
Research.  (106) 298-309. 
 

 



Official Sunset Slide 
(Questions can now be fielded.) 
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