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Appendix E.1
Summary of demersal fish species captured during 2009 at PLOO trawl stations. Data are number of fi sh (n), 
biomass (BM; kg, wet weight), minimum (Min), maximum (Max), and mean length (cm, standard length). Taxonomic 
arrangement and scientific names are of Eschmeyer and Herald (1998) and Allen (2005). 

Length 
Taxon/Species Common Name n BM Min Max Mean 

AULOPIFORMES 
Synodontidae 

Synodus lucioceps California lizardfish 177 1.4 7 20 10 
OPHIDIIFORMES 

Ophidiidae 
Chilara taylori Spotted cuskeel 7 0.4 15 20 17 

BATRACHOIDIFORMES 
Batrachoididae 

Porichthys notatus Plainfi n midshipman 29 1.1 6 15 12 
SCORPAENIFORMES 

Scorpaenidae 
Scorpaena guttata California scorpionfish 8 3.3 19 25 22 
Sebastes elongatus Greenstriped rockfish 12 0.5 4 11 7 
Sebastes rubrivinctus Flag rockfish 1 0.1 7 7 7 
Sebastes saxicola Stripetail rockfish 16 0.5 8 12 9 
Sebastes semicinctus Halfbanded rockfish 125 3.0 8 14 10 

Hexagrammidae 
Zaniolepis frenata Shortspine combfish 79 1.9 8 16 12 
Zaniolepis latipinnis Longspine combfish 102 2.6 7 15 13 

Cottidae 
Chitonotus pugetensis Roughback sculpin 5 0.3 8 10 9 
Icelinus quadriseriatus Yellowchin sculpin 11 0.2 6 7 6 
Icelinus tenuis Spotfi n sculpin 1 0.1 9 9 9 

PERCIFORMES 
Sciaenidae 

Genyonemus lineatus White croaker 2 0.3 20 21 21 
Embiotocidae 

Zalembius rosaceus Pink seaperch 38 1.3 5 13 10 
Bathymasteridae 

Rathbunella hypoplecta Bluebanded ronquil 1 0.1 12 12 12 
Anarhichadidae 

Anarrhichthys ocellatus Wolf-eel 1 2.5 105 105 105 
Uranoscopidae 

Kathetostoma averruncus Smooth stargazer 1 0.1 8 8 8 
PLEURONECTIFORMES 

Paralichthyidae 
Citharichthys sordidus Pacifi c sanddab 816 20.9 3 26 10 
Citharichthys xanthostigma Longfi n sanddab 2 0.2 14 20 17 
Hippoglossina stomata Bigmouth sole 5 0.9 15 28 20 

Pleuronectidae 
Eopsetta exilis Slender sole 26 0.8 12 16 14 
Microstomus pacificus Dover sole 106 3.7 5 20 11 
Parophrys vetulus English sole 50 3.5 9 20 16 
Pleuronichthys verticalis Hornyhead turbot 13 1.3 13 18 15 

Cynoglossidae 
Symphurus atricauda California tonguefish 11 0.4 12 16 14 



This page intentionally left blank 



        
 

Appendix E.2
Summary of total abundance by species and station for demersal fishes at the PLOO trawl stations during 2009. 

January 2009 Species Abundance 
Name SD10 SD12 by Survey 

Pacifi c sanddab 130 27 157 
Halfbanded rockfish 36 7 43 
Longspine combfish 14 28 42 
English sole 8 24 32 
Shortspine combfish 5 19 24 
Dover sole 3 9 12 
California scorpionfish 8 8 
California tonguefish 4 4 8 
Hornyhead turbot 2 6 8 
Plainfi n midshipman 2 6 8 
Yellowchin sculpin 8 8 
Greenstriped rockfish 2 4 6 
Pink seaperch 4 4 
Stripetail rockfish 2 2 
Longfi n sanddab 1 1 
Smooth stargazer 1 1 
Wolf-eel 1 1 

Winter Total 222 143 365 



Appendix E.2 continued 

July 2009 Species Abundance 
Name SD7 SD8 SD10 SD12 SD13 SD14 by Survey 

Pacifi c sanddab 120 103 62 149 58 167 659 
California lizardfish 7 17 26 73 29 25 177 
Dover sole 9 3 2 57 4 19 94 
Halfbanded rockfish 1 21 4 14 22 20 82 
Longspine combfish 8 8 1 32 2 9 60 
Shortspine combfish 9 15 1 22 2 6 55 
Pink seaperch 1 1 2 12 18 34 
Slender sole 2 2 10 5 7 26 
Plainfi n midshipman 1 3 3 7 1 6 21 
English sole 4 1 1 3 9 18 
Stripetail rockfish 1 1 9 3 14 
Spotted cuskeel 1 1 4 1 7 
Greenstriped rockfish 2 2 2 6 
Bigmouth sole 1 4 5 
Hornyhead turbot 2 1 2 5 
Roughback sculpin 2 1 2 5 
California tonguefish 2 1 3 
Yellowchin sculpin 3 3 
White croaker 2 2 
Bluebanded ronquil 1 1 
Flag rockfish 1 1 
Longfi n sanddab 1 1 
Spotfi n sculpin 1 1 

Summer Total 163 185 108 377 151 296 1280 



        
 

Appendix E.3
Summary of biomass (kg) by species and station for demersal fishes at the PLOO trawl stations during 2009. 

January 2009 Biomass 
Name SD10 SD12 by Survey 

Pacifi c sanddab 4.3 1.4 5.7 
California scorpionfish 3.3 3.3 
Wolf-eel 2.5 2.5 
English sole 0.6 1.3 1.9 
Halfbanded rockfish 0.8 0.3 1.1 
Longspine combfish 0.3 0.7 1.0 
Hornyhead turbot 0.2 0.6 0.8 
Shortspine combfish 0.1 0.3 0.4 
Dover sole 0.1 0.2 0.3 
Plainfi n midshipman 0.1 0.2 0.3 
California tonguefish 0.1 0.1 0.2 
Greenstriped rockfish 0.1 0.1 0.2 
Pink seaperch 0.2 0.2 
Longfi n sanddab 0.1 0.1 
Smooth stargazer 0.1 0.1 
Stripetail rockfish 0.1 0.1 
Yellowchin sculpin 0.1 0.1 

Winter Total 9.7 8.6 18.3 



Appendix E.3 continued 

July 2009 Biomass 
Name SD7 SD8 SD10 SD12 SD13 SD14 by Survey 

Pacifi c sanddab 2.3 2.3 2.0 2.1 2.0 4.5 15.2 
Dover sole 0.7 0.2 0.1 1.1 0.1 1.2 3.4 
Halfbanded rockfish 0.1 0.4 0.1 0.1 0.6 0.6 1.9 
English sole 0.4 0.1 0.1 0.4 0.6 1.6 
Longspine combfish 0.3 0.2 0.1 0.7 0.1 0.2 1.6 
Shortspine combfish 0.2 0.5 0.1 0.5 0.1 0.1 1.5 
California lizardfish 0.1 0.1 0.2 0.5 0.2 0.3 1.4 
Pink seaperch 0.1 0.1 0.1 0.2 0.6 1.1 
Bigmouth sole 0.5 0.4 0.9 
Plainfi n midshipman 0.1 0.1 0.1 0.1 0.1 0.3 0.8 
Slender sole 0.1 0.1 0.4 0.1 0.1 0.8 
Hornyhead turbot 0.2 0.2 0.1 0.5 
Spotted cuskeel 0.1 0.1 0.1 0.1 0.4 
Stripetail rockfish 0.1 0.1 0.1 0.1 0.4 
White croaker 0.3 0.3 
Greenstriped rockfish 0.1 0.1 0.1 0.3 
Roughback sculpin 0.1 0.1 0.1 0.3 
California tonguefish 0.1 0.1 0.2 
Bluebanded ronquil 0.1 0.1 
Flag rockfish 0.1 0.1 
Longfi n sanddab 0.1 0.1 
Spotfi n sculpin 0.1 0.1 
Yellowchin sculpin 0.1 0.1 

Summer Total 4.3 5.5 3.5 6.2 4.4 9.2 33.1 



 

       

Appendix E.4
Summary of the species that distinguish between each cluster group according to SIMPER analyses (i.e., average 
dissimilarity≥ 1.5). Values are average abundances for each group being compared (i.e., Group “X” vs Group “Y”) 
and the average dissimilarities between groups for each species. 

Average Abundance Average 
Group “X” Group “Y” Dissimilarity 

Cluster Groups H & G Group H Group G 
Pacifi c sanddab 15.25 11.67 4.49 
halfbanded rockfish 1.78 5.57 4.37 
yellowchin sculpin 3.44 0.51 3.31 
shortspine combfish 1.04 3.19 2.37 
stripetail rockfish 2.59 0.97 2.36 
longspine combfish 2.84 2.98 2.33 
Dover sole 5.04 4.78 2.16 
slender sole 1.53 2.10 1.89 
plainfi n midshipman 2.35 1.60 1.85 
California lizardfish 0.12 1.59 1.69 
longfi n sanddab 1.62 0.13 1.67 

Cluster Groups H & C Group H Group C 
Pacifi c sanddab 15.25 7.20 11.32 
yellowchin sculpin 3.44 0.00 4.88 
Dover sole 5.04 2.02 4.23 
stripetail rockfish 2.59 1.29 3.44 
longspine combfish 2.84 1.24 2.65 
California lizardfish 0.12 1.70 2.35 
halfbanded rockfish 1.78 0.67 2.30 
longfi n sanddab 1.62 0.47 2.22 
pink seaperch 1.67 0.58 2.11 
plainfi n midshipman 2.35 1.38 2.06 
slender sole 1.53 0.80 1.95 
bay goby 1.11 0.00 1.57 

Cluster Groups G & C Group G Group C 
halfbanded rockfish 5.57 0.67 6.59 
Pacifi c sanddab 11.67 7.20 6.14 
shortspine combfish 3.19 0.33 4.07 
Dover sole 4.78 2.02 3.84 
California lizardfish 1.59 1.70 3.26 
longspine combfish 2.98 1.24 2.66 
stripetail rockfish 0.97 1.29 2.31 
slender sole 2.10 0.80 2.27 
pink seaperch 1.88 0.58 2.11 
English sole 1.59 0.33 1.89 
plainfi n midshipman 1.60 1.38 1.47 



       

       

 Appendix E.4 continued 

Average Abundance Average 
Group “X” Group “Y” Dissimilarity 

Cluster Groups H & F Group H Group F 
Pacifi c sanddab 15.25 9.59 7.40 
yellowchin sculpin 3.44 1.47 3.12 
stripetail rockfish 2.59 1.80 3.06 
Dover sole 5.04 3.00 2.98 
longspine combfish 2.84 0.53 2.98 
plainfi n midshipman 2.35 2.53 2.88 
longfi n sanddab 1.62 2.31 2.38 
halfbanded rockfish 1.78 0.94 1.97 
pink seaperch 1.67 0.55 1.88 
slender sole 1.53 0.57 1.77 
California tonguefish 0.46 1.47 1.66 

Cluster Groups G & F Group G Group F 
halfbanded rockfish 5.57 0.94 5.55 
Pacifi c sanddab 11.67 9.59 3.90 
longspine combfish 2.98 0.53 3.17 
shortspine combfish 3.19 1.07 2.77 
longfi n sanddab 0.13 2.31 2.76 
Dover sole 4.78 3.00 2.63 
plainfi n midshipman 1.60 2.53 2.62 
slender sole 2.10 0.57 2.19 
stripetail rockfish 0.97 1.80 2.18 
California lizardfish 1.59 0.27 2.02 
pink seaperch 1.88 0.55 1.88 
yellowchin sculpin 0.51 1.47 1.83 
greenstriped rockfish 1.36 0.19 1.60 
California tonguefish 0.87 1.47 1.60 
English sole 1.59 0.51 1.58 

Cluster Groups C & F Group C Group F 
Pacifi c sanddab 7.20 9.59 4.78 
stripetail rockfish 1.29 1.80 3.74 
longfi n sanddab 0.47 2.31 3.44 
plainfi n midshipman 1.38 2.53 3.35 
California lizardfish 1.70 0.27 3.06 
California tonguefish 0.00 1.47 2.66 
yellowchin sculpin 0.00 1.47 2.63 
Dover sole 2.02 3.00 2.16 
greenstriped rockfish 1.14 0.19 1.90 
halfbanded rockfish 0.67 0.94 1.83 



       

       

       

 Appendix E.4 continued 

Average Abundance Average 
Group “X” Group “Y” Dissimilarity 

Cluster Groups C & F continued Group C Group F 
spotfi n sculpin 0.58 0.67 1.79 
shortspine combfish 0.33 1.07 1.77 
longspine combfish 1.24 0.53 1.61 

Cluster Groups H & A Group H Group A 
Pacifi c sanddab 15.25 4.80 17.01 
Dover sole 5.04 0.00 8.11 
yellowchin sculpin 3.44 0.00 5.61 
halfbanded rockfish 1.78 4.00 4.51 
longspine combfish 2.84 0.00 4.40 
stripetail rockfish 2.59 0.00 3.98 
plainfi n midshipman 2.35 0.00 3.69 
longfi n sanddab 1.62 1.00 2.42 
slender sole 1.53 0.00 2.31 
pink seaperch 1.67 1.00 1.99 
bay goby 1.11 0.00 1.80 
shortspine combfish 1.04 0.00 1.73 
spotfi n sculpin 0.06 1.00 1.70 
gulf sanddab 0.23 1.00 1.60 

Cluster Groups G & A Group G Group A 
Pacifi c sanddab 11.67 4.80 11.00 
Dover sole 4.78 0.00 7.65 
shortspine combfish 3.19 0.00 5.19 
longspine combfish 2.98 0.00 4.85 
halfbanded rockfish 5.57 4.00 4.36 
slender sole 2.10 0.00 3.39 
plainfi n midshipman 1.60 0.00 2.61 
California lizardfish 1.59 0.00 2.57 
English sole 1.59 0.00 2.52 
greenstriped rockfish 1.36 0.00 2.17 
spotfi n sculpin 0.73 1.00 1.68 
greenspotted rockfish 0.00 1.00 1.66 
gulf sanddab 0.00 1.00 1.66 
longfi n sanddab 0.13 1.00 1.59 
hornyhead turbot 1.00 0.00 1.56 
stripetail rockfish 0.97 0.00 1.53 
California tonguefish 0.87 0.00 1.47 



       

       

 Appendix E.4 continued 

Average Abundance Average 
Group “X” Group “Y” Dissimilarity 

Cluster Groups C & A Group C Group A 
halfbanded rockfish 0.67 4.00 9.36 
Pacifi c sanddab 7.20 4.80 6.62 
Dover sole 2.02 0.00 5.59 
California lizardfish 1.70 0.00 4.13 
plainfi n midshipman 1.38 0.00 3.77 
stripetail rockfish 1.29 0.00 3.48 
longspine combfish 1.24 0.00 3.40 
greenstriped rockfish 1.14 0.00 3.08 
greenspotted rockfish 0.00 1.00 2.74 
pink seaperch 0.58 1.00 2.50 
spotfi n sculpin 0.58 1.00 2.47 
greenblotched rockfish 0.80 0.00 2.36 
longfi n sanddab 0.47 1.00 2.22 
slender sole 0.80 0.00 2.04 

Cluster Groups F & A Group F Group A 
Pacifi c sanddab 9.59 4.80 10.06 
halfbanded rockfish 0.94 4.00 6.98 
Dover sole 3.00 0.00 6.57 
plainfi n midshipman 2.53 0.00 5.32 
stripetail rockfish 1.80 0.00 3.63 
California tonguefish 1.47 0.00 3.19 
yellowchin sculpin 1.47 0.00 3.15 
longfi n sanddab 2.31 1.00 2.90 
spotfi n sculpin 0.67 1.00 2.60 
shortspine combfish 1.07 0.00 2.31 
greenspotted rockfish 0.27 1.00 1.94 
pink seaperch 0.55 1.00 1.85 
gulf sanddab 0.21 1.00 1.83 
bay goby 0.74 0.00 1.49 

Cluster Groups H & E Group H Group E 
halfbanded rockfish 1.78 7.75 6.57 
squarespot rockfish 0.00 4.80 5.18 
Pacifi c sanddab 15.25 10.49 5.07 
Dover sole 5.04 1.00 4.25 
yellowchin sculpin 3.44 0.00 3.67 
vermilion rockfish 0.00 2.45 2.65 
greenblotched rockfish 0.81 2.83 2.19 
stripetail rockfish 2.59 2.24 1.91 



       

       

       

 Appendix E.4 continued 

Average Abundance Average 
Group “X” Group “Y” Dissimilarity 

Cluster Groups H & E continued Group H Group E 
longspine combfish 2.84 1.41 1.88 
longfi n sanddab 1.62 0.00 1.70 
slender sole 1.53 0.00 1.55 
plainfi n midshipman 2.35 2.00 1.45 

Cluster Groups G & E Group G Group E 
squarespot rockfish 0.09 4.80 5.07 
halfbanded rockfish 5.57 7.75 4.61 
Dover sole 4.78 1.00 3.96 
greenblotched rockfish 0.29 2.83 2.76 
vermilion rockfish 0.00 2.45 2.64 
slender sole 2.10 0.00 2.23 
Pacifi c sanddab 11.67 10.49 2.09 
longspine combfish 2.98 1.41 1.83 
stripetail rockfish 0.97 2.24 1.74 
California lizardfish 1.59 0.00 1.69 
shortspine combfish 3.19 1.73 1.63 

Cluster Groups C & E Group C Group E 
halfbanded rockfish 0.67 7.75 10.39 
squarespot rockfish 0.00 4.80 7.00 
Pacifi c sanddab 7.20 10.49 4.79 
vermilion rockfish 0.00 2.45 3.58 
stripetail rockfish 1.29 2.24 2.97 
greenblotched rockfish 0.80 2.83 2.91 
California lizardfish 1.70 0.00 2.33 
shortspine combfish 0.33 1.73 2.07 
greenstriped rockfish 1.14 0.00 1.65 
Dover sole 2.02 1.00 1.50 
California tonguefish 0.00 1.00 1.46 
bigmouth sole 0.00 1.00 1.46 
hornyhead turbot 0.00 1.00 1.46 
California scorpionfish 0.00 1.00 1.46 
greenspotted rockfish 0.00 1.00 1.46 
rex sole 0.00 1.00 1.46 



       

       

 Appendix E.4 continued 

Average Abundance Average 
Group “X” Group “Y” Dissimilarity 

Cluster Groups F & E Group F Group E 
halfbanded rockfish 0.94 7.75 8.83 
squarespot rockfish 0.07 4.80 6.08 
vermilion rockfish 0.00 2.45 3.16 
greenblotched rockfish 0.49 2.83 3.05 
longfi n sanddab 2.31 0.00 2.93 
Pacifi c sanddab 9.59 10.49 2.60 
Dover sole 3.00 1.00 2.55 
plainfi n midshipman 2.53 2.00 2.31 
stripetail rockfish 1.80 2.24 2.25 
yellowchin sculpin 1.47 0.00 1.86 

Cluster Groups A & E Group A Group E 
Pacifi c sanddab 4.80 10.49 9.57 
squarespot rockfish 0.00 4.80 8.06 
halfbanded rockfish 4.00 7.75 6.30 
greenblotched rockfish 0.00 2.83 4.75 
vermilion rockfish 0.00 2.45 4.12 
stripetail rockfish 0.00 2.24 3.76 
plainfi n midshipman 0.00 2.00 3.36 
shortspine combfish 0.00 1.73 2.91 
longspine combfish 0.00 1.41 2.38 
California tonguefish 0.00 1.00 1.68 
longfi n sanddab 1.00 0.00 1.68 
Dover sole 0.00 1.00 1.68 
bigmouth sole 0.00 1.00 1.68 
fl ag rockfish 0.00 1.00 1.68 
hornyhead turbot 0.00 1.00 1.68 
English sole 0.00 1.00 1.68 
California scorpionfish 0.00 1.00 1.68 

Cluster Groups H & D Group H Group D 
plainfi n midshipman 2.35 10.77 9.24 
Pacifi c sanddab 15.25 8.66 6.99 
yellowchin sculpin 3.44 0.00 3.69 
gulf sanddab 0.23 2.24 2.31 
stripetail rockfish 2.59 1.00 2.19 
bigfi n eelpout 0.11 2.00 2.09 
Dover sole 5.04 6.00 1.98 
longspine combfish 2.84 2.65 1.92 
halfbanded rockfish 1.78 0.00 1.83 



       

 

       

 

 Appendix E.4 continued 

Average Abundance Average 
Group “X” Group “Y” Dissimilarity 

Cluster Groups H & D continued Group H Group D 
longfi n sanddab 1.62 0.00 1.71 
California scorpionfish 0.06 1.41 1.48 
slender sole 1.53 1.41 1.45 

Cluster Groups G & D Group G Group D 
plainfi n midshipman 1.60 10.77 9.93 
halfbanded rockfish 5.57 0.00 5.67 
shortspine combfish 3.19 0.00 3.41 
Pacifi c sanddab 11.67 8.66 3.27 
gulf sanddab 0.00 2.24 2.42 
bigfin eel pout 0.08 2.00 2.08 
Dover sole 4.78 6.00 1.79 
California lizardfish 1.59 0.00 1.69 
California scorpionfish 0.04 1.41 1.49 

Cluster Groups C & D Group C Group D 
plainfi n midshipman 1.38 10.77 13.79 
Dover sole 2.02 6.00 5.83 
bigfin eel pout 0.00 2.00 2.94 
stripetail rockfish 1.29 1.00 2.38 
California lizardfish 1.70 0.00 2.34 
gulf sanddab 0.67 2.24 2.27 
Pacifi c sanddab 7.20 8.66 2.14 
pink seaperch 0.58 2.00 2.10 
English sole 0.33 1.73 2.08 
California scorpionfish 0.00 1.41 2.08 
longspine combfish 1.24 2.65 2.06 
greenstriped rockfish 1.14 0.00 1.66 
roughback sculpin 0.33 1.41 1.62 
hornyhead turbot 0.00 1.00 1.47 
California skate 0.00 1.00 1.47 
spotted rockfish 0.00 1.00 1.47 
Pacifi c hake 0.00 1.00 1.47 



       

 Appendix E.4 continued 

Average Abundance Average 
Group “X” Group “Y” Dissimilarity 

Cluster Groups F & D Group F Group D 
plainfi n midshipman 2.53 10.77 11.09 
Dover sole 3.00 6.00 3.91 
longfi n sanddab 2.31 0.00 2.94 
longspine combfish 0.53 2.65 2.77 
gulf sanddab 0.21 2.24 2.63 
bigfi n eelpout 0.00 2.00 2.59 
Pacifi c sanddab 9.59 8.66 2.37 
pink seaperch 0.55 2.00 1.96 
California tonguefish 1.47 0.00 1.88 
stripetail rockfish 1.80 1.00 1.88 
yellowchin sculpin 1.47 0.00 1.87 
California scorpionfish 0.13 1.41 1.67 
English sole 0.51 1.73 1.64 
roughback sculpin 0.26 1.41 1.51 

Cluster Groups A & D Group A Group D 
plainfi n midshipman 0.00 10.77 18.23 
Dover sole 0.00 6.00 10.16 
halfbanded rockfish 4.00 0.00 6.77 
Pacifi c sanddab 4.80 8.66 6.54 
longspine combfish 0.00 2.65 4.48 
bigfi n eelpout 0.00 2.00 3.39 
English sole 0.00 1.73 2.93 
roughback sculpin 0.00 1.41 2.39 
slender sole 0.00 1.41 2.39 
California scorpionfish 0.00 1.41 2.39 
gulf sanddab 1.00 2.24 2.09 
longfi n sanddab 1.00 0.00 1.69 
pink seaperch 1.00 2.00 1.69 
hornyhead turbot 0.00 1.00 1.69 
stripetail rockfish 0.00 1.00 1.69 
California skate 0.00 1.00 1.69 

Cluster Groups E & D Group E Group D 
plainfi n midshipman 2.00 10.77 9.64 
halfbanded rockfish 7.75 0.00 8.51 



 

       

       

 Appendix E.4 continued 

Average Abundance Average 
Group “X” Group “Y” Dissimilarity 

Cluster Groups E & D continued Group E Group D 
Dover sole 1.00 6.00 5.50 
squarespot rockfish 4.80 0.00 5.27 
greenblotched rockfish 2.83 0.00 3.11 
vermilion rockfish 2.45 0.00 2.69 
gulf sanddab 0.00 2.24 2.46 
bigfin eel pout 0.00 2.00 2.20 
Pacifi c sanddab 10.49 8.66 2.01 
shortspine combfish 1.73 0.00 1.90 
roughback sculpin 0.00 1.41 1.55 
slender sole 0.00 1.41 1.55 

Cluster Groups H & B Group H Group B 
Pacifi c sanddab 15.25 6.71 12.46 
Dover sole 5.04 0.71 6.20 
stripetail rockfish 2.59 0.00 3.59 
plainfi n midshipman 2.35 0.00 3.33 
longspine combfish 2.84 1.12 3.25 
yellowchin sculpin 3.44 2.12 2.99 
halfbanded rockfish 1.78 0.00 2.47 
longfi n sanddab 1.62 1.62 2.33 
pink seaperch 1.67 0.50 2.10 
slender sole 1.53 0.00 2.09 
California tonguefish 0.46 1.50 1.74 
roughback sculpin 0.21 1.21 1.61 
shortspine combfish 1.04 0.00 1.55 
bigmouth sole 0.60 1.57 1.52 
bay goby 1.11 0.50 1.48 

Cluster Groups G & B Group G Group B 
halfbanded rockfish 5.57 0.00 7.60 
Pacifi c sanddab 11.67 6.71 7.09 
Dover sole 4.78 0.71 5.79 
shortspine combfish 3.19 0.00 4.66 
longspine combfish 2.98 1.12 3.15 
slender sole 2.10 0.00 3.05 
yellowchin sculpin 0.51 2.12 2.78 
California lizardfish 1.59 0.71 2.42 
plainfi n midshipman 1.60 0.00 2.34 
longfi n sanddab 0.13 1.62 2.24 
pink seaperch 1.88 0.50 1.98 



       

       

 Appendix E.4 continued 

Average Abundance Average 
Group “X” Group “Y” Dissimilarity 

Cluster Groups G & B continued Group G Group B 
greenstriped rockfish 1.36 0.00 1.96 
English sole 1.59 0.50 1.78 
bigmouth sole 0.50 1.57 1.68 
California tonguefish 0.87 1.50 1.64 
roughback sculpin 0.34 1.21 1.51 

Cluster Groups C & B Group C Group B 
yellowchin sculpin 0.00 2.12 4.80 
California lizardfish 1.70 0.71 4.15 
bigmouth sole 0.00 1.57 3.61 
California tonguefish 0.00 1.50 3.40 
plainfi n midshipman 1.38 0.00 3.17 
Dover sole 2.02 0.71 2.97 
stripetail rockfish 1.29 0.00 2.94 
longfi n sanddab 0.47 1.62 2.91 
longspine combfish 1.24 1.12 2.60 
greenstriped rockfish 1.14 0.00 2.60 
Pacifi c sanddab 7.20 6.71 2.39 
roughback sculpin 0.33 1.21 2.06 
slender sole 0.80 0.00 1.74 
pink seaperch 0.58 0.50 1.73 
gulf sanddab 0.67 0.00 1.61 
spotfi n sculpin 0.58 0.00 1.48 
greenblotched rockfish 0.80 0.50 1.48 

Cluster Groups F & B Group F Group B 
Pacifi c sanddab 9.59 6.71 5.70 
plainfi n midshipman 2.53 0.00 4.63 
Dover sole 3.00 0.71 4.27 
stripetail rockfish 1.80 0.00 3.18 
yellowchin sculpin 1.47 2.12 2.38 
longfi n sanddab 2.31 1.62 2.17 
longspine combfish 0.53 1.12 2.08 
shortspine combfish 1.07 0.00 2.00 
California tonguefish 1.47 1.50 1.89 
bigmouth sole 0.66 1.57 1.88 
roughback sculpin 0.26 1.21 1.87 
halfbanded rockfish 0.94 0.00 1.67 



       

       

 Appendix E.4 continued 

Average Abundance Average 
Group “X” Group “Y” Dissimilarity 

Cluster Groups A & B Group A Group B 
halfbanded rockfish 4.00 0.00 11.64 
yellowchin sculpin 0.00 2.12 6.02 
Pacifi c sanddab 4.80 6.71 5.41 
bigmouth sole 0.00 1.57 4.54 
California tonguefish 0.00 1.50 4.26 
roughback sculpin 0.00 1.21 3.47 
longspine combfish 0.00 1.12 3.02 
spotfi n sculpin 1.00 0.00 2.91 
greenspotted rockfish 1.00 0.00 2.91 
gulf sanddab 1.00 0.00 2.91 
Dover sole 0.00 0.71 2.21 
California lizardfish 0.00 0.71 1.91 
longfi n sanddab 1.00 1.62 1.67 
greenblotched rockfish 0.00 0.50 1.56 
lingcod 0.00 0.50 1.56 
squarespot rockfish 0.00 0.50 1.56 

Cluster Groups E & B Group E Group B 
halfbanded rockfish 7.75 0.00 11.67 
squarespot rockfish 4.80 0.50 6.45 
Pacifi c sanddab 10.49 6.71 5.74 
vermilion rockfish 2.45 0.00 3.69 
greenblotched rockfish 2.83 0.50 3.48 
stripetail rockfish 2.24 0.00 3.37 
yellowchin sculpin 0.00 2.12 3.16 
plainfi n midshipman 2.00 0.00 3.01 
shortspine combfish 1.73 0.00 2.61 
longfi n sanddab 0.00 1.62 2.40 
roughback sculpin 0.00 1.21 1.81 
longspine combfish 1.41 1.12 1.70 
fl ag rockfish 1.00 0.00 1.51 
bigmouth sole 1.00 0.00 1.51 
California scorpionfish 1.00 0.00 1.51 
greenspotted rockfish 1.00 0.00 1.51 
rex sole 1.00 0.00 1.51 

Cluster Groups D & B Group D Group B 
plainfi n midshipman 10.77 0.00 16.33 
Dover sole 6.00 0.71 7.98 
gulf sanddab 2.24 0.00 3.39 



 Appendix E.4 continued 

Average Abundance 
Group “X” Group “Y” 

Average 
Dissimilarity 

Cluster Groups D & B continued 
yellowchin sculpin 
bigfi n eelpout 
Pacifi c sanddab 

Group D 
0.00 
2.00 
8.66 

Group B 
2.12 
0.00 
6.71 

3.18 
3.03 
3.00 

longfi n sanddab 
longspine combfish 
bigmouth sole 
California tonguefish 
pink seaperch 
slender sole 

0.00 
2.65 
0.00 
0.00 
2.00 
1.41 

1.62 
1.12 
1.57 
1.50 
0.50 
0.00 

2.42 
2.38 
2.38 
2.25 
2.25 
2.14 

California scorpionfish 
English sole 
bigmouth sole 
stripetail rockfish 
California skate 

1.41 
1.73 
1.00 
1.00 
1.00 

0.00 
0.50 
0.00 
0.00 
0.00 

2.14 
1.90 
1.52 
1.52 
1.52 

spotted rockfish 1.00 0.00 1.52 



 
Appendix E.5
List of megabenthic invertebrate taxa captured during 2009 at PLOO trawl stations. Data are number of individuals (n). 
Taxonomic arrangement from SCAMIT 2008. 

Taxon/Species n 

SILICEA 
DEMOSPONGIAE 

Hadromerida 
Suberitidae 

Suberites sp 1 
CNIDARIA 

ANTHOZOA 
Stolonifera 

Telestidae 
Telesto californica 1 

Alcyonacea 
Plexauridae 

Thesea sp B 1 
Pennatulacea 

Virgulariidae 
Acanthoptilum sp 355 

Actiniaria 
Metridiidae 

Metridium farcimen 2 
MOLLUSCA 

GASTROPODA 
Hypsogastropoda 

Turridae 
Megasurcula carpenteriana 2 

Muricidae 
Pteropurpura sp 1 

Opisthobranchia 
Philinidae 

Philine alba 5 
Arminidae 

Armina californica 1 
CEPHALOPODA 

Sepiolida 
Sepiolidae 

Rossia pacifica 3 
Octopoda 

Octopodidae 
Octopus rubescens 1 

ANNELIDA 
POLYCHAETA 

Aciculata 
Polynoidae 

Hololepida magna 1 
ARTHROPODA 

MALACOSTRACA 
Isopoda 

Cymothoidae 
Elthusa vulgaris 3 

Decapoda 
Sicyoniidae 

Sicyonia ingentis 13 
Diogenidae 

Paguristes turgidus 1 
Inachoididae 

Pyromaia tuberculata 1 



Appendix E.5 continued 

Taxon/Species n 

ECHINODERMATA 
ASTEROIDEA 

Paxillosida 
Luidiidae 

Luidia asthenosoma 1 
Luidia foliolata 23 

Astropectinidae 
Astropecten verrilli 6 

OPHIUROIDEA 
Ophiurida 

Amphiuridae 
Amphichondrius granulatus 1 

Ophiuridae 
Ophiura luetkenii 61 

ECHINOIDEA 
Temnopleuroida 

Toxopneustidae 
Lytechinus pictus 9830 

Echinoida 
Strongylocentrotidae 

Strongylocentrotus fragilis 367 
Spatangoida 

Spatangidae 
Spatangus californicus 1 

HOLOTHUROIDEA 
Aspidochirotida 

Stichopodidae 
Parastichopus californicus  20 



        
 

Appendix E.6
Summary of total abundance by species and station for megabenthic invertebrates at the PLOO trawl stations 
during 2009. 

January 2009 Species Abundance 
Name SD10 SD12 by Survey 

Lytechinus pictus 2100 3752 5852 
Acanthoptilum sp 6 75 81 
Luidia foliolata 1  13  14  
Ophiura luetkenii 1 2 3 
Parastichopus californicus 1 2 3 
Astropecten verrilli 1 1 

Winter Total 2110 3844 5954 



Appendix E.6 continued 

July 2009 Species Abundance 
Name SD7 SD8 SD10 SD12 SD13 SD14 by Survey 

Lytechinus pictus 736 1368 1516 34 153 171 3978
 
Strongylocentrotus fragilis 24 343 367
 
Acanthoptilum sp 2 1 2 200 38 31 274
 
Ophiura luetkenii 5  3  3 14  33  58 
  
Parastichopus californicus 10 3 1 1 2 17
 
Sicyonia ingentis 2  9 2  13 
  
Luidia foliolata 2 7 9
 
Astropecten verrilli 3 1 1 5
 
Philine alba 2 2 1 5
 
Elthusa vulgaris 3 3
 
Rossia pacifica 1 2 3
 
Megasurcula carpenteriana 1 1 2
 
Metridium farcimen 2 2
 
Amphichondrius granulatus 1 1
 
Armina californica 1 1
 
Hololepida magna 1 1
 
Luidia asthenosoma 1 1
 
Octopus rubescens 1 1
 
Paguristes turgidus 1 1
 
Pteropurpura sp 1 1
 
Pyromaia tuberculata 1 1
 
Spatangus californicus 1 1
 
Suberites sp 1 1
 
Telesto californica 1 1
 
Thesea sp B 1 1
 

Summer Total 754 1386 1536 251 234 587 4748 


