


62

Figure 3-6. A 2-d multiple dimensional scaling model comparing the fish assemblages observed over energized and 
unenergized cables and natural habitats surveyed during 2012–2014. Numbers near symbols refer to the depth category 
of that transect. The higher the number the deeper the transect. Depth ranges of the depth categories are given in Table 
3-1.
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Figure 3-7. Densities of all fishes between all cables (energized and unenergized) combined and natural habitats of 
major species or species groups. Densities are in fishes per 100 m3 and means and standard deviations are provided. 
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Figure 3-8. Densities of important fish species (defined as comprising at least 1% of all fishes observed), comparing 
1) energized and unenergized cables and 2) natural habitats. Densities are in fish per 100 m3 and means and standard 
deviations are provided. 
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Figure 3-9. Length frequencies of all fishes observed on energized and unenergized cables and natural habitats,  
2012–2014.
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Figure 3-10. A 2-d multiple dimensional scaling model comparing the invertebrate assemblages observed over 
energized and unenergized cables and natural habitats surveyed during 2012–2014. Numbers near symbols refer to the 
depth category of that transect. The higher the number the deeper the transect. Depth ranges of the depth categories 
are given in Table 3-1.
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Figure 3-11. Densities of important invertebrate species (defined as comprising at least 1% of all invertebrates observed) 
between all cables (energized and unenergized) combined and natural habitats of major species or species groups. 
Densities are in invertebrates per 100 m3 and means and standard deviations are provided
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2012 Cable A B C C1 Natural Habitat

Energized Energized Unenergized Not Surveyed

Transect 
Category

Depth Range
(m)

9 104–128 156 164 229

10 112–144 97 181 206

11 137–153 168 163 146 237

12 146–154 170 182 183 188

13 162–180 285 197 234

14 175–192 240 267 195

f 187–204 208

2013 Cable A B C C1 Natural Habitat

Energized Unenergized Unenergized Not Surveyed

West East West East West East

Transect 
Category

Depth Range
(m)

1 76–79 214 160 159

2 80–81 179 238 167

3 81–82 237 268 344

4 82–84 208 186 180

5 83–87 251 200 272

6 86–87 135

7 90–95

8 94–107

9 104–128 142 158 136 225 178 89

10 112–144 69 163 104 99 185

11 137–153 88 91 137 121 175

12 146–154 169 182 202

13 162–180

14 175–192

15 187–204 174 222 190

16 192–203 105 162 82 177

17 200–213 241

Table 3-1. Locations and lengths of transects made at energized and unenergized cables and natural habitat in 2012–
2014. Transects are divided into depth categories and lengths are in meters. See Figures 3-3, 3-4, and 3-5 for locations.
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2014 Cable A B C C1 Natural Habitat

Energized Energized Unenergized Unenergized

West East West East West East

Transect 
Category

Depth Range
(m)

7 90–95 143 100

8 94–107 124 100 60

9 104–128 59 61 93 90 110

10 112–141 143 139 107 96 161

11 137–153 98 112 137 122 122 129 133

Table 3-1. Continued. Locations and links of transects made at energized and unenergized cables and natural habitat 
in 2012–2014. Transects are divided into depth categories and lengths are in meters. See Figures 3-3, 3-4, and 3-5 for 
locations.
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EMF (µT)

Location Bottom Depth (m) Distance from Cable

0 m 0.5 m 1 m

1 108 67.6 22.6 3.2

2 112 107.7 26.5 20.1

3 135 91.1 39.8 4.1

4 158 106.0 31.3 2.7

Mean 93.1 30.1 7.5

SD 18.6 7.4 8.4

Table 3-2. Electromagnetic fields (EMFs) in microteslas (µT) measured at Cable A in 2012. Measurements were taken 
at three distances from the cable (0 m – on cable, 0.5 m, and 1 m) and at four locations along cable.
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2012

Site N Mean EMF SD Min. Max.

A (energized) 6 101.2 19.2 67.6 120.7

B (energized) 3 110.1 10.3 101.5 121.5

C (unenergized) 4 1.2 0.3 0.9 1.5

C1 (unenergized) 1 1.2

Natural Habitat 4 0.9 0.1 0.8 1

2013

A (energized) 4 85.3 30.7 51 115

B (unenergized) 3 0.4 0.1 0.3 0.5

C (unenergized) 1 0.3

C1 (unmeasured)

Natural Habitat 1 0.3

2014

A (energized) 3 100.7 45.4 51 140

B (energized) 1 36.2

C (unenergized) 5 0.0 0.0 0 0

C1 (energized) 2 178.0 38.2 151 205

Natural Habitat 1 0.3

Table 3-3. Mean, minimum, and maximum electromagnetic fields (EMFs) in microteslas (µT) (with standard 
deviations) measured directly on cables A, B, C, and C1, and on the natural habitat during 2012, 2013, and 2014. N = 
the number of sites along a cable where EMF was measured during the surveys.
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Table 3-4. Effects of cable state (energized, unenergized), side of cable surveyed (west, east) nested in cable state, 
stratum group (1–4), and year (2012–2014) on fish density tested using a generalized linear model (normal distribution, 
identity link), p<0.05. Densities were log(x+1) transformed. Cable State = energized or unenergized. Stratum groups 
are discussed under Results. * = statistically significant.

Taxon Whole Model 
Difference Cable State Cable Side Stratum 

Groups Year

DF 8 1 2 3 2

Halfbanded rockfish X2 26.133 1.116 0.210 6.707 13.735

p 0.0010* 0.2908 0.9003 0.0819 0.0010*

Stripetail rockfish X2 54.474 3.344 0.549 51.093 9.687

p <.0001* 0.0674 0.7599 <.0001* 0.0079*

Unidentified poachers X2 57.808 2.761 0.142 49.148 6.836

p <.0001* 0.0966 0.9314 <.0001* 0.0328

Shortspine combfish X2 46.427 0.793 10.287 22.828 5.225

p <.0001* 0.3731 0.0058* <.0001* 0.0733

Greenstriped rockfish X2 36.740 3.583 1.320 18.111 5.222

p <.0001* 0.0584 0.5168 0.0004* 0.0735

Lingcod X2 25.439 2.178 0.867 10.116 20.052

p 0.0013* 0.1400 0.6484 0.0176* <.0001*

Unidentified sanddabs X2 12.909 0.331 0.993 7.405 4.965

p 0.1150 0.5649 0.6088 0.0601 0.0835

Unidentified eelpouts X2 51.044 0.103 0.191 45.158 2.645

p <.0001* 0.7484 0.9091 <.0001* 0.2665

Total fishes X2 8.7853 2.1205 1.0314 1.4355 3.2553

p 0.3607 0.1453 0.5971 0.6972 0.1964
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Welch’s Test

Energized Cable v Unenergized Cable

F Ratio df p

260.36 1 <.0001

Energized Cable v Natural Habitats

F Ratio df p

18.37 1 <.0001

Unenergized Cable v Natural Habitats

F Ratio df p

36.51 1 <.0001

Kolmogorov Smirnov Two-Sample Test

Energized Cable v Unenergized Cable

N KS p

8,146  0.142 <.0001

Energized Cable v Natural Habitats

N KS p

5,984 0.060 <.0001

Unenergized Cable v Natural Habitats

N KS p

5,220 0.067 <.0001

Table 3-5. Comparisons of the mean sizes and size frequency distributions of fishes observed over energized and 
unenergized cables and natural habitats in southern California, 2012–2014. Mean sizes were compared with the Welch’s 
Test and size frequency distributions using the Kolmogorov Smirnov Two-Sample Test.
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Bearded eelpout Lyconema barbatum

Bigfin eelpout Lycodes cortezianus

Blackbelly eelpout Lycodes pacificus

Bluebarred prickleback Plectobranchus evides

Bocaccio Sebastes paucispinis

Bull sculpin Enophrys taurina

Calico rockfish Sebastes dallii

California lizardfish Synodus lucioceps

California skate Raja inornatus

California smoothtongue Leuroglossus stilbius

Copper rockfish Sebastes caurinus

Cowcod Sebastes levis

Darkblotched rockfish Sebastes crameri

Dover sole Microstomus pacificus

English sole Parophrys vetulus

Flag rockfish Sebastes rubrivinctus

Greenblotched rockfish Sebastes rosenblatti

Greenspotted rockfish Sebastes chlorostictus

Greenstriped rockfish Sebastes elongatus

Halfbanded rockfish Sebastes semicinctus

Icelinus sculpins Icelinus spp.

Lingcod Ophiodon elongatus

Longspine combfish Zaniolepis latipinnis

Pacific argentine Argentina sialis

Pacific hake Merluccius productus

Pacific sanddab Citharichthys pacificus

Pink surfperch Zalembius rosaceus

Pygmy rockfish Sebastes wilsoni

Shortspine combfish Zaniolepis frenata

Speckled sculpin Citharichthys stigmaeus

Spotted ratfish Hydrolagus colliei

Splitnose rockfish Sebastes diploproa

Spotfin sculpin Icelinus tenuis

Stripetail rockfish Sebastes saxicola

Swordspine rockfish Sebastes ensifer

Threadfin sculpin Icelinus filamentosus

Treefish Sebastes serriceps

Unidentified eelpout Zoarcidae

Unidentified fishes Osteichthyes

Unidentified flatfishes Pleuronectiformes

Unidentified combfishes Zaniolepis spp.

Unidentified cuskeel Ophidiidae

Unidentified poachers Agonidae

Unidentified rockfishes Sebastes spp.

Unidentified pricklebacks Stichaeidae

Unidentified sanddabs Citharichthys spp.

Unidentified sculpins Cottidae

Unidentified Sebastomus Sebastomus spp.

Vermilion rockfish Sebastes miniatus

Wolf-eel Anarrhichthys ocellatus

Table 3-6. Common and scientific names of fishes observed at bottom depths of 76–213 m over energized and 
unenergized cables and natural habitats in southern California, 2012–2014.
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Table 3-7.  All fishes observed at bottom depths of 76–213 m near and over energized and unenergized cables and on natural 
habitats in southern California, 2012–2014. Density is in fish per 100 m3. FO = frequency of occurrence (of 85 transects).

Common Name Number Density Percent Abundance FO

Halfbanded rockfish 4,154 9.1 42.9 59

Unidentified flatfishes 1,449 2.3 15.0 81

Stripetail rockfish 702 1.4 7.3 31

Unidentified poachers 596 1.2 6.2 75

Unidentified fishes 333 0.6 3.4 77

Shortspine combfish 312 0.6 3.2 61

Unidentified combfishes 284 0.6 2.9 71

Unidentified rockfishes 294 0.5 3.0 60

Greenstriped rockfish 208 0.4 2.1 53

Lingcod 182 0.4 1.9 59

Unidentified sanddabs 170 0.3 1.8 55

Unidentified eelpouts 183 0.3 1.9 34

Unidentified Sebastomus rockfishes 98 0.2 0.9 37

Longspine combfish 91 0.2 0.9 28

Greenspotted rockfish 61 0.1 0.6 21

Pacific argentine 53 0.1 0.5 19

Flag rockfish 38 0.1 0.4 17

Unidentified sculpins 61 0.1 0.6 21

California lizardfish 45 0.1 0.5 20

Pacific hake 53 0.1 0.5 7

Pink surfperch 45 0.1 0.5 21

Bigfin eelpout 39 0.1 0.4 18

Pygmy rockfish 26 0.1 0.3 2

Greenblotched rockfish 20 0.1 0.2 11

Bocaccio 27 <0.1 0.3 11

English sole 18 <0.1 0.2 14

Calico rockfish 19 <0.1 0.2 7

Cowcod 13 <0.1 0.1 11

Spotfin sculpin 11 <0.1 0.1 4

Vermilion rockfish 8 <0.1 <0.1 2

Copper rockfish 13 <0.1 0.1 3

Splitnose rockfish 10 <0.1 0.1 4

Unidentified pricklebacks 9 <0.1 <0.1 6

Swordspine rockfish 7 <0.1 <0.1 5

Blackbelly eelpout 8 <0.1 <0.1 3

Spotted ratfish 5 <0.1 <0.1 4

Wolf-eel 4 <0.1 <0.1 4

Pacific sanddab 4 <0.1 <0.1 3

Darkblotched rockfish 4 <0.1 <0.1 2

Bluebarred prickleback 3 <0.1 <0.1 2

Bearded eelpout 2 <0.1 <0.1 2

Treefish 2 <0.1 <0.1 2

Speckled sanddab 1 <0.1 <0.1 1

Bull sculpin 1 <0.1 <0.1 1

Threadfin sculpin 1 <0.1 <0.1 1

Icelinus sculpin 1 <0.1 <0.1 1

California smoothtongue 1 <0.1 <0.1 1

Unidentified cuskeel 1 <0.1 <0.1 1

California skate 1 <0.1 <0.1 1

Totals 9,675 19.15 85
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Common Name Number Density Percent 
Abundance FO

Halfbanded rockfish 2494 14.5 56.0 28
Unidentified flatfishes 430 1.8 9.7 30
Unidentified poachers 194 1.1 4.4 29
Stripetail rockfish 211 0.9 4.7 11
Shortspine combfish 147 0.7 3.3 28
Unidentified combfishes 136 0.7 3.1 30
Unidentified fishes 130 0.6 2.9 30
Unidentified rockfishes 118 0.5 2.6 25
Lingcod 96 0.5 2.2 30
Greenstriped rockfish 84 0.4 1.9 23
Unidentified sanddabs 74 0.3 1.7 19
Unidentified Sebastomus rockfishes 42 0.2 0.9 17
Longspine combfish 47 0.2 1.1 11
Flag rockfish 26 0.2 0.6 9
Pygmy rockfish 26 0.1 0.6 2
Pink seaperch 24 0.1 0.5 10
Greenspotted rockfish 19 0.1 0.4 8
Pacific argentine 15 0.1 0.3 7
Unidentified sculpins 25 0.1 0.6 9
Unidentified eelpouts 20 0.1 0.4 10
California lizardfish 16 0.1 0.4 6
Greenblotched rockfish 10 0.1 0.2 5
Spotfin sculpin 9 <0.1 0.2 3
Pacific hake 5 <0.1 0.1 2
Unidentified pricklebacks 7 <0.1 0.2 4
Cowcod 5 <0.1 0.1 5
Calico rockfish 7 <0.1 0.2 4
Swordspine rockfish 4 <0.1 0.1 3
English sole 5 <0.1 0.1 4
Bigfin eelpout 6 <0.1 0.1 3
Wolf-eel 3 <0.1 0.1 3
Spotted ratfish 3 <0.1 0.1 3
Bocaccio 3 <0.1 0.1 2
Bluebarred prickleback 3 <0.1 0.1 2
Dover sole 3 <0.1 0.1 2
Splitnose rockfish 2 <0.1 <0.1 2
Unidentified cuskeels 1 <0.1 <0.1 1
California smoothtongue 1 <0.1 <0.1 1
Icelinus sculpin 1 <0.1 <0.1 1
Treefish 1 <0.1 <0.1 1
Bull sculpin 1 <0.1 <0.1 1
Pacific sanddab 1 <0.1 <0.1 1

Totals 4,455 23.8 100.0 34

Table 3-8. All fishes observed at bottom depths of 76–203 m over and near energized cables in southern California, 
2012–2014. Density is in fish per 100 m3. FO = frequency of occurrence (of 34 transects).
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Common Name Number Density Percent 
Abundance FO

Halfbanded rockfish 1,382 8.4 37.4 21
Stripetail rockfish 470 2.9 12.7 13
Unidentified flatfishes 459 2.2 12.4 29
Unidentified poachers 307 1.8 8.3 29
Unidentified rockfishes 149 0.9 4.0 22
Shortspine combfish 122 0.6 3.3 21
Unidentified fishes 110 0.6 3.0 27
Greenstriped rockfish 100 0.6 2.7 23
Unidentified combfishes 98 0.6 2.7 25
Lingcod 67 0.4 1.8 20
Unidentified sanddabs 49 0.3 1.3 19
Unidentified Sebastomus rockfishes 43 0.3 1.2 16
Greenspotted rockfish 37 0.2 1.0 10
Pacific hake 44 0.2 1.2 3
Pacific argentine 30 0.2 0.8 8
Longspine combfish 28 0.1 0.8 10
Bocaccio 22 0.1 0.6 8
Pink seaperch 17 0.1 0.5 8
Flag rockfish 11 0.1 0.3 7
Unidentified sculpins 20 0.1 0.5 6
Unidentified eelpouts 17 0.1 0.5 9
English sole 11 0.1 0.3 8
California lizardfish 11 0.1 0.3 7
Vermilion rockfish 8 0.1 0.2 2
Copper rockfish 13 0.1 0.4 3
Calico rockfish 12 0.1 0.3 3
Bigfin eelpout 9 <0.1 0.2 7
Cowcod 7 <0.1 0.2 5
Greenblotched rockfish 7 <0.1 0.2 4
Splitnose rockfish 8 <0.1 0.2 2
Blackbelly eelpout 5 <0.1 0.1 1
Spotted ratfish 2 <0.1 0.1 1
Swordspine rockfish 3 <0.1 0.1 2
Unidentified pricklebacks 2 <0.1 0.1 2
Darkblotched rockfish 3 <0.1 0.1 1
Dover sole 1 <0.1 <0.1 1
Threadfin sculpin 1 <0.1 <0.1 1
Treefish 1 <0.1 <0.1 1
Wolf-eel 1 <0.1 <0.1 1
Bearded eelpout 1 <0.1 <0.1 1
California skate 1 <0.1 <0.1 1
Pacific sanddab 1 <0.1 <0.1 1
Speckled sanddab 1 <0.1 <0.1 1

Totals 3,691 21.2 100.0% 29

Table 3-9. All fishes observed at bottom depths of 104–213 m over and near unenergized cables in southern California, 
2012–2014. Density is in fish per 100 m3. FO = frequency of occurrence (of 29 transects).
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Common Name Number Density Percent 
Abundance FO

Unidentified flatfishes 560 3.2 36.6 22
Halfbanded rockfish 278 1.7 18.2 10
Unidentified eelpouts 146 0.9 9.5 15
Unidentified poachers 95 0.7 6.2 17
Unidentified fishes 93 0.6 6.1 20
Unidentified combfishes 50 0.4 3.3 16
Unidentified sanddabs 47 0.3 3.1 17
Shortspine combfish 43 0.3 2.8 12
Unidentified rockfishes 27 0.2 1.8 13
Greenstriped rockfish 24 0.2 1.6 7
Bigfin eelpout 24 0.1 1.6 8
Stripetail rockfish 21 0.1 1.4 7
California lizardfish 18 0.1 1.2 7
Lingcod 19 0.1 1.2 9
Longspine combfish 16 0.1 1.0 7
Unidentified sculpins 16 0.1 1.0 6
Unidentified Sebastomus rockfishes 13 0.1 0.9 4
Pacific argentine 8 0.1 0.5 4
Greenspotted rockfish 5 <0.1 0.3 3
Pink seaperch 4 <0.1 0.3 3
Pacific hake 4 <0.1 0.3 2
Blackbelly eelpout 3 <0.1 0.2 2
Greenblotched rockfish 3 <0.1 0.2 2
English sole 2 <0.1 0.1 2
Bocaccio 2 <0.1 0.1 1
Pacific sanddab 2 <0.1 0.1 1
Spotfin sculpin 2 <0.1 0.1 1
Bearded eelpout 1 <0.1 0.1 1
Cowcod 1 <0.1 0.1 1
Darkblotched rockfish 1 <0.1 0.1 1
Flag rockfish 1 <0.1 0.1 1

Totals 1,529 9.4 100.0 22

Table 3-10. All fishes observed at bottom depths of 76–204 m over natural habitats in southern California, 2012–2014. 
Density is in fish per 100 m3. FO = frequency of occurrence (of 22 transects).
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Table 3-11. Effects of cable state (energized, unenergized), side of cable surveyed (W, E) nested in cable state, stratum 
group (1-4), and year (2012-2014) on invertebrate density tested using a generalized linear model (normal distribution, 
identity link), p<0.05. Densities were log(x+1) transformed. Cable State = energized or unenergized. Stratum groups 
are discussed under Results. * = statistically significant.

Taxon Whole Model 
Difference Cable State Cable Side Stratum 

Groups Year

DF 8 1 2 3 2

White-plumed anemone X2 77.190 5.485 1.564 57.817 7.843

p <.0001* 0.019 0.458 <.0001* 0.020*

Spot prawn X2 73.407 0.911 0.271 56.182 37.781

p <.0001* 0.340 0.873 <.0001* <.0001*

Sea pen, thin X2 93.957 0.009 66.213 46.116 9.299

p <.0001* 0.925 <.0001* <.0001* 0.010*

California sea cucumber X2 80.209 1.141 2.368 75.479 5.471

p <.0001* 0.285 0.306 <.0001* 0.065

Sand star X2 45.971 12.983 0.960 4.591 24.452

p <.0001* 0.0003* 0.619 0.204 <.0001*

Red octopus X2 27.199 0.019 14.847 10.446 0.003

p 0.001* 0.889 0.001* 0.015* 0.999

Unidentified Urticina 
anemone X2 75.522 5.480 1.954 58.734 4.900

<.0001* 0.019 0.376 <.0001* 0.086

Black crinoid X2 42.274 7.728 6.192 27.052 12.625

p <.0001* 0.005* 0.045 <.0001* 0.002*

White sea urchin X2 11.896 1.430 7.024 2.203 3.951

p 0.156 0.232 0.030* 0.531 0.139

Total invertebrates X2 53.719 5.147 2.146 48.160 11.601

p <.0001* 0.023* 0.342 <.0001* 0.003*
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Acanthogorgia gold corals Acanthogorgia spp.
Basket star Gorgonocephalus eucnemis
Bat star Asterina miniata
Bat star/red sea star Asterina miniata/M. aequalis
Brittle star Ophiopsila californica
Brown box crab Lopholithodes foraminatus
Buccinidae whelks Buccinidae
California sea cucumber Apostichopus californicus
Cancer crabs Cancer spp.
Ceremaster cookie star Ceramaster spp.
Christmas tree coral Antipathes dendrochristos
Fish-eating anemone Urticina piscivora
Fragile pink urchin Strongylocentrotus fragilis
Henricia blood stars Henricia sp.
King crab Paralithodes californiensis
Leptasterias six-arm sea star Leptasterias spp.
Linckia sea stars Linckia spp.
Orthasterias rainbow stars Orthasterias spp.
Painted urticina Urticina crassicornis
Paragorgia sea fan (white with red polyps) Paragorgia spp.
Parastichopus sea cucumbers Parastichopus spp.
Psolus slipper sea cucumber Psolus spp.
Ptilosarcus orange sea pens Ptilosarcus sp.
Red gorgonian Leptogorgia chilensis
Red octopus Octopus rubescens
Red sea star Mediaster aequalis
Sand Star Luidia spp.
Sea pens thick Pennatulacea 
Sea pens thin Pennatulacea
Sea slug Pleurobranchaea californica
Serpula worms Serpula sp.
Solaster sea stars Solaster sp.
Spot prawn Pandalus platyceros
Stylasterias fish-eating sea stars Stylasterias spp.
Unidentified anemones Actinaria
Unidentified  brachiopods Brachiopoda
Unidentified crabs Malacostraca
Unidentified black crinoid Crinoidea
Unidentified corals Hexacorallia/Octocorallia
Unidentified gastropods Gastropoda
Unidentified gorgonians Holaxonia
Unidentified hydroids Hydrozoa
Unidentified invertebrates Invertebrata
Unidentified nudibranchs Opistobranchia
Unidentified red sea fans Swiftia spp.
Unidentified sea pen (thin) Pennatulacea 
Unidentified sea stars Asteroidea
Unidentified sea urchins Echinoidea
Unidentified sponges Porifera
Unidentified tunicates Aplidium sp.
Unidentified sunstars Pycnopodia/Rathbunaster
Urticina anemones Urticina spp.
Tube-dwelling anemones Cerianthidae
White-plumed anemone Metridium farcimen
White sea urchin Lytechinus pictus

Table 3-12. Common and scientific names of invertebrates observed at bottom depths of 76–213 m over energized and 
unenergized cables and natural habitats in southern California, 2012–2014.
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Common Name Number Density Percent Abundance FO

White-plumed anemone 13,232 28.4 43.4 74
Spot prawn 4,407 9.8 14.4 21
Sea pen thin 5,582 9.4 18.3 82
California sea cucumber 1,610 3.1 5.3 73
Sand star 1,617 2.9 5.3 83
Red octopus 1,215 2.1 4.0 83
Unidentified Urticina anemone 388 0.8 1.3 50
Black crinoid 371 0.8 1.3 42
White sea urchin 451 0.6 1.5 11
Sea slug 243 0.5 0.8 69
Serpulid worms 173 0.4 0.6 23
Fragile pink urchin 176 0.4 0.6 11
Unidentified invertebrates 105 0.2 0.3 42
Tube dwelling anemones 128 0.2 0.3 36
Unidentified gorgonians 107 0.2 0.3 18
Fish-eating star 80 0.2 0.3 32
Cancer crab 80 0.1 0.3 37
Sea pen thick 77 0.1 0.3 21
Unidentified whelks 56 0.1 0.2 19
Unidentified sea stars 58 0.1 0.2 32
Bat star 65 0.1 0.2 19
Red sea fans 36 0.1 0.1 13
Painted Urticina 34 0.1 0.1 15
Unidentified corals 43 0.1 0.1 17
Fish-eating anemone 33 0.1 0.1 13
Brachiopoda 9 <0.1 <0.1 1
Unidentified anemones 19 <0.1 0.1 9
Sunstar 19 <0.1 0.1 13
Red sea star 18 <0.1 0.1 11
Slipper sea cucumber 8 <0.1 <0.1 4
Unidentified crabs 11 <0.1 <0.1 7
Basket star 9 <0.1 <0.1 5
Unidentified sea fans 6 <0.1 <0.1 2
Unidentified gastropods 10 <0.1 <0.1 2
Unidentified sponges 8 <0.1 <0.1 3
Unidentified hydroids 5 <0.1 <0.1 3

Blood star 4 <0.1 <0.1 4

Cookie star 2 <0.1 <0.1 2

King crab 3 <0.1 <0.1 3

Red gorgonians 3 <0.1 <0.1 3

Rainbow star 2 <0.1 <0.1 2

Brown box crab 2 <0.1 <0.1 1

Gold coral 1 <0.1 <0.1 1

Six-arm sea star 1 <0.1 <0.1 1

Christmas tree coral 2 <0.1 <0.1 2

Orange sea pen 2 <0.1 <0.1 2

Sea star 2 <0.1 <0.1 2

Unidentified sea urchins 2 <0.1 <0.1 1

Bat star/red sea star 2 <0.1 <0.1 2

Brittle star 1 <0.1 <0.1 1

Sun star 1 <0.1 <0.1 1

Unidentified nudibranch 1 <0.1 <0.1 1

Sea fan (white with red polyps) 1 <0.1 <0.1 1

Tunicate 1 <0.1 <0.1 1

Unidentified sea cucumber 1 <0.1 <0.1 1

Total Invertebrates 30,523 61.0 100 85

Table 3-13. All invertebrates observed at bottom depths of 76–213 m over or near energized and unenergized cables 
and natural habitats in southern California, 2012–2014. Density is in invertebrates per 100 m3. FO = frequency of 
occurrence (of 85 transects).
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Common Name Number Density Percent 
Abundance FO

White-plumed anemone 5,347 29.8 39.9 34
Sea pen thin 3,311 13.5 24.7 31
Spot prawn 2,023 13.3 15.1 8
California sea cucumber 638 3.3 4.8 31
Sand star 569 2.7 4.3 33
Red octopus 379 1.7 2.8 33
Black crinoid 285 1.7 2.1 22
Unidentified urticina anemones 172 1.0 1.3 26
Sea slug 98 0.5 0.7 27
Serpulid worms 55 0.3 0.4 13
Unidentified invertebrates 47 0.3 0.4 16
Tube dwelling anemone 57 0.2 0.4 16
Unidentified gorgonians 51 0.2 0.4 9
Fish-eating star 38 0.2 0.3 18
Sea pen thick 41 0.2 0.3 11
Unidentified corals 29 0.2 0.2 10
Cancer crab 32 0.2 0.2 16
Red sea fan 20 0.2 0.1 6
Fragile pink urchin 20 0.1 0.1 3
Unidentified whelks 24 0.1 0.1 11
Painted urticina 18 0.1 0.1 7
Fish-eating anemone 18 0.1 0.1 5
Brachiopoda 9 0.1 0.1 1
Unidentified sea stars 17 0.1 0.1 13
Unidentified anemones 17 0.1 0.1 8
Bat star 12 0.1 0.1 9
Slipper sea cucumber 7 0.1 0.1 3
Unidentified crabs 7 <0.1 0.1 5
Unidentified gastropods 10 <0.1 0.1 2
Basket star 7 <0.1 0.1 4
Red sea star 7 <0.1 0.1 3
Unidentified sponges 6 <0.1 <0.1 1
Sunstar 4 <0.1 <0.1 4
White sea urchin 2 <0.1 <0.1 2
Brown box crab 2 <0.1 <0.1 1
Red gorgonian 2 <0.1 <0.1 2

King crab 1 <0.1 <0.1 1

Blood star 1 <0.1 <0.1 1

Sun star 1 <0.1 <0.1 1

Unidentified nudibranch 1 <0.1 <0.1 1

Paragorgia sea fan 1 <0.1 <0.1 1

Unidentified hydroid 1 <0.1 <0.1 1

Sea star 1 <0.1 <0.1 1

Totals 13,388 70.0 100 34

Table 3-14. All invertebrates observed at bottom depths of 76–203 m over or near energized cables in southern 
California, 2012–2014. Density is in invertebrates per 100 m3. FO = frequency of occurrence (of 34 transects).
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Common Name Number Density Percent 
Abundance FO

White-plumed anemone 7,671 47.3 52.5 29
Spot prawn 2,360 13.3 16.1 9
Sea pen thin 1,548 8.0 10.6 29
California sea cucumber 892 4.8 6.1 27
Sand star 790 4.1 5.4 29
Red octopus 339 1.8 2.3 28
Unidentified urticina anemones 213 1.4 1.5 21
Serpulid worms 115 0.8 0.7 8
Sea slug 97 0.6 0.7 26
Fragile pink urchin 83 0.5 0.6 5
Black crinoid 55 0.3 0.3 14
Unidentified gorgonians 56 0.3 0.3 9
Fish-eating star 42 0.2 0.3 14
Unidentified invertebrates 40 0.2 0.3 16
Cancer crab 40 0.2 0.3 17
Bat star 47 0.2 0.3 8
Unidentified sea stars 30 0.2 0.2 12
Tube dwelling anemone 34 0.1 0.2 10
Unidentified whelks 29 0.1 0.2 6
Painted urticina 15 0.1 0.1 7
Sea pen thick 14 0.1 0.1 6
Red sea fan 13 0.1 0.1 6
Sunstar 14 0.1 0.1 8
Fish-eating anemone 13 0.1 0.1 6
Unidentified corals 11 0.1 0.1 6
Unidentified sea fans 6 0.1 <0.1 2
Red sea star 9 0.1 0.1 6
White sea urchin 13 0.1 0.1 3
Unidentified hydroids 4 <0.1 <0.1 2
Unidentified crabs 4 <0.1 <0.1 2
Cookie star 2 <0.1 <0.1 2
Blood star 2 <0.1 <0.1 2
Unidentified anemones 2 <0.1 <0.1 1
Unidentified sponges 2 <0.1 <0.1 2
Rainbow star 2 <0.1 <0.1 2
Gold coral 1 <0.1 <0.1 1
Six-arm sea star 1 <0.1 <0.1 1
Unidentified sea urchins 2 <0.1 <0.1 1
Brittle star 1 <0.1 <0.1 1
Slipper sea cucumber 1 <0.1 <0.1 1
Red gorgonian 1 <0.1 <0.1 1
Tunicate 1 <0.1 <0.1 1
Christmas tree coral 1 <0.1 <0.1 1
Unidentified sea star 1 <0.1 <0.1 1
King crab 1 <0.1 <0.1 1
Bat star/red sea star 1 <0.1 <0.1 1

Totals 14,619 84.9 100 29

Table 3-15. All invertebrates observed at bottom depths of 104–213 m over or near unenergized cables in southern 
California, 2012–2014. Density is in invertebrates per 100 m3. FO = frequency of occurrence (of 29 transects).
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Common Name Number Density Percent 
Abundance FO

Sea pen thin 723 4.9 28.7 22
Red octopus 497 3.2 19.6 22
White sea urchin 436 2.2 17.3 6
Sand star 258 1.5 10.3 21
White-plumed anemone 214 1.4 8.5 11
Fragile pink urchin 73 0.5 2.9 3
California sea cucumber 80 0.5 3.2 15
Sea slug 48 0.3 1.9 16
Black crinoid 31 0.2 1.2 6
Tube dwelling anemone 37 0.2 1.5 10
Spot prawn 24 0.2 0.9 4
Sea pen thick 22 0.1 0.9 4
Unidentified invertebrates 18 0.1 0.7 10
Unidentified sea stars 11 0.1 0.4 7
Cancer crab 8 0.1 0.3 4
Unidentified whelks 3 <0.1 0.1 2
Bat star 6 <0.1 0.2 2
Unidentified urticina anemone 3 <0.1 0.1 3
Serpulid worms 3 <0.1 0.1 2
Unidentified corals 3 <0.1 0.1 1
Red sea fan 3 <0.1 0.1 1
Basket star 2 <0.1 <0.1 1
Fish-eating anemone 2 <0.1 <0.1 2
Orange sea pen 2 <0.1 <0.1 2
Red sea star 2 <0.1 <0.1 2
Painted urticina 1 <0.1 <0.1 1
King crab 1 <0.1 <0.1 1
Blood star 1 <0.1 <0.1 1
Christmas tree coral 1 <0.1 <0.1 1
Sunstar 1 <0.1 <0.1 1
Sea cucumber 1 <0.1 <0.1 1
Bat star/red sea star 1 <0.1 <0.1 1

Totals 2,516 15.4 100 22

Table 3-16. All invertebrates observed at bottom depths of 76–204 m over natural habitats in southern California, 

2012–2014. Density is in invertebrates per 100 m3. FO = frequency of occurrence (of 22 transects).
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Red Octopus

Number Mean Density SD

Side

West 21 0.95 0.62083

East 42 2.16 1.43992

Model DF X2 p

Side Surveyed 1 14.460 0.0001

Sea Pen Thin

Number Mean Density SD

Side

West 21 1.78 3.0911

East 42 15.56 13.5315

Model DF X2 p

Side Surveyed 1 42.284 <.0001

Table 3-17. Effect of cable side (energized and unenergized combined) on the densities of red octopus, thin sea pen, and 
white sea urchins. Depths distributions of strata groups are defined under Results in the text.
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