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Bioeconomic Model Evaluations Table 2. Fishery yield predicted for each of eight 
species for Round 1 evaluations of draft marine protected area (MPA) arrays and 
external proposals using UC Santa Barbara (UCSB) and UC Davis (UCD) bioeconomic 
models. Fishery yield is the total harvest of each species in each square kilometer. 
Fishery yield is predicted for the entire Marine Life Protection Act (MLPA) South Coast 
Study Region (SCSR) and several subregions: (1) South mainland (SM): Mexico to Long 
Beach, (2) North Mainland (NM): Long Beach to Point Conception, (3) North Channel 
Islands (NCI): San Miguel, Santa Rosa, Santa Cruz, and Anacapa islands, and (4) South 
Channel Islands (SCI): Santa Barbara, Santa Catalina, San Clemente, and San Nicolas 
islands. 
 
Table 2a. Fishery yield estimated from UC Santa Barbara model. 

Species MPA array Biomass 
SCSR 
Total 

Biomass 
South 
Main-
land 

Biomass 
North 
Main-
land 

Biomass 
North 

Channel 
Islands 

Biomass
South 

Channel 
Islands 

OceanWhiteFish Existing MPAs 1.00 1.00 1.00 1.00 1.00 
OceanWhiteFish External A 0.98 1.03 0.97 1.05 0.96 
OceanWhiteFish External B 0.98 1.04 0.98 1.06 0.94 
OceanWhiteFish External C 0.91 1.24 0.91 1.25 0.75 
OceanWhiteFish Lapis A 0.98 1.04 0.97 1.05 0.95 
OceanWhiteFish Lapis B 0.96 1.03 0.84 1.11 0.96 
OceanWhiteFish Opal A 0.98 1.03 0.97 1.05 0.96 
OceanWhiteFish Opal B 0.94 1.04 0.82 1.16 0.91 
OceanWhiteFish Topaz A 0.94 1.16 0.86 1.18 0.85 
OceanWhiteFish Topaz B 0.97 1.04 0.92 1.06 0.96 
BlackSurfperch Existing MPAs 1.00 1.00 1.00 1.00 1.00 
BlackSurfperch External A 0.98 0.99 0.98 1.00 0.94 
BlackSurfperch External B 0.95 0.98 0.98 1.00 0.83 
BlackSurfperch External C 0.59 0.52 0.60 0.95 0.40 
BlackSurfperch Lapis A 0.95 0.98 0.98 1.00 0.85 
BlackSurfperch Lapis B 0.78 0.70 0.70 1.00 0.80 
BlackSurfperch Opal A 0.95 0.98 0.98 1.00 0.85 
BlackSurfperch Opal B 0.67 0.56 0.68 0.97 0.55 
BlackSurfperch Topaz A 0.66 0.64 0.65 0.97 0.46 
BlackSurfperch Topaz B 0.93 0.95 0.92 1.00 0.84 
Opaleye Existing MPAs 1.00 1.00 1.00 1.00 1.00 
Opaleye External A 1.00 1.05 1.00 1.05 0.98 
Opaleye External B 0.99 1.12 1.07 1.12 0.93 
Opaleye External C 0.88 1.18 1.02 1.48 0.65 
Opaleye Lapis A 0.99 0.80 1.08 1.12 0.94 
Opaleye Lapis B 0.99 0.94 0.80 1.22 0.95 
Opaleye Opal A 0.99 1.09 1.08 1.11 0.94 
Opaleye Opal B 0.93 0.78 0.98 1.28 0.81 
Opaleye Topaz A 0.90 1.05 0.93 1.40 0.72 
Opaleye Topaz B 0.99 0.97 1.05 1.12 0.94 
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Table 2a continued. Fishery yield estimated from UC Santa Barbara model. 
Species MPA array Biomass 

SCSR 
Total 

Biomass 
South 
Main-
land 

Biomass 
North 
Main-
land 

Biomass 
North 

Channel 
Islands 

Biomass
South 

Channel 
Islands 

KelpBass Existing MPAs 1.00 1.00 1.00 1.00 1.00 
KelpBass External A 0.99 1.05 0.97 1.04 0.97 
KelpBass External B 0.97 1.08 0.99 1.06 0.90 
KelpBass External C 0.82 0.97 0.86 1.26 0.59 
KelpBass Lapis A 0.97 0.95 1.02 1.07 0.92 
KelpBass Lapis B 0.94 0.87 0.79 1.15 0.91 
KelpBass Opal A 0.97 1.07 1.00 1.05 0.91 
KelpBass Opal B 0.89 0.79 0.91 1.18 0.77 
KelpBass Topaz A 0.86 1.02 0.83 1.23 0.68 
KelpBass Topaz B 0.97 1.05 0.98 1.06 0.91 
KelpRockfish Existing MPAs 1.00 1.00 1.00 1.00 1.00 
KelpRockfish External A 0.99 1.07 0.97 1.03 0.97 
KelpRockfish External B 0.99 1.17 1.04 1.07 0.93 
KelpRockfish External C 0.87 0.97 0.94 1.34 0.62 
KelpRockfish Lapis A 0.99 1.00 1.05 1.08 0.94 
KelpRockfish Lapis B 0.98 0.86 0.81 1.17 0.95 
KelpRockfish Opal A 0.99 1.13 1.04 1.07 0.93 
KelpRockfish Opal B 0.92 0.75 0.96 1.21 0.79 
KelpRockfish Topaz A 0.90 1.09 0.88 1.28 0.71 
KelpRockfish Topaz B 0.99 1.09 1.02 1.08 0.93 
Sheephead Existing MPAs 1.00 1.00 1.00 1.00 1.00 
Sheephead External A 0.99 1.05 0.98 1.03 0.96 
Sheephead External B 0.98 1.08 0.99 1.05 0.91 
Sheephead External C 0.86 1.03 0.77 1.29 0.62 
Sheephead Lapis A 0.98 0.93 1.01 1.06 0.92 
Sheephead Lapis B 0.94 0.91 0.75 1.16 0.93 
Sheephead Opal A 0.98 1.06 1.00 1.05 0.92 
Sheephead Opal B 0.91 0.85 0.83 1.19 0.81 
Sheephead Topaz A 0.88 1.07 0.76 1.25 0.70 
Sheephead Topaz B 0.97 1.00 0.96 1.06 0.92 
RedSeaUrchin Existing MPAs 1.00 1.00 1.00 1.00 1.00 
RedSeaUrchin External A 0.99 1.15 0.99 1.03 0.95 
RedSeaUrchin External B 0.94 2.11 1.19 1.19 0.60 
RedSeaUrchin External C 0.89 1.67 0.82 1.26 0.70 
RedSeaUrchin Lapis A 0.98 1.13 1.00 1.04 0.93 
RedSeaUrchin Lapis B 0.97 1.05 0.90 1.10 0.93 
RedSeaUrchin Opal A 0.98 1.14 1.00 1.04 0.94 
RedSeaUrchin Opal B 0.90 1.73 0.86 1.23 0.72 
RedSeaUrchin Topaz A 0.92 1.53 0.85 1.19 0.79 
RedSeaUrchin Topaz B 0.97 1.26 0.96 1.07 0.91 
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Table 2a continued. Fishery yield estimated from UC Santa Barbara model. 
Species MPA array Biomass 

SCSR 
Total 

Biomass 
South 
Main-
land 

Biomass 
North 
Main-
land 

Biomass 
North 

Channel 
Islands 

Biomass
South 

Channel 
Islands 

Halibut Existing MPAs 1.00 1.00 1.00 1.00 1.00 
Halibut External A 1.00 1.00 0.98 1.03 1.03 
Halibut External B 0.99 1.00 0.99 1.02 0.94 
Halibut External C 0.96 1.00 0.92 1.12 0.79 
Halibut Lapis A 0.99 1.00 0.98 1.04 0.96 
Halibut Lapis B 0.97 0.98 0.92 1.14 1.03 
Halibut Opal A 0.99 1.00 0.97 1.04 0.96 
Halibut Opal B 0.98 0.95 0.98 1.06 0.87 
Halibut Topaz A 0.97 0.97 0.95 1.08 0.84 
Halibut Topaz B 0.98 1.01 0.96 1.05 0.96 

 
 
Table 2b. Fishery yield estimated from UC Davis model. 

Species MPA array Biomass 
SCSR 
Total 

Biomass 
South 
Main-
land 

Biomass 
North 
Main-
land 

Biomass 
North 

Channel 
Islands 

Biomass
South 

Channel 
Islands 

OceanWhiteFish Existing MPAs 1.00 1.00 1.00 1.00 1.00 
OceanWhiteFish External A 0.99 1.03 0.98 1.05 0.97 
OceanWhiteFish External B 0.99 1.03 0.99 1.06 0.96 
OceanWhiteFish External C 0.95 1.17 0.96 1.32 0.77 
OceanWhiteFish Lapis A 0.99 1.04 0.99 1.07 0.96 
OceanWhiteFish Lapis B 0.99 1.00 0.87 1.15 0.98 
OceanWhiteFish Opal A 0.99 1.03 0.99 1.06 0.96 
OceanWhiteFish Opal B 0.98 1.00 0.87 1.20 0.94 
OceanWhiteFish Topaz A 0.97 1.14 0.90 1.23 0.87 
OceanWhiteFish Topaz B 0.99 1.03 0.93 1.08 0.97 
BlackSurfperch Existing MPAs 1.00 1.00 1.00 1.00 1.00 
BlackSurfperch External A 0.98 0.99 0.98 1.00 0.95 
BlackSurfperch External B 0.96 0.99 0.98 1.00 0.85 
BlackSurfperch External C 0.63 0.57 0.61 0.98 0.43 
BlackSurfperch Lapis A 0.95 0.98 0.98 1.00 0.85 
BlackSurfperch Lapis B 0.80 0.73 0.69 1.01 0.82 
BlackSurfperch Opal A 0.95 0.99 0.98 1.00 0.85 
BlackSurfperch Opal B 0.70 0.60 0.69 1.00 0.57 
BlackSurfperch Topaz A 0.69 0.70 0.65 0.99 0.49 
BlackSurfperch Topaz B 0.93 0.96 0.93 1.01 0.85 
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Table 2b continued. Fishery yield estimated from UC Davis model. 
Species MPA array Biomass 

SCSR 
Total 

Biomass 
South 
Main-
land 

Biomass 
North 
Main-
land 

Biomass 
North 

Channel 
Islands 

Biomass
South 

Channel 
Islands 

Opaleye Existing MPAs 1.00 1.00 1.00 1.00 1.00 
Opaleye External A 1.00 1.04 0.99 1.05 0.99 
Opaleye External B 1.00 1.06 1.04 1.09 0.94 
Opaleye External C 0.90 0.96 0.96 1.38 0.70 
Opaleye Lapis A 1.00 1.02 1.04 1.10 0.95 
Opaleye Lapis B 0.99 0.90 0.84 1.20 0.97 
Opaleye Opal A 1.00 1.06 1.04 1.09 0.94 
Opaleye Opal B 0.94 0.78 0.95 1.23 0.85 
Opaleye Topaz A 0.92 1.02 0.91 1.31 0.76 
Opaleye Topaz B 1.00 1.03 1.01 1.11 0.95 
KelpBass Existing MPAs 1.00 1.00 1.00 1.00 1.00 
KelpBass External A 0.99 1.03 0.98 1.04 0.97 
KelpBass External B 0.98 1.03 1.00 1.05 0.92 
KelpBass External C 0.85 0.85 0.86 1.28 0.66 
KelpBass Lapis A 0.98 1.01 1.01 1.07 0.93 
KelpBass Lapis B 0.95 0.85 0.79 1.15 0.94 
KelpBass Opal A 0.98 1.03 1.00 1.06 0.92 
KelpBass Opal B 0.90 0.75 0.90 1.19 0.83 
KelpBass Topaz A 0.88 0.94 0.83 1.23 0.73 
KelpBass Topaz B 0.96 1.00 0.98 1.05 0.91 
KelpRockfish Existing MPAs 1.00 1.00 1.00 1.00 1.00 
KelpRockfish External A 0.99 1.01 0.95 1.01 0.95 
KelpRockfish External B 1.00 0.02 0.02 0.02 4.22 
KelpRockfish External C 0.99 0.01 9.52 0.16 0.08 
KelpRockfish Lapis A 1.00 0.16 1.92 2.16 1.86 
KelpRockfish Lapis B 1.02 1.81 0.09 0.13 0.11 
KelpRockfish Opal A 1.00 0.00 0.05 0.04 4.24 
KelpRockfish Opal B 0.99 0.00 2.70 0.04 3.10 
KelpRockfish Topaz A 1.00 0.16 1.87 2.44 1.73 
KelpRockfish Topaz B 1.00 1.11 0.05 0.05 1.69 
Sheephead Existing MPAs 1.00 1.00 1.00 1.00 1.00 
Sheephead External A 0.99 1.02 0.98 1.04 0.97 
Sheephead External B 0.99 1.03 1.00 1.05 0.93 
Sheephead External C 0.87 0.86 0.81 1.27 0.66 
Sheephead Lapis A 0.99 1.00 1.00 1.06 0.93 
Sheephead Lapis B 0.94 0.86 0.77 1.15 0.94 
Sheephead Opal A 0.99 1.03 1.00 1.05 0.93 
Sheephead Opal B 0.91 0.76 0.87 1.18 0.83 
Sheephead Topaz A 0.89 0.95 0.79 1.23 0.73 
Sheephead Topaz B 0.96 0.97 0.96 1.04 0.91 
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Table 2b continued. Fishery yield estimated from UC Davis model. 
Species MPA array Biomass 

SCSR 
Total 

Biomass 
South 
Main-
land 

Biomass 
North 
Main-
land 

Biomass 
North 

Channel 
Islands 

Biomass
South 

Channel 
Islands 

RedSeaUrchin Existing MPAs 1.00 1.00 1.00 1.00 1.00 
RedSeaUrchin External A 0.98 1.02 0.98 1.03 0.96 
RedSeaUrchin External B 0.92 1.25 1.12 1.15 0.60 
RedSeaUrchin External C 0.87 1.01 0.80 1.21 0.69 
RedSeaUrchin Lapis A 0.98 1.01 0.99 1.04 0.93 
RedSeaUrchin Lapis B 0.95 0.87 0.90 1.09 0.93 
RedSeaUrchin Opal A 0.98 1.02 0.99 1.04 0.94 
RedSeaUrchin Opal B 0.88 1.02 0.85 1.20 0.69 
RedSeaUrchin Topaz A 0.90 1.03 0.83 1.16 0.78 
RedSeaUrchin Topaz B 0.96 1.05 0.95 1.06 0.91 
Halibut Existing MPAs 1.00 1.00 1.00 1.00 1.00 
Halibut External A 1.00 0.94 1.16 1.22 1.20 
Halibut External B 1.00 0.39 0.39 0.39 29.14 
Halibut External C 0.95 0.23 4.83 0.25 0.16 
Halibut Lapis A 0.99 0.94 1.15 1.22 1.12 
Halibut Lapis B 0.99 1.24 0.16 0.20 0.18 
Halibut Opal A 1.00 0.28 0.48 0.50 32.58 
Halibut Opal B 0.97 0.06 3.96 0.20 14.23 
Halibut Topaz A 0.95 0.68 1.79 2.17 1.52 
Halibut Topaz B 0.99 1.12 0.14 0.15 4.87 

 
Note: The models differ in their predictions of fishery yield for halibut. This difference 
arises from the different approaches to modeling fish movement and the fleet model 
used to describe fishing patterns in these initial model runs. Essentially, the two models 
predict similar total harvests (and similar biomass) but in the UC Davis model, fishing 
effort is concentrated into very few square kilometers, which are traversed by the 
greatest number of fish. The modeling team will consider options for improving the 
accuracy of the fishery yield in future model runs. 
 


