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o  Characterize rockfish and habitat associations 
 
o  Improve assessments of West Coast rockfishes in untrawlable habitats 
 
o  Understand the significance of deep-sea coral habitats 

Rockfishes---70 species 
Roundfishes-- 6 species 
Other-----------14 species 
 

Flatfishes --------  12 species 
Sharks/Skates -- 15 species 

Shallow  
(<50 m) 

Deep  
(>300 m) 

16 species 26 species 41 species 34 species 

West Coast Groundfish FMP 
 and Ecosystem Component Species 

Our Research Objectives are Focused on 
 West Coast Rockfishes 



Visual Survey Tools We Use  to Characterize Demersal Communities 
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Yoklavich et al. 2000. Fishery Bulletin 

Demersal Fish Assemblages based on Substratum Types 
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Community Structure in Context of Environmental Gradients 

Huff et al. 2013. Marine Ecology Progress Series 494. 

Mar Ecol Prog Ser � �

food supply (Smith et al. 1994, Ruhl & Smith 2004,
Suryan et al. 2012). The cold-water coral Lophelia
pertusa subsists on phytoplankton delivered from
primary productivity near the surface (Duineveld et
al. 2004, 2007, 2012), and phytoplankton and detritus
may be consumed by antipatharians as well (Wagner

et al. 2012). The modeled interaction of CPI with
depth supports our hypothesis that areas with per-
sistent levels of surface productivity have a more ten-
uous connection to benthic organisms (e.g. Christmas
tree corals) at greater depths than those closer to the
surface. Depth, by itself, may act as a surrogate for
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b) Percent hard substratum

c) Chlorophyll persistence index d) January northward current (m s–1)
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Fig. 7. Non-metric multidimensional scaling plots based on the Bray-Curtis distances among sample transects. Each panel
contains the identical taxon constellation (Christmas tree coral depicted in red) with a different fitted contour surface for co-
variates in the coral density GAM: (a) depth, (b) percent hard substratum (rock, pinnacle, flat rock, boulder, and cobble) per
transect, (c) chlorophyll persistence index, and (d) January northward current. Only 47 of 85 taxa are displayed to improve the 

readability of the plots; the complete list of taxa is available in Appendix 1

Thin Sea Pen 

Percent Rocky Substratum Depth 
Groundfish Corals and Sponges 
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Example 1: Data from our Visual Surveys used to Locate and Monitor 
MPAs in Deep Water for State and Feds 

California’s Marine Life Protection Act MPAs 

Management Outcomes:  
 
•   longterm protection of 

vulnerable habitats 

•   establish benchmark  
 to evaluate 
 effectiveness of MPAs 

Pacific Coast Groundfish EFH Conservation Areas  
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Example 2: Visual Data Coupled with Seafloor Mapping to Predict 
Abundance and Distribution of Rockfishes 

Gridded seafloor habitat data derived 
from 5-m resolution bathymetry 

Generalized Additive Models 

Maps of density and biomass predicted 
from environmental covariates 

Point observations of density and 
biomass from visual surveys  

Depth 
Complexity 

Slope 

Management Applications:  
•  Estimate total biomass in study area 
•  Quantify habitat capacity 
•  Prioritize habitats for conservation 
•  Evaluate potential risk to rockfish stocks 
•  Inform EFH consultations Wedding and Yoklavich 2015. Mar Ecol Prog Ser. 540 
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Strengths of Habitat-specific Visual Surveys 

•  Provide a more complete understanding of the ecosystem 
o  Estimate abundance of all demersal fishes, corals, 

and sponges in untrawlable habitats 
o  Determine use of benthic habitats, including 

structure-forming macroinvertebrates 

•  Non-extractive methods, ideal for species of low 
abundance and restricted catches 

•  Non-destructive methods, which are needed to survey 
sensitive habitats in marine protected areas 
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Challenges 

•  We are dealing with Altered Ecosystems 
o  Removal of large fishes over long period has resulted in rocky areas 

that are dominated by small ‘weedy’ species 
o  Removal and damage to corals and sponges 
o  There are almost no data on pre-fishery assemblages to evaluate 

change 

•  Limited rocky habitats with patchy spatial distributions  
o  Often uncertain about distribution/abundance of these habitats 

particularly offshore 

o  Limited high-resolution bathymetry for survey design and analyses 

•  No ongoing monitoring plans in deep water for any of the federal or state 
MPAs 
o  Time series of abundance is needed to evaluate recovery of the fishes, 

corals, and sponges in deep rocky habitats 
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Strategies to Improve Habitat-specific Surveys 

•  Support is needed for coastwide visual surveys in untrawlable habitats on 
a regular basis. This will require:  
o  a change in business as usual (trawl surveys) 
o  commitment of funds 
 
 

•  Support for coastwide high-resolution mapping of untrawlable habitat  
o  Increase efficiency of the visual surveys 
o  Increase cost-effectiveness of survey 
o  Improve precision of estimated fish abundance 
o  Use NOAA ships with ME70 multibeam sonar 
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