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Table D1. Statistical summary for taxa abundances on swath transects at 63 sites. 
 

Category Taxon 
Mean 

Abundance Variance
Percent 

Frequency
Standard 
Deviation 

Standard 
Error

INVERT  
 Strongylocentrotus purpuratus 375.2401 930,055.5778 79.3651 964.3939 121.5022
 Strongylocentrotus franciscanus 165.6267 81,869.9143 85.7143 286.1292 36.0489
 Patiria miniata 58.9445 8,649.8241 76.1905 93.0044 11.7175
 Centrostephanus coronatus 30.3006 6,122.7708 49.2063 78.2481 9.8583
 Anthopleura sola 22.7897 8,321.6028 68.2540 91.2228 11.4930
 Pisaster giganteus 15.4352 756.9996 95.2381 27.5136 3.4664
 Pachycerianthus fimbriatus 8.5860 814.4966 26.9841 28.5394 3.5956
 Megastrea undosa 7.9196 364.7882 61.9048 19.0994 2.4063
 Parastichopus parvimensis 7.9142 426.2674 63.4921 20.6462 2.6012
 Styela montereyensis 6.8280 462.3989 46.0317 21.5035 2.7092
 Lophogorgia chilensis 6.0558 315.0680 49.2063 17.7502 2.2363
 Tethya aurantia 4.9516 52.3689 74.6032 7.2366 0.9117
 Pisaster ochraceus 4.5086 1,015.6772 42.8571 31.8697 4.0152
 Pisaster brevispinus 4.1766 344.0413 33.3333 18.5484 2.3369
 Lytechinus anamesus 4.0648 426.9298 25.3968 20.6623 2.6032
 Muricea californica 4.0509 117.5658 52.3810 10.8428 1.3661
 Urticina spp. 3.4722 71.7854 68.2540 8.4726 1.0675
 Urticina lofotensis 3.4577 158.2903 30.1587 12.5813 1.5851
 Pycnopodia helianthoides 2.3483 21.7727 57.1429 4.6661 0.5879
 Kelletia kelletii 2.2821 29.4751 73.0159 5.4291 0.6840
 Cypraea spadicea 2.2169 43.1025 38.0952 6.5652 0.8271
 Crassadoma gigantea 2.2112 77.3290 63.4921 8.7937 1.1079
 Megathura crenulata 1.4509 12.5964 66.6667 3.5491 0.4471
 Muricea fruticosa 1.3731 14.4571 30.1587 3.8022 0.4790
 Lithopoma gibberosum 1.0404 8.2492 47.6190 2.8721 0.3619
 Aplysia californica 0.8929 8.6372 28.5714 2.9389 0.3703
 Parastichopus californicus 0.8234 30.5063 20.6349 5.5233 0.6959
 Haliotis rufescens 0.6693 22.3078 14.2857 4.7231 0.5951
 Dermasterias imbricata 0.6625 4.9310 34.9206 2.2206 0.2798
 Panulirus interruptus 0.6071 1.0888 46.0317 1.0435 0.1315
 Orthasterias koehleri 0.2831 0.7510 30.1587 0.8666 0.1092
 Cryptochiton stelleri 0.2315 0.5521 15.8730 0.7430 0.0936
 Cucumaria spp. 0.1839 0.7178 7.9365 0.8472 0.1067
 Cancer spp. 0.1587 0.1529 25.3968 0.3911 0.0493
 Mediaster aequalis 0.1481 0.9562 11.1111 0.9779 0.1232
 Ophioplocus esmarki 0.1005 0.6367 1.5873 0.7979 0.1005
 Henricia leviuscula 0.0860 0.1172 12.6984 0.3423 0.0431
 Loxorhynchus grandis 0.0847 0.0653 15.8730 0.2555 0.0322
 Loxorhynchus crispatus 0.0807 0.0921 15.8730 0.3034 0.0382
 Pugettia richii 0.0794 0.2900 4.7619 0.5385 0.0678
 Balanus nubilus 0.0675 0.0708 12.6984 0.2660 0.0335
 Ceratostoma foliatum 0.0476 0.0593 7.9365 0.2435 0.0307
 Anthopleura xanthogrammica 0.0397 0.0266 7.9365 0.1632 0.0206
 Pugettia producta 0.0357 0.0194 9.5238 0.1394 0.0176
 Pleurophycus gardneri 0.0344 0.0434 4.7619 0.2083 0.0262
 Haliotis spp. 0.0291 0.0072 14.2857 0.0849 0.0107
 Mimulus foliatus 0.0185 0.0109 3.1746 0.1042 0.0131

(table continued) 
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Table D1 (continued). Statistical summary for taxa abundances on swath transects at 63 sites. 
 

Category Taxon 
Mean 

Abundance Variance
Percent 

Frequency
Standard 
Deviation 

Standard 
Error

 Haliotis corrugata 0.0159 0.0078 3.1746 0.0884 0.0111
 Anthopleura elegantissima 0.0132 0.0032 6.3492 0.0564 0.0071
 Octopus spp. 0.0119 0.0029 4.7619 0.0537 0.0068
 Anthozoa unid. 0.0013 0.0001 1.5873 0.0105 0.0013
 Octopus rubescens 0.0013 0.0001 1.5873 0.0105 0.0013
KELP  
 Pterygophora californica 46.1771 11,540.5872 68.2540 107.4271 13.5345
 Cystoseira osmundacea 29.8791 3,793.3417 88.8889 61.5901 7.7596
 Eisenia arborea 29.2579 15,072.7891 63.4921 122.7713 15.4677
 Macrocystis pyrifera 27.0981 1,719.4796 73.0159 41.4666 5.2243
 Laminaria farlowii 19.8238 2,876.6251 63.4921 53.6342 6.7573
 Laminaria setchellii 12.5992 1,152.2585 34.9206 33.9449 4.2767
 Nereocystis luetkeana 3.0820 156.1177 12.6984 12.4947 1.5742
 Alaria marginata 0.1257 0.5797 6.3492 0.7614 0.0959
 Agarum fimbriatum 0.0952 0.5714 1.5873 0.7559 0.0952
 Egregia menziesii 0.0807 0.2807 4.7619 0.5298 0.0667
 Costaria costata 0.0066 0.0028 1.5873 0.0525 0.0066
 Dictyoneuropsis / Dictyoneurum 0.0013 0.0001 1.5873 0.0105 0.0013
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Table D2. Statistical summary for UPC contact categories on transects at 63 sites. 
 

Category Taxon 
Mean 
Cover Variance

Percent 
Frequency

Standard 
Deviation 

Standard 
Error

ORGANISM  
 coralline crust 0.1794 0.0129 100.0000 0.1137 0.0143
 red algae (erect) 0.1637 0.0196 100.0000 0.1400 0.0176
 erect coralline algae 0.0780 0.0076 96.8254 0.0871 0.0110
 rock 0.0487 0.0034 95.2381 0.0587 0.0074
 bryozoa unid. (encrusting) 0.0469 0.0023 88.8889 0.0483 0.0061
 shell debris 0.0371 0.0022 93.6508 0.0466 0.0059
 non-coralline crust 0.0299 0.0016 77.7778 0.0405 0.0051
 red algal turf 0.0298 0.0021 57.1429 0.0458 0.0058
 Chaetopterus / Diopatra 0.0292 0.0023 65.0794 0.0484 0.0061
 Macrocystis spp. (holdfast) 0.0231 0.0003 87.3016 0.0185 0.0023
 Phaeophyta unid. 0.0230 0.0009 73.0159 0.0302 0.0038
 Balanophyllia / Paracyathus / Astrangia 0.0176 0.0005 79.3651 0.0226 0.0028
 Phragmatopoma californica 0.0160 0.0010 41.2698 0.0314 0.0040
 tunicates, colonial/social unid. 0.0160 0.0004 66.6667 0.0212 0.0027
 solitary tube worm 0.0158 0.0007 71.4286 0.0264 0.0033
 Porifera unid. (encrusting) 0.0156 0.0004 84.1270 0.0201 0.0025
 Corynactis californica 0.0148 0.0006 68.2540 0.0242 0.0031
 mud 0.0134 0.0008 39.6825 0.0277 0.0035
 Chlorophyta unid. 0.0128 0.0010 52.3810 0.0320 0.0040
 Hydroida 0.0109 0.0002 74.6032 0.0137 0.0017
 Cirripedia unid. 0.0099 0.0008 52.3810 0.0279 0.0035
 Cystoseira osmundacea 0.0069 0.0002 50.7937 0.0126 0.0016
 Anthozoa unid. 0.0065 0.0001 68.2540 0.0112 0.0014
 Laminarian (holdfast) 0.0062 0.0001 50.7937 0.0101 0.0013
 Phyllospadix spp. 0.0057 0.0004 19.0476 0.0201 0.0025
 diatomaceous scum 0.0046 0.0002 31.7460 0.0135 0.0017
 Cucumaria spp. 0.0042 0.0003 28.5714 0.0161 0.0020
 holdfast, unid. (dead) 0.0042 0.0001 50.7937 0.0081 0.0010
 tunicate, solitary unid. 0.0039 0.0001 47.6190 0.0100 0.0013
 Desmarestia spp. 0.0030 0.0001 25.3968 0.0076 0.0010
 Dodecaceria fewkesi 0.0026 0.0001 25.3968 0.0073 0.0009
 Sargassum spp. 0.0023 0.0001 14.2857 0.0074 0.0009
 unidentified tube mat 0.0019 0.0001 26.9841 0.0093 0.0012
 Pterygophora californica (holdfast) 0.0018 <0.0001 12.6984 0.0067 0.0008
 Egregia menziesii 0.0016 <0.0001 14.2857 0.0055 0.0007
 Gorgonacea 0.0013 <0.0001 26.9841 0.0030 0.0004
 Serpulorbis squamigerus 0.0012 <0.0001 23.8095 0.0037 0.0005
 Salmacina tribranchiata 0.0008 <0.0001 19.0476 0.0022 0.0003
 Pelecypoda unid. boring 0.0008 <0.0001 15.8730 0.0021 0.0003
 Dictyoneuropsis / Dictyoneurum 0.0004 <0.0001 9.5238 0.0013 0.0002
 Stylaster californicus 0.0002 <0.0001 6.3492 0.0009 0.0001
 Echinoidea unid. 0.0002 <0.0001 1.5873 0.0014 0.0002
 sand (shell gravel) 0.0001 <0.0001 1.5873 0.0012 0.0001
 Pectinidae 0.0001 <0.0001 4.7619 0.0007 0.0001
 Pelecypoda unid. 0.0001 <0.0001 1.5873 0.0006 0.0001

(table continued) 
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Table D2 (continued). Statistical summary for UPC contact categories on transects at 63 sites. 
 

Category Taxon 
Mean 
Cover Variance

Percent 
Frequency

Standard 
Deviation 

Standard 
Error

RELIEF   
 substrate, slight relief 0.4995 0.0449 100.0000 0.2118 0.0267
 substrate, flat relief 0.3469 0.0789 98.4127 0.2809 0.0354
 substrate, moderate relief 0.1126 0.0115 90.4762 0.1072 0.0135
 substrate, high relief 0.0401 0.0028 73.0159 0.0528 0.0067
SUBSTRATE  
 bedrock 0.5414 0.0534 98.4127 0.2311 0.0291
 sand (shell gravel) 0.2628 0.0421 100.0000 0.2051 0.0258
 boulder 0.1757 0.0216 95.2381 0.1468 0.0185
 cobble 0.1284 0.0178 98.4127 0.1333 0.0168
SUPERLAYER  
 under Laminaria 0.0112 0.0008 28.5714 0.0279 0.0035
 under Pachythione 0.0075 0.0025 9.5238 0.0502 0.0063
 under brittlestars 0.0017 0.0001 4.7619 0.0095 0.0012
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Table D3. Size frequency distribution of purple urchin (S. purpuratus) measured at 38 sites. 

 Urchin Test Diameter (cm) 
Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total
Sandhill Bluff   16 45 41 26 15 16 7 3 2 1   172
Terrace Point   10 18 18 6 5 1 1    59
MacAbee  17 16 14 13 6 1 1    68
Hopkins  3 4 7 4 2 4 1 1 1 3 1   1 32
Pescadero  1 2 3 2 1 1    10
Stillwater   1    1
Bluefish  3 6 2 3    14
Weston 1 2 2 3    8
Andrew Molera   1    1
Plaskett Rock 1  1 1    3
La Cruz   1    1
San Simeon   1 1 1    3
Cambria Rock  5 6 6 3 3 1 1    25
White Rock   1    1
Cayucos   1 1    2
Diablo Canyon   1    1
Rodes Reef 6 47 65 29 7    154
Beacon Reef  72 102 28 2    204
Monacos  12 27 49 40 23 9    160
Bee Rock  10 9 3 1 3    26
Cluster Point 9 49 49 28 9 3 1    148
Chickasaw 13 47 36 18 7 4    125
Jolla Vieja 3 21 39 36 23 24 1 1    148
Forney 14 44 111 53 4    226
Painted Cave 1 15 39 49 5 1    110
Hazards 8 26 80 36 18 2    170
Coche Point  45 70 22 3 1    141
Valley   20 75 27 1    123
Anacapa West Isle 17 16 24 28 57 29 1    172
Anacapa Middle Isle 61 297 30 2    390
Cat Rock 3 9 23 50 80 27 2    194
Southwest Lighthouse 1 6 19 83 21 2    132
Dana Point   1 1 5 9 2 2    20
Barn Kelp   1 1 1    3
Isthmus Reef   5 3 5 2 1    16
Intakes   2 1    3
Lobster Bay   9 27 21 13 9 1    80
Little Harbor  3 4 15 12 8 3 1 1 1 1    49

Grand Total 138 750 825 740 435 198 57 25 12 6 6 2 0 0 1 3,195
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Table D4. Size frequency distribution of red urchin (S. franciscanus) measured at 41 sites. 

 Urchin Test Diameter (cm) 
Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 Total
Sandhill Bluff       1     1
MacAbee    3 5 4 2 2 3     19
Hopkins   3 6       9
Pescadero   1 1   1     3
Stillwater   3 1       4
Monastery  1 2 2  1 1     7
Bluefish 2 4  4 2 2 7 1     22
Weston   1 1 1 1     4
Lopez Rock  1         1
Wild Cattle       2     2
Plaskett Rock  2 2  1 1     6
Duck Pond     1      1
La Cruz       1 1     2
Cayucos  1     1 1     3
Rodes Reef  4 11 13 2 9 29 53 21 7 3 1     153
Beacon Reef 1 11 7 5 10 23 34 14 5 1     111
Monacos   4 15 24 38 29 58 46 9 1     224
Bee Rock  6 5 3 5 2 1 11 21 22 17 1     94
Cluster Point 1 6 6 18 7 10 5 19 25 10 1     108
Chickasaw   2 6 2 14 14 28 37 29 13 8     153
Jolla Vieja   2 2 6 2 1 13 16 26 19 19 4     110
Forney 2 18 34 36 25 14 19 34 12 4     198
Painted Cave 3 15 8 7 14 17 13 18 17 4 1     117
Hazards   4 11 12 27 29 13 12 5     113
Coche Point  11 23 23 58 40 20 7 2     184
Valley 2 16 24 17 11 9 9 9 5 1     103
Anacapa West I. 1 1 13 27 24 24 15 14 11 1 1     132
Anacapa Middle I.  9 61 105 109 27 4 2     317
Cat Rock  2 2 11 6 12 15 58 29 1     136
SW Lighthouse 3 1 5 9 25 34 15 21 7     120
King Harbor   1 1 1  4 6 8 1     22
Rocky Point      1 3 12 10 3 1     30
Point Vicente 1 7 2 4 5 2 2 1 1     25
San Onofre       1     1
Sand Spit    2 3 2 4 4 8 6 1     30
Dutch Harbor   1 1 1 2 2 2 5 1 2 2 1 3 1 2 1 1  2 30
Arch Point 1 3 12 3 3  3 4 1     30
South Kelp   1 5 8 1 3 6 3 1 1 1 1     31
East Quarry      1 1 2 1     5
Pyramid Cove   1  7 5 5 8 1     27
China Point    1  7 3 4 3 1     19

Grand Total 26 171 285 347 296 309 280 429 305 139 65 33 7 4 1 3 1 2 1 1 0 2 2,707
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Site Number: 15 
Site: Wild Cattle 
Location: Monterey 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Patiria miniata 1,792 149.33 32.27 100.00 
Styela montereyensis 287 23.92 4.77 100.00 
Pisaster giganteus 134 11.17 2.72 91.67 
Urticina spp. 114 9.50 3.15 83.33 
Tethya aurantia 87 7.25 2.26 75.00 
Cucumaria spp. 47 3.92 1.47 58.33 
Pisaster ochraceus 35 2.92 1.09 66.67 
Pycnopodia helianthoides 28 2.33 0.69 66.67 
Ceratostoma foliatum 22 1.83 1.35 25.00 
Dermasterias imbricata 22 1.83 0.67 66.67 
Pisaster brevispinus 20 1.67 0.75 58.33 
Cryptochiton stelleri 19 1.58 0.47 58.33 
Haliotis spp. 4 0.33 0.33 8.33 
Balanus nubilus 3 0.25 0.25 8.33 
Henricia leviuscula 2 0.17 0.11 16.67 
Orthasterias koehleri 2 0.17 0.11 16.67 
Anthopleura sola 1 0.08 0.08 8.33 
Pleurophycus gardneri 1 0.08 0.08 8.33 

Algae 
Laminaria setchellii 1,328 110.67 39.55 100.00 
Pterygophora californica 631 52.58 16.07 100.00 
Nereocystis luetkeana 325 27.08 14.67 66.67 
Macrocystis pyrifera 47 3.92 1.20 66.67 
Cystoseira osmundacea 23 1.92 1.83 16.67 
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Site Number: 15 
Site: Wild Cattle 
Location: Monterey 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 29.00 0.06 91.67 
coralline crust 6.75 0.01 91.67 
Chaetopterus / Diopatra 5.33 0.02 58.33 
tunicates, colonial/social unid. 4.92 0.01 83.33 
erect coralline algae 4.25 0.02 58.33 
Phragmatopoma californica 3.83 0.01 66.67 
Porifera unid. (encrusting) 3.75 0.01 66.67 
non-coralline crust 3.67 0.01 75.00 
Cirripedia unid. a 3.33 0.02 41.67 
Desmarestia spp. 2.92 0.01 41.67 
Laminarian (holdfast) 2.42 0.00 83.33 
Dodecaceria fewkesi 2.17 0.01 58.33 
rock 1.50 0.01 25.00 
Balanophyllia / Paracyathus / Astrangia 1.25 0.00 50.00 
Hydroida 1.17 0.01 16.67 
Macrocystis spp. (holdfast) 1.17 0.01 33.33 
Corynactis californica 1.00 0.01 25.00 
Phyllospadix spp. 1.00 0.01 8.33 
bryozoa unid. (encrusting) .92 0.00 41.67 
shell debris .67 0.00 25.00 
Anthozoa unid. .58 0.00 25.00 
holdfast, unid. (dead) .42 0.00 16.67 
mud .25 0.00 8.33 
Serpulorbis squamigerus .25 0.00 8.33 
Cystoseira osmundacea .17 0.00 8.33 

RELIEF 
substrate, slight relief 59.58 0.07 100.00 
substrate, moderate relief 16.83 0.04 100.00 
substrate, flat relief 14.50 0.05 100.00 
substrate, high relief 9.25 0.05 33.33 

SUBSTRATE 
bedrock 74.08 0.05 100.00 
sand (shell gravel) 39.92 0.10 100.00 
boulder 3.25 0.01 41.67 
cobble .75 0.01 16.67 
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Site Number: 16 
Site: Plaskett Rock 
Location: Monterey 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Patiria miniata 962 80.17 12.85 100.00 
Styela montereyensis 186 15.50 3.48 91.67 
Tethya aurantia 142 11.83 2.46 100.00 
Pisaster giganteus 109 9.08 1.64 100.00 
Urticina spp. 58 4.83 1.20 91.67 
Henricia leviuscula 27 2.25 0.62 75.00 
Pleurophycus gardneri 19 1.58 1.58 8.33 
Orthasterias koehleri 11 0.92 0.36 50.00 
Anthopleura sola 10 0.83 0.61 16.67 
Lithopoma gibberosum 10 0.83 0.27 50.00 
Cucumaria spp. 7 0.58 0.34 25.00 
Dermasterias imbricata 7 0.58 0.29 33.33 
Cryptochiton stelleri 6 0.50 0.26 33.33 
Pycnopodia helianthoides 5 0.42 0.19 33.33 
Haliotis spp. 1 0.08 0.08 8.33 
Mediaster aequalis 1 0.08 0.08 8.33 
Pisaster ochraceus 1 0.08 0.08 8.33 
Strongylocentrotus franciscanus 1 0.08 0.08 8.33 

Algae 
Pterygophora californica 924 77.00 24.21 91.67 
Laminaria setchellii 674 56.17 17.44 91.67 
Nereocystis luetkeana 252 21.00 9.60 50.00 
Macrocystis pyrifera 86 7.17 2.03 91.67 
Alaria marginata 14 1.17 0.93 16.67 
Cystoseira osmundacea 8 0.67 0.43 25.00 
Eisenia arborea 6 0.50 0.50 8.33 
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Site Number: 16 
Site: Plaskett Rock 
Location: Monterey 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
erect coralline algae 26.17 0.08 91.67 
coralline crust 18.08 0.04 91.67 
red algae (erect) 14.25 0.03 83.33 
non-coralline crust 7.08 0.02 91.67 
mud 3.92 0.02 25.00 
tunicates, colonial/social unid. 3.83 0.01 75.00 
bryozoa unid. (encrusting) 2.58 0.01 41.67 
Cirripedia unid. a 2.42 0.01 41.67 
Phaeophyta unid. 2.33 0.01 50.00 
Laminarian (holdfast) 1.92 0.01 58.33 
Macrocystis spp. (holdfast) 1.58 0.01 50.00 
Chaetopterus / Diopatra 1.42 0.01 41.67 
Balanophyllia / Paracyathus / Astrangia 1.25 0.00 41.67 
Porifera unid. (encrusting) 1.17 0.01 33.33 
Cystoseira osmundacea 1.08 0.01 16.67 
holdfast, unid. (dead) 1.00 0.00 41.67 
Dodecaceria fewkesi .58 0.00 25.00 
red algal turf .58 0.00 16.67 
Cucumaria spp. .42 0.00 8.33 
Desmarestia spp. .42 0.00 16.67 
solitary tube worm .42 0.00 8.33 
Anthozoa unid. .33 0.00 16.67 
Corynactis californica .33 0.00 16.67 
Salmacina tribranchiata .33 0.00 16.67 
shell debris .33 0.00 16.67 
diatomaceous scum .25 0.00 8.33 
Hydroida .25 0.00 8.33 
Phragmatopoma californica .17 0.00 8.33 
Phyllospadix spp. .17 0.00 8.33 
rock .17 0.00 8.33 
Serpulorbis squamigerus .17 0.00 8.33 
tunicate, solitary unid. .17 0.00 8.33 

RELIEF 
substrate, slight relief 47.58 0.07 100.00 
substrate, moderate relief 28.00 0.06 100.00 
substrate, flat relief 15.67 0.06 50.00 
substrate, high relief 8.58 0.03 50.00 

SUBSTRATE 
bedrock 80.25 0.06 100.00 
sand (shell gravel) 12.08 0.05 66.67 
boulder 9.50 0.04 66.67 
cobble 3.33 0.02 33.33 
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Site Number: 17 
Site: Duck Pond 
Location: Monterey 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Patiria miniata 1,279 106.58 27.23 100.00 
Styela montereyensis 565 47.08 9.70 100.00 
Pisaster giganteus 199 16.58 4.14 100.00 
Urticina spp. 128 10.67 3.03 91.67 
Cucumaria spp. 65 5.42 2.62 58.33 
Tethya aurantia 44 3.67 1.29 58.33 
Pisaster ochraceus 36 3.00 0.97 66.67 
Pisaster brevispinus 35 2.92 1.36 58.33 
Dermasterias imbricata 33 2.75 0.54 91.67 
Balanus nubilus 23 1.92 0.92 41.67 
Cryptochiton stelleri 15 1.25 0.35 66.67 
Orthasterias koehleri 15 1.25 0.46 50.00 
Pycnopodia helianthoides 9 0.75 0.25 58.33 
Ceratostoma foliatum 5 0.42 0.29 16.67 
Anthopleura sola 4 0.33 0.19 25.00 
Henricia leviuscula 3 0.25 0.13 25.00 
Crassadoma gigantea 2 0.17 0.17 8.33 
Megathura crenulata 2 0.17 0.11 16.67 
Lithopoma gibberosum 1 0.08 0.08 8.33 
Loxorhynchus grandis 1 0.08 0.08 8.33 
Strongylocentrotus franciscanus 1 0.08 0.08 8.33 

Algae 
Laminaria setchellii 1,625 135.42 41.67 100.00 
Pterygophora californica 865 72.08 28.42 91.67 
Nereocystis luetkeana 831 69.25 32.91 58.33 
Macrocystis pyrifera 57 4.75 1.13 83.33 
Alaria marginata 9 0.75 0.75 8.33 
Cystoseira osmundacea 2 0.17 0.17 8.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-12 

Site Number: 17 
Site: Duck Pond 
Location: Monterey 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 21.83 0.06 91.67 
coralline crust 21.75 0.07 91.67 
erect coralline algae 13.58 0.05 75.00 
Porifera unid. (encrusting) 4.75 0.02 58.33 
Balanophyllia / Paracyathus / Astrangia 4.58 0.02 66.67 
tunicates, colonial/social unid. 4.25 0.01 75.00 
Chaetopterus / Diopatra 4.00 0.02 50.00 
bryozoa unid. (encrusting) 3.25 0.02 41.67 
non-coralline crust 2.58 0.01 58.33 
Laminarian (holdfast) 2.08 0.01 66.67 
Cirripedia unid. a 2.00 0.01 50.00 
Corynactis californica 1.42 0.01 33.33 
rock 1.42 0.01 16.67 
Macrocystis spp. (holdfast) 1.25 0.01 33.33 
Hydroida .67 0.00 33.33 
Serpulorbis squamigerus .67 0.00 25.00 
solitary tube worm .67 0.00 33.33 
red algal turf .58 0.00 25.00 
Stylaster californicus .50 0.00 16.67 
holdfast, unid. (dead) .42 0.00 8.33 
mud .42 0.00 16.67 
Anthozoa unid. .33 0.00 16.67 
shell debris .25 0.00 8.33 
Cystoseira osmundacea .17 0.00 8.33 
tunicate, solitary unid. .17 0.00 8.33 

RELIEF 
substrate, slight relief 59.25 0.08 100.00 
substrate, moderate relief 31.17 0.07 75.00 
substrate, high relief 8.92 0.03 58.33 
substrate, flat relief .58 0.00 16.67 

SUBSTRATE 
bedrock 59.00 0.08 100.00 
boulder 30.17 0.08 75.00 
sand (shell gravel) 15.25 0.11 50.00 
cobble 2.42 0.01 41.67 
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Site Number: 19 
Site: La Cruz 
Location: San Luis Obispo 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Patiria miniata 679 56.58 7.82 100.00 
Styela montereyensis 157 13.08 3.13 100.00 
Urticina spp. 72 6.00 2.35 66.67 
Pisaster giganteus 41 3.42 1.14 75.00 
Tethya aurantia 28 2.33 0.51 91.67 
Pycnopodia helianthoides 23 1.92 0.29 91.67 
Anthopleura sola 20 1.67 0.54 66.67 
Henricia leviuscula 16 1.33 0.36 66.67 
Cryptochiton stelleri 7 0.58 0.42 25.00 
Haliotis spp. 5 0.42 0.29 16.67 
Pisaster ochraceus 5 0.42 0.29 16.67 
Balanus nubilus 4 0.33 0.19 25.00 
Orthasterias koehleri 3 0.25 0.25 8.33 
Cancer spp. 2 0.17 0.11 16.67 
Ceratostoma foliatum 2 0.17 0.11 16.67 
Dermasterias imbricata 2 0.17 0.11 16.67 
Strongylocentrotus franciscanus 2 0.17 0.17 8.33 
Kelletia kelletii 1 0.08 0.08 8.33 
Lithopoma gibberosum 1 0.08 0.08 8.33 
Loxorhynchus crispatus 1 0.08 0.08 8.33 
Mediaster aequalis 1 0.08 0.08 8.33 

Algae 
Laminaria setchellii 1,071 89.25 16.77 100.00 
Nereocystis luetkeana 782 65.17 17.54 66.67 
Pterygophora californica 748 62.33 19.38 91.67 
Alaria marginata 71 5.92 4.53 16.67 
Cystoseira osmundacea 42 3.50 1.25 58.33 
Macrocystis pyrifera 10 0.83 0.44 33.33 
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Site Number: 19 
Site: La Cruz 
Location: San Luis Obispo 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 47.50 0.06 100.00 
coralline crust 11.00 0.01 100.00 
erect coralline algae 8.17 0.02 91.67 
rock 4.58 0.01 83.33 
non-coralline crust 4.00 0.01 91.67 
Phaeophyta unid. 3.08 0.01 66.67 
Laminarian (holdfast) 2.58 0.01 50.00 
Macrocystis spp. (holdfast) 1.00 0.00 33.33 
shell debris 1.00 0.01 8.33 
Chaetopterus / Diopatra .83 0.00 25.00 
Desmarestia spp. .83 0.01 16.67 
Anthozoa unid. .33 0.00 16.67 
Porifera unid. (encrusting) .33 0.00 16.67 
tunicates, colonial/social unid. .33 0.00 16.67 
Balanophyllia / Paracyathus / Astrangia .17 0.00 8.33 
bryozoa unid. (encrusting) .17 0.00 8.33 
Cirripedia unid. a .17 0.00 8.33 
Corynactis californica .17 0.00 8.33 
Cystoseira osmundacea .17 0.00 8.33 
tunicate, solitary unid. .17 0.00 8.33 

RELIEF 
substrate, slight relief 52.67 0.11 83.33 
substrate, moderate relief 25.75 0.12 75.00 
substrate, flat relief 20.17 0.07 66.67 
substrate, high relief 1.42 0.01 16.67 

SUBSTRATE 
bedrock 57.58 0.10 100.00 
sand (shell gravel) 30.33 0.10 83.33 
boulder 21.17 0.07 83.33 
cobble 4.83 0.02 58.33 
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Site Number: 20 
Site: San Simeon 
Location: San Luis Obispo 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Patiria miniata 1,660 138.33 19.15 100.00 
Styela montereyensis 181 15.08 4.88 91.67 
Pisaster brevispinus 117 9.75 3.07 100.00 
Tethya aurantia 95 7.92 1.32 83.33 
Pisaster giganteus 73 6.08 1.10 100.00 
Cryptochiton stelleri 60 5.00 0.90 100.00 
Anthopleura sola 51 4.25 2.90 50.00 
Urticina spp. 36 3.00 1.11 58.33 
Pisaster ochraceus 34 2.83 1.53 58.33 
Pycnopodia helianthoides 31 2.58 0.48 100.00 
Loxorhynchus crispatus 22 1.83 1.02 41.67 
Dermasterias imbricata 21 1.75 0.45 75.00 
Cucumaria spp. 14 1.17 0.56 41.67 
Henricia leviuscula 8 0.67 0.38 25.00 
Mimulus foliatus 8 0.67 0.22 50.00 
Ceratostoma foliatum 6 0.50 0.19 41.67 
Pleurophycus gardneri 6 0.50 0.50 8.33 
Cancer spp. 3 0.25 0.13 25.00 
Loxorhynchus grandis 3 0.25 0.18 16.67 
Orthasterias koehleri 3 0.25 0.13 25.00 
Balanus nubilus 2 0.17 0.11 16.67 
Mediaster aequalis 2 0.17 0.11 16.67 
Pugettia producta 2 0.17 0.17 8.33 
Crassadoma gigantea 1 0.08 0.08 8.33 
Kelletia kelletii 1 0.08 0.08 8.33 

Algae 
Laminaria setchellii 311 25.92 8.61 100.00 
Pterygophora californica 176 14.67 2.99 91.67 
Macrocystis pyrifera 110 9.17 1.28 100.00 
Cystoseira osmundacea 17 1.42 1.17 16.67 
Nereocystis luetkeana 5 0.42 0.23 25.00 
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Site Number: 20 
Site: San Simeon 
Location: San Luis Obispo 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 36.75 0.06 100.00 
coralline crust 16.92 0.03 100.00 
Porifera unid. (encrusting) 9.33 0.08 41.67 
Chaetopterus / Diopatra 6.83 0.02 75.00 
shell debris 5.67 0.02 58.33 
Cirripedia unid. a 4.83 0.01 75.00 
erect coralline algae 4.00 0.02 33.33 
bryozoa unid. (encrusting) 3.92 0.01 75.00 
Chlorophyte unid. a 2.50 0.01 33.33 
rock 2.08 0.01 58.33 
tunicates, colonial/social unid. 1.75 0.01 58.33 
Balanophyllia / Paracyathus / Astrangia 1.33 0.00 50.00 
Macrocystis spp. (holdfast) 1.25 0.00 50.00 
non-coralline crust .92 0.00 41.67 
Phragmatopoma californica .67 0.00 16.67 
Cystoseira osmundacea .50 0.00 25.00 
Laminarian (holdfast) .50 0.00 25.00 
Salmacina tribranchiata .50 0.00 16.67 
Anthozoa unid. .42 0.00 16.67 
Hydroida .42 0.00 16.67 
Desmarestia spp. .33 0.00 8.33 
Corynactis californica .17 0.00 8.33 
Phyllospadix spp. .17 0.00 8.33 
solitary tube worm .17 0.00 8.33 
tunicate, solitary unid. .17 0.00 8.33 
unidentified tube mat .17 0.00 8.33 

RELIEF 
substrate, slight relief 83.17 0.04 100.00 
substrate, moderate relief 7.83 0.03 75.00 
substrate, flat relief 7.67 0.03 50.00 
substrate, high relief 1.50 0.01 8.33 

SUBSTRATE 
bedrock 72.08 0.07 100.00 
sand (shell gravel) 18.00 0.06 83.33 
boulder 9.83 0.05 66.67 
cobble 6.92 0.03 58.33 
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Site Number: 23 
Site: Cayucos 
Location: San Luis Obispo 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Patiria miniata 1,540 128.33 28.19 100.00 
Pisaster brevispinus 94 7.83 1.69 91.67 
Pisaster giganteus 83 6.92 2.32 100.00 
Styela montereyensis 66 5.50 2.68 66.67 
Urticina spp. 48 4.00 1.13 75.00 
Anthopleura sola 36 3.00 1.42 41.67 
Tethya aurantia 36 3.00 1.07 66.67 
Cryptochiton stelleri 26 2.17 0.92 41.67 
Pycnopodia helianthoides 22 1.83 0.80 41.67 
Dermasterias imbricata 16 1.33 0.59 50.00 
Pisaster ochraceus 10 0.83 0.37 41.67 
Henricia leviuscula 7 0.58 0.26 41.67 
Cucumaria spp. 6 0.50 0.26 33.33 
Mediaster aequalis 6 0.50 0.19 41.67 
Balanus nubilus 4 0.33 0.26 16.67 
Orthasterias koehleri 3 0.25 0.18 16.67 
Cancer spp. 2 0.17 0.11 16.67 
Loxorhynchus crispatus 2 0.17 0.11 16.67 
Strongylocentrotus franciscanus 2 0.17 0.17 8.33 
Ceratostoma foliatum 1 0.08 0.08 8.33 
Crassadoma gigantea 1 0.08 0.08 8.33 
Haliotis spp. 1 0.08 0.08 8.33 
Lithopoma gibberosum 1 0.08 0.08 8.33 
Loxorhynchus grandis 1 0.08 0.08 8.33 

Algae 
Laminaria setchellii 202 16.83 7.71 58.33 
Macrocystis pyrifera 119 9.92 1.87 100.00 
Cystoseira osmundacea 63 5.25 3.01 33.33 
Nereocystis luetkeana 20 1.67 1.67 8.33 
Pterygophora californica 3 0.25 0.18 16.67 
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Site Number: 23 
Site: Cayucos 
Location: San Luis Obispo 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 25.75 0.02 100.00 
red algae (erect) 22.83 0.04 100.00 
shell debris 9.33 0.04 58.33 
tunicates, colonial/social unid. 8.08 0.02 91.67 
Chaetopterus / Diopatra 7.58 0.02 66.67 
bryozoa unid. (encrusting) 7.17 0.02 83.33 
erect coralline algae 4.92 0.02 75.00 
non-coralline crust 3.33 0.01 83.33 
Porifera unid. (encrusting) 1.75 0.01 41.67 
rock 1.67 0.01 41.67 
Balanophyllia / Paracyathus / Astrangia 1.33 0.01 33.33 
Cirripedia unid. a .83 0.00 25.00 
Corynactis californica .75 0.00 25.00 
holdfast, unid. (dead) .75 0.00 33.33 
Macrocystis spp. (holdfast) .67 0.00 33.33 
Phragmatopoma californica .58 0.00 25.00 
Dodecaceria fewkesi .50 0.00 25.00 
Cystoseira osmundacea .33 0.00 16.67 
tunicate, solitary unid. .25 0.00 8.33 
unidentified tube mat .25 0.00 8.33 
Chlorophyte unid. a .17 0.00 8.33 
Hydroida .17 0.00 8.33 
Laminarian (holdfast) .17 0.00 8.33 
Salmacina tribranchiata .17 0.00 8.33 
Serpulorbis squamigerus .17 0.00 8.33 
solitary tube worm .17 0.00 8.33 

RELIEF 
substrate, slight relief 73.25 0.05 100.00 
substrate, flat relief 16.17 0.04 83.33 
substrate, moderate relief 8.00 0.03 66.67 
substrate, high relief 2.67 0.01 33.33 

SUBSTRATE 
bedrock 37.75 0.07 91.67 
boulder 35.58 0.03 100.00 
cobble 18.67 0.06 75.00 
sand (shell gravel) 9.33 0.03 66.67 
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Site Number: 24 
Site: Point Buchon 
Location: San Luis Obispo 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Patiria miniata 717 59.75 7.57 100.00 
Styela montereyensis 299 24.92 2.61 100.00 
Tethya aurantia 157 13.08 2.05 100.00 
Pisaster giganteus 146 12.17 1.37 100.00 
Anthopleura sola 119 9.92 1.99 100.00 
Urticina spp. 98 8.17 1.24 100.00 
Lithopoma gibberosum 10 0.83 0.24 58.33 
Orthasterias koehleri 10 0.83 0.30 50.00 
Strongylocentrotus purpuratus 10 0.83 0.53 25.00 
Crassadoma gigantea 9 0.75 0.22 58.33 
Pycnopodia helianthoides 9 0.75 0.25 58.33 
Haliotis rufescens 8 0.67 0.28 41.67 
Pisaster ochraceus 8 0.67 0.19 58.33 
Strongylocentrotus franciscanus 5 0.42 0.23 25.00 
Loxorhynchus crispatus 2 0.17 0.11 16.67 
Pisaster brevispinus 1 0.08 0.08 8.33 

Algae 
Pterygophora californica 1,621 135.08 27.71 100.00 
Laminaria setchellii 1,178 98.17 23.99 91.67 
Nereocystis luetkeana 28 2.33 1.15 41.67 
Macrocystis pyrifera 27 2.25 0.60 75.00 
Cystoseira osmundacea 9 0.75 0.37 33.33 
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Site Number: 24 
Site: Point Buchon 
Location: San Luis Obispo 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 43.33 0.04 100.00 
bryozoa unid. (encrusting) 16.25 0.04 100.00 
non-coralline crust 10.00 0.02 83.33 
Porifera unid. (encrusting) 5.58 0.01 83.33 
tunicates, colonial/social unid. 4.92 0.01 75.00 
Laminarian (holdfast) 4.58 0.01 91.67 
rock 2.75 0.01 41.67 
Phragmatopoma californica 2.50 0.01 33.33 
Balanophyllia / Paracyathus / Astrangia 2.08 0.01 58.33 
Chaetopterus / Diopatra 1.42 0.01 16.67 
red algae (erect) 1.08 0.01 25.00 
Corynactis californica .83 0.01 8.33 
Hydroida .83 0.01 8.33 
Anthozoa unid. .50 0.00 16.67 
Dictyoneuropsis / Dictyoneurum .50 0.00 16.67 
holdfast, unid. (dead) .50 0.00 16.67 
Dodecaceria fewkesi .25 0.00 8.33 
erect coralline algae .25 0.00 8.33 
Macrocystis spp. (holdfast) .25 0.00 8.33 
Salmacina tribranchiata .25 0.00 8.33 

RELIEF 
substrate, slight relief 58.33 0.02 100.00 
substrate, flat relief 28.92 0.04 100.00 
substrate, moderate relief 10.25 0.03 75.00 
substrate, high relief 2.42 0.02 33.33 

SUBSTRATE 
bedrock 92.83 0.02 100.00 
cobble 3.33 0.01 41.67 
sand (shell gravel) 2.92 0.01 33.33 
boulder 1.67 0.01 25.00 
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Site Number: 25 
Site: Diablo Canyon 
Location: San Luis Obispo 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Patiria miniata 1,319 109.92 14.41 100.00 
Anthopleura sola 194 16.17 5.87 75.00 
Styela montereyensis 167 13.92 2.78 91.67 
Pisaster giganteus 120 10.00 2.76 91.67 
Tethya aurantia 92 7.67 2.28 91.67 
Pycnopodia helianthoides 48 4.00 1.47 91.67 
Urticina spp. 41 3.42 1.44 66.67 
Orthasterias koehleri 11 0.92 0.29 58.33 
Pisaster ochraceus 11 0.92 0.51 25.00 
Cryptochiton stelleri 9 0.75 0.59 16.67 
Pisaster brevispinus 7 0.58 0.36 25.00 
Haliotis rufescens 6 0.50 0.34 25.00 
Strongylocentrotus purpuratus 3 0.25 0.18 16.67 
Crassadoma gigantea 2 0.17 0.17 8.33 
Kelletia kelletii 2 0.17 0.11 16.67 
Cancer spp. 1 0.08 0.08 8.33 
Lithopoma gibberosum 1 0.08 0.08 8.33 
Loxorhynchus crispatus 1 0.08 0.08 8.33 

Algae 
Pterygophora californica 3,063 255.25 41.07 100.00 
Laminaria setchellii 692 57.67 19.48 83.33 
Nereocystis luetkeana 87 7.25 3.56 41.67 
Cystoseira osmundacea 8 0.67 0.36 25.00 
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Site Number: 25 
Site: Diablo Canyon 
Location: San Luis Obispo 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 23.67 0.06 66.67 
non-coralline crust 20.17 0.06 91.67 
bryozoa unid. (encrusting) 10.00 0.03 75.00 
erect coralline algae 9.58 0.05 50.00 
Porifera unid. (encrusting) 6.58 0.02 75.00 
Chaetopterus / Diopatra 5.75 0.02 50.00 
Balanophyllia / Paracyathus / Astrangia 3.50 0.02 50.00 
Laminarian (holdfast) 3.42 0.01 83.33 
rock 3.25 0.01 50.00 
red algae (erect) 2.75 0.01 41.67 
Phragmatopoma californica 2.17 0.02 25.00 
Hydroida 1.08 0.01 25.00 
diatomaceous scum .75 0.00 25.00 
Anthozoa unid. .50 0.00 16.67 
Corynactis californica .50 0.00 16.67 
Cystoseira osmundacea .25 0.00 8.33 
Dictyoneuropsis / Dictyoneurum .25 0.00 8.33 
holdfast, unid. (dead) .25 0.00 8.33 
Pelecypoda unid. boring .25 0.00 8.33 
solitary tube worm .25 0.00 8.33 
tunicates, colonial/social unid. .25 0.00 8.33 
unidentified tube mat .25 0.00 8.33 

RELIEF 
substrate, slight relief 59.17 0.07 100.00 
substrate, flat relief 28.92 0.06 83.33 
substrate, moderate relief 7.75 0.04 50.00 
substrate, high relief 4.17 0.03 16.67 

SUBSTRATE 
bedrock 73.58 0.05 100.00 
sand (shell gravel) 12.17 0.03 66.67 
boulder 10.25 0.03 66.67 
cobble 7.25 0.02 75.00 
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Site Number: 26 
Site: Sal 
Location: Santa Barbara 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Patiria miniata 5,211 434.25 76.60 100.00 
Pisaster ochraceus 3,040 253.33 54.30 100.00 
Styela montereyensis 1,917 159.75 53.95 100.00 
Pisaster brevispinus 1,609 134.08 38.82 91.67 
Anthopleura sola 1,383 115.25 52.20 83.33 
Pisaster giganteus 753 62.75 15.19 100.00 
Pycnopodia helianthoides 36 3.00 1.28 41.67 
Cancer spp. 15 1.25 0.45 41.67 
Loxorhynchus grandis 9 0.75 0.54 16.67 
Crassadoma gigantea 6 0.50 0.34 16.67 
Anthopleura xanthogrammica 3 0.25 0.25 8.33 
Loxorhynchus crispatus 3 0.25 0.25 8.33 
Pugettia richii 3 0.25 0.25 8.33 

Algae 
Laminaria setchellii 1,911 159.25 82.96 41.67 
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Site Number: 26 
Site: Sal 
Location: Santa Barbara 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 48.58 0.03 100.00 
Porifera unid. (encrusting) 5.67 0.02 66.67 
tunicates, colonial/social unid. 4.33 0.01 100.00 
coralline crust 3.83 0.02 75.00 
rock 3.42 0.01 66.67 
Hydroida 3.33 0.01 83.33 
Chaetopterus / Diopatra 2.67 0.01 50.00 
Cirripedia unid. a 2.08 0.01 58.33 
Corynactis californica 1.83 0.01 33.33 
non-coralline crust 1.83 0.01 50.00 
Laminarian (holdfast) 1.67 0.01 33.33 
solitary tube worm 1.67 0.01 25.00 
tunicate, solitary unid. 1.17 0.01 33.33 
Anthozoa unid. .92 0.00 33.33 
Dodecaceria fewkesi .92 0.00 41.67 
erect coralline algae .83 0.00 25.00 
shell debris .67 0.00 33.33 
bryozoa unid. (encrusting) .17 0.00 8.33 

RELIEF 
substrate, slight relief 61.50 0.05 100.00 
substrate, moderate relief 21.42 0.05 83.33 
substrate, flat relief 12.92 0.06 41.67 
substrate, high relief 4.17 0.03 25.00 

SUBSTRATE 
bedrock 71.75 0.08 100.00 
sand (shell gravel) 31.00 0.07 91.67 
boulder 10.33 0.05 58.33 
cobble 2.00 0.01 25.00 
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Site Number: 27 
Site: Purisima 
Location: Santa Barbara 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Pisaster brevispinus 723 60.25 15.94 91.67 
Patiria miniata 612 51.00 11.13 100.00 
Styela montereyensis 255 21.25 7.77 75.00 
Pisaster giganteus 171 14.25 4.93 83.33 
Strongylocentrotus franciscanus 75 6.25 4.31 16.67 
Kelletia kelletii 54 4.50 1.86 41.67 
Tethya aurantia 54 4.50 1.90 50.00 
Anthopleura sola 48 4.00 1.30 58.33 
Pycnopodia helianthoides 45 3.75 1.18 50.00 
Pisaster ochraceus 39 3.25 1.59 41.67 
Megastrea undosa 12 1.00 0.56 25.00 
Urticina spp. 12 1.00 0.77 16.67 
Cryptochiton stelleri 9 0.75 0.75 8.33 
Parastichopus californicus 9 0.75 0.75 8.33 
Pugettia producta 9 0.75 0.39 25.00 
Cancer spp. 6 0.50 0.34 16.67 
Pugettia richii 6 0.50 0.34 16.67 
Urticina lofotensis 6 0.50 0.50 8.33 
Crassadoma gigantea 3 0.25 0.25 8.33 
Lithopoma gibberosum 3 0.25 0.25 8.33 
Loxorhynchus grandis 3 0.25 0.25 8.33 
Megathura crenulata 3 0.25 0.25 8.33 
Orthasterias koehleri 3 0.25 0.25 8.33 

Algae 
Pterygophora californica 585 48.75 29.39 50.00 
Laminaria setchellii 105 8.75 4.09 33.33 
Cystoseira osmundacea 93 7.75 6.10 16.67 
Macrocystis pyrifera 75 6.25 3.16 33.33 
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Site Number: 27 
Site: Purisima 
Location: Santa Barbara 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 47.67 0.09 100.00 
rock 11.50 0.04 66.67 
coralline crust 7.75 0.02 83.33 
Chaetopterus / Diopatra 4.50 0.03 33.33 
erect coralline algae 3.67 0.01 66.67 
non-coralline crust 3.67 0.01 58.33 
mud 2.92 0.02 16.67 
tunicates, colonial/social unid. 2.25 0.01 50.00 
Hydroida 2.17 0.01 50.00 
Balanophyllia / Paracyathus / Astrangia 1.83 0.01 41.67 
Porifera unid. (encrusting) 1.42 0.01 33.33 
Cirripedia unid. a 1.17 0.01 33.33 
bryozoa unid. (encrusting) 1.00 0.01 25.00 
Corynactis californica .83 0.00 25.00 
Macrocystis spp. (holdfast) .83 0.00 25.00 
Pelecypoda unid. boring .75 0.00 25.00 
shell debris .58 0.00 25.00 
solitary tube worm .50 0.00 25.00 
Anthozoa unid. .33 0.00 16.67 
diatomaceous scum .25 0.00 8.33 
unidentified tube mat .25 0.00 8.33 
Laminarian (holdfast) .17 0.00 8.33 
tunicate, solitary unid. .17 0.00 8.33 

RELIEF 
substrate, flat relief 55.42 0.10 91.67 
substrate, slight relief 39.75 0.09 91.67 
substrate, high relief 3.25 0.02 25.00 
substrate, moderate relief 1.58 0.01 33.33 

SUBSTRATE 
bedrock 87.92 0.04 100.00 
sand (shell gravel) 12.83 0.05 66.67 
boulder 2.17 0.01 33.33 
cobble 1.50 0.01 25.00 
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Site Number: 28 
Site: Jalama 
Location: Santa Barbara 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Pisaster brevispinus 246 20.50 5.84 91.67 
Urticina spp. 198 16.50 8.58 66.67 
Pisaster giganteus 171 14.25 4.94 75.00 
Anthopleura sola 162 13.50 4.89 66.67 
Kelletia kelletii 126 10.50 6.06 41.67 
Patiria miniata 108 9.00 3.86 66.67 
Tethya aurantia 108 9.00 6.41 41.67 
Urticina lofotensis 54 4.50 1.36 66.67 
Dermasterias imbricata 36 3.00 1.38 41.67 
Styela montereyensis 30 2.50 0.89 50.00 
Pycnopodia helianthoides 24 2.00 0.56 58.33 
Pachycerianthus fimbriatus 12 1.00 0.77 16.67 
Cryptochiton stelleri 9 0.75 0.54 16.67 
Pugettia producta 9 0.75 0.75 8.33 

Algae 
Pterygophora californica 8,434 702.83 221.90 100.00 
Laminaria farlowii 384 32.00 16.19 41.67 
Macrocystis pyrifera 348 29.00 9.19 75.00 
Cystoseira osmundacea 276 23.00 15.55 25.00 
Eisenia arborea 201 16.75 8.32 33.33 
Laminaria setchellii 129 10.75 5.58 50.00 
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Site Number: 28 
Site: Jalama 
Location: Santa Barbara 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 22.75 0.06 83.33 
Chaetopterus / Diopatra 13.33 0.03 75.00 
rock 13.17 0.03 91.67 
coralline crust 11.58 0.03 83.33 
Hydroida 5.17 0.03 66.67 
Macrocystis spp. (holdfast) 3.42 0.01 58.33 
tunicates, colonial/social unid. 3.42 0.02 50.00 
Laminarian (holdfast) 2.75 0.01 58.33 
bryozoa unid. (encrusting) 2.50 0.01 33.33 
Porifera unid. (encrusting) 2.25 0.01 50.00 
Cirripedia unid. a 1.67 0.02 8.33 
Desmarestia spp. 1.42 0.01 8.33 
Cystoseira osmundacea 1.25 0.01 16.67 
non-coralline crust 1.17 0.01 33.33 
mud .92 0.01 25.00 
erect coralline algae .83 0.00 33.33 
holdfast, unid. (dead) .83 0.00 41.67 
Balanophyllia / Paracyathus / Astrangia .67 0.00 25.00 
Corynactis californica .50 0.00 25.00 
solitary tube worm .42 0.00 16.67 
Pelecypoda unid. boring .33 0.00 16.67 
Anthozoa unid. .25 0.00 8.33 
Phragmatopoma californica .17 0.00 8.33 
shell debris .17 0.00 8.33 
tunicate, solitary unid. .17 0.00 8.33 

RELIEF 
substrate, slight relief 71.75 0.08 100.00 
substrate, flat relief 27.83 0.07 66.67 
substrate, moderate relief .42 0.00 8.33 

SUBSTRATE 
bedrock 77.17 0.06 100.00 
sand (shell gravel) 23.25 0.10 58.33 
cobble 7.75 0.02 91.67 
boulder 1.33 0.01 16.67 

SUPERLAYER 
under Laminaria .83 0.01 16.67 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-29 

Site Number: 29 
Site: Cojo 
Location: Santa Barbara 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Pachycerianthus fimbriatus 816 68.00 35.49 66.67 
Kelletia kelletii 435 36.25 6.57 100.00 
Pisaster giganteus 198 16.50 4.96 91.67 
Pisaster brevispinus 168 14.00 6.09 75.00 
Dermasterias imbricata 93 7.75 2.43 58.33 
Styela montereyensis 81 6.75 3.68 41.67 
Pycnopodia helianthoides 51 4.25 1.50 66.67 
Urticina spp. 51 4.25 1.71 50.00 
Patiria miniata 15 1.25 0.58 33.33 
Anthopleura sola 9 0.75 0.54 16.67 
Cancer spp. 6 0.50 0.34 16.67 
Loxorhynchus crispatus 6 0.50 0.50 8.33 
Loxorhynchus grandis 6 0.50 0.50 8.33 
Muricea californica 3 0.25 0.25 8.33 
Tethya aurantia 3 0.25 0.25 8.33 
Urticina lofotensis 3 0.25 0.25 8.33 

Algae 
Pterygophora californica 2,464 205.33 55.99 100.00 
Laminaria farlowii 677 56.42 37.89 58.33 
Macrocystis pyrifera 408 34.00 6.31 100.00 
Cystoseira osmundacea 123 10.25 4.45 50.00 
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Site Number: 29 
Site: Cojo 
Location: Santa Barbara 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
rock 26.83 0.04 100.00 
Chaetopterus / Diopatra 18.75 0.04 91.67 
Macrocystis spp. (holdfast) 8.17 0.01 100.00 
mud 8.17 0.02 91.67 
coralline crust 7.50 0.02 75.00 
tunicates, colonial/social unid. 4.92 0.02 50.00 
red algae (erect) 4.50 0.02 66.67 
holdfast, unid. (dead) 3.33 0.01 83.33 
Porifera unid. (encrusting) 2.92 0.01 58.33 
Hydroida 2.17 0.01 58.33 
bryozoa unid. (encrusting) 2.00 0.01 41.67 
shell debris 1.33 0.00 66.67 
Pelecypoda unid. boring 1.08 0.01 25.00 
Anthozoa unid. 1.00 0.00 41.67 
non-coralline crust .67 0.00 33.33 
Laminarian (holdfast) .58 0.00 25.00 
Balanophyllia / Paracyathus / Astrangia .25 0.00 8.33 
Corynactis californica .17 0.00 8.33 
Cucumaria spp. .17 0.00 8.33 

RELIEF 
substrate, flat relief 55.50 0.12 75.00 
substrate, slight relief 44.42 0.12 83.33 
substrate, moderate relief .17 0.00 8.33 

SUBSTRATE 
bedrock 61.00 0.10 91.67 
cobble 21.67 0.08 100.00 
sand (shell gravel) 20.92 0.11 50.00 
boulder 3.00 0.02 25.00 

SUPERLAYER 
under Laminaria 3.08 0.02 25.00 
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Site Number: 31 
Site: Cuyler 
Location: San Miguel Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus franciscanus 5,516 459.67 159.61 100.00 
Patiria miniata 2,680 223.33 39.56 100.00 
Pisaster giganteus 969 80.75 15.59 100.00 
Strongylocentrotus purpuratus 618 51.50 25.81 41.67 
Anthopleura sola 297 24.75 8.65 83.33 
Pycnopodia helianthoides 189 15.75 2.89 100.00 
Tethya aurantia 186 15.50 5.79 83.33 
Cypraea spadicea 105 8.75 5.62 50.00 
Urticina lofotensis 102 8.50 5.25 50.00 
Lithopoma gibberosum 75 6.25 4.05 25.00 
Pisaster brevispinus 57 4.75 2.04 41.67 
Pugettia richii 51 4.25 2.17 33.33 
Cancer spp. 21 1.75 0.86 33.33 
Pachycerianthus fimbriatus 21 1.75 1.19 16.67 
Loxorhynchus crispatus 18 1.50 0.87 25.00 
Orthasterias koehleri 18 1.50 0.58 41.67 
Parastichopus parvimensis 18 1.50 0.87 25.00 
Crassadoma gigantea 15 1.25 0.78 25.00 
Urticina spp. 9 0.75 0.39 25.00 
Mimulus foliatus 6 0.50 0.50 8.33 
Styela montereyensis 6 0.50 0.34 16.67 
Balanus nubilus 3 0.25 0.25 8.33 
Kelletia kelletii 3 0.25 0.25 8.33 
Megathura crenulata 3 0.25 0.25 8.33 

Algae 
Macrocystis pyrifera 1,356 113.00 20.48 100.00 
Cystoseira osmundacea 54 4.50 2.49 41.67 
Eisenia arborea 3 0.25 0.25 8.33 
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Site Number: 31 
Site: Cuyler 
Location: San Miguel Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 27.83 0.03 100.00 
red algae (erect) 19.58 0.03 100.00 
Phragmatopoma californica 8.75 0.05 50.00 
rock 4.75 0.01 91.67 
bryozoa unid. (encrusting) 3.92 0.01 75.00 
Dodecaceria fewkesi 3.67 0.01 83.33 
non-coralline crust 3.33 0.01 66.67 
shell debris 3.00 0.01 75.00 
red algal turf 2.92 0.01 41.67 
Macrocystis spp. (holdfast) 2.75 0.01 83.33 
Desmarestia spp. 2.67 0.01 75.00 
Hydroida 2.08 0.01 50.00 
mud 2.08 0.02 16.67 
Balanophyllia / Paracyathus / Astrangia 1.92 0.00 66.67 
erect coralline algae 1.42 0.01 41.67 
solitary tube worm 1.42 0.00 50.00 
tunicates, colonial/social unid. 1.00 0.01 25.00 
Chaetopterus / Diopatra .58 0.00 16.67 
Pelecypoda unid. boring .58 0.00 25.00 
Corynactis californica .50 0.00 16.67 
Anthozoa unid. .25 0.00 8.33 
Cirripedia unid. a .25 0.00 8.33 
Cucumaria spp. .25 0.00 8.33 
Porifera unid. (encrusting) .25 0.00 8.33 
Chlorophyte unid. a .17 0.00 8.33 
tunicate, solitary unid. .17 0.00 8.33 

RELIEF 
substrate, slight relief 77.50 0.04 100.00 
substrate, flat relief 13.00 0.04 66.67 
substrate, moderate relief 9.42 0.03 66.67 

SUBSTRATE 
bedrock 79.67 0.05 100.00 
sand (shell gravel) 10.83 0.04 91.67 
cobble 7.50 0.02 83.33 
boulder 6.33 0.02 66.67 
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Site Number: 32 
Site: Harris Point 
Location: San Miguel Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus franciscanus 8,009 667.42 237.97 91.67 
Patiria miniata 4,935 411.25 74.42 100.00 
Pisaster giganteus 1,465 122.08 33.73 100.00 
Strongylocentrotus purpuratus 1,172 97.67 61.00 66.67 
Urticina lofotensis 618 51.50 11.07 91.67 
Tethya aurantia 456 38.00 13.41 91.67 
Anthopleura sola 316 26.33 13.62 75.00 
Cypraea spadicea 315 26.25 9.02 75.00 
Pycnopodia helianthoides 273 22.75 4.68 91.67 
Urticina spp. 81 6.75 4.51 33.33 
Orthasterias koehleri 66 5.50 1.76 58.33 
Pachycerianthus fimbriatus 57 4.75 1.97 50.00 
Parastichopus parvimensis 54 4.50 1.67 50.00 
Kelletia kelletii 24 2.00 0.67 50.00 
Cancer spp. 21 1.75 0.69 41.67 
Megathura crenulata 18 1.50 0.78 33.33 
Styela montereyensis 15 1.25 0.78 25.00 
Crassadoma gigantea 12 1.00 0.56 25.00 
Lophogorgia chilensis 6 0.50 0.50 8.33 
Parastichopus californicus 6 0.50 0.34 16.67 
Pisaster brevispinus 3 0.25 0.25 8.33 
Pugettia producta 3 0.25 0.25 8.33 

Algae 
Macrocystis pyrifera 1,212 101.00 11.58 100.00 
Eisenia arborea 237 19.75 9.55 58.33 
Laminaria farlowii 114 9.50 5.99 41.67 
Cystoseira osmundacea 18 1.50 0.69 33.33 
Laminaria setchellii 12 1.00 0.77 16.67 
Pterygophora californica 3 0.25 0.25 8.33 
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Site Number: 32 
Site: Harris Point 
Location: San Miguel Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 27.92 0.03 100.00 
red algae (erect) 19.25 0.05 91.67 
Phragmatopoma californica 8.25 0.04 50.00 
tunicates, colonial/social unid. 5.00 0.02 41.67 
rock 4.50 0.01 75.00 
bryozoa unid. (encrusting) 3.83 0.01 75.00 
Dodecaceria fewkesi 3.83 0.01 66.67 
Corynactis californica 3.58 0.01 58.33 
Macrocystis spp. (holdfast) 3.42 0.01 83.33 
Balanophyllia / Paracyathus / Astrangia 2.67 0.01 58.33 
shell debris 2.33 0.01 50.00 
Hydroida 2.25 0.01 50.00 
Chaetopterus / Diopatra 1.33 0.01 25.00 
erect coralline algae 1.33 0.00 58.33 
solitary tube worm 1.08 0.01 33.33 
Anthozoa unid. .75 0.00 33.33 
Cucumaria spp. .75 0.00 25.00 
non-coralline crust .75 0.00 33.33 
Cirripedia unid. a .67 0.00 25.00 
unidentified tube mat .58 0.01 8.33 
Chlorophyte unid. a .50 0.00 25.00 
Porifera unid. (encrusting) .50 0.00 25.00 
Cystoseira osmundacea .33 0.00 16.67 
Laminarian (holdfast) .33 0.00 16.67 
holdfast, unid. (dead) .17 0.00 8.33 
mud .17 0.00 8.33 
red algal turf .17 0.00 8.33 
tunicate, solitary unid. .17 0.00 8.33 

RELIEF 
substrate, slight relief 82.83 0.05 100.00 
substrate, moderate relief 10.33 0.05 83.33 
substrate, flat relief 6.75 0.02 66.67 

SUBSTRATE 
bedrock 76.17 0.05 100.00 
cobble 10.17 0.03 100.00 
sand (shell gravel) 10.08 0.03 75.00 
boulder 8.00 0.02 66.67 
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Site Number: 33 
Site: Tyler Bight 
Location: San Miguel Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus franciscanus 8,172 681.00 229.59 100.00 
Patiria miniata 2,464 205.33 27.39 100.00 
Urticina lofotensis 991 82.58 44.77 75.00 
Strongylocentrotus purpuratus 923 76.92 43.93 75.00 
Haliotis rufescens 450 37.50 11.07 75.00 
Pisaster giganteus 423 35.25 11.54 100.00 
Anthopleura sola 421 35.08 17.29 75.00 
Tethya aurantia 285 23.75 5.83 91.67 
Megastrea undosa 273 22.75 9.34 50.00 
Parastichopus parvimensis 186 15.50 5.41 83.33 
Lithopoma gibberosum 174 14.50 8.05 41.67 
Pycnopodia helianthoides 129 10.75 3.14 91.67 
Styela montereyensis 57 4.75 1.45 66.67 
Orthasterias koehleri 45 3.75 2.45 41.67 
Kelletia kelletii 36 3.00 1.11 41.67 
Crassadoma gigantea 33 2.75 1.71 41.67 
Megathura crenulata 30 2.50 1.03 41.67 
Cypraea spadicea 18 1.50 1.25 16.67 
Cryptochiton stelleri 15 1.25 0.58 33.33 
Urticina spp. 15 1.25 0.86 16.67 
Balanus nubilus 9 0.75 0.54 16.67 
Cancer spp. 6 0.50 0.50 8.33 
Dermasterias imbricata 3 0.25 0.25 8.33 
Parastichopus californicus 3 0.25 0.25 8.33 

Algae 
Pterygophora californica 1,829 152.42 62.49 66.67 
Eisenia arborea 1,282 106.83 35.41 83.33 
Macrocystis pyrifera 531 44.25 5.59 100.00 
Cystoseira osmundacea 511 42.58 25.71 91.67 
Laminaria setchellii 42 3.50 2.36 16.67 
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Site Number: 33 
Site: Tyler Bight 
Location: San Miguel Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 23.92 0.03 100.00 
erect coralline algae 10.17 0.01 100.00 
bryozoa unid. (encrusting) 8.75 0.02 83.33 
red algae (erect) 7.58 0.02 83.33 
Porifera unid. (encrusting) 7.42 0.02 83.33 
non-coralline crust 6.25 0.01 91.67 
Phragmatopoma californica 5.42 0.03 41.67 
rock 4.83 0.02 66.67 
Hydroida 4.58 0.02 50.00 
Macrocystis spp. (holdfast) 4.25 0.01 100.00 
Balanophyllia / Paracyathus / Astrangia 3.17 0.01 41.67 
Corynactis californica 2.83 0.01 50.00 
shell debris 2.00 0.01 41.67 
Chaetopterus / Diopatra 1.83 0.01 41.67 
Laminarian (holdfast) 1.42 0.01 33.33 
tunicates, colonial/social unid. 1.25 0.01 33.33 
mud .83 0.01 16.67 
tunicate, solitary unid. .42 0.00 16.67 
Anthozoa unid. .17 0.00 8.33 
Chlorophyte unid. a .17 0.00 8.33 
Cystoseira osmundacea .17 0.00 8.33 
Dodecaceria fewkesi .17 0.00 8.33 
holdfast, unid. (dead) .17 0.00 8.33 
Serpulorbis squamigerus .17 0.00 8.33 
solitary tube worm .17 0.00 8.33 
unidentified tube mat .17 0.00 8.33 

RELIEF 
substrate, slight relief 86.92 0.03 100.00 
substrate, moderate relief 7.33 0.03 50.00 
substrate, flat relief 5.58 0.02 58.33 
substrate, high relief .17 0.00 8.33 

SUBSTRATE 
bedrock 79.83 0.06 100.00 
boulder 9.33 0.04 58.33 
sand (shell gravel) 8.50 0.03 75.00 
cobble 4.83 0.02 66.67 
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Site Number: 34 
Site: Crook Point 
Location: San Miguel Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus franciscanus 1,618 134.83 82.55 33.33 
Patiria miniata 1,068 89.00 21.33 100.00 
Strongylocentrotus purpuratus 312 26.00 15.67 33.33 
Dermasterias imbricata 186 15.50 5.75 91.67 
Tethya aurantia 186 15.50 4.59 58.33 
Lithopoma gibberosum 171 14.25 4.61 75.00 
Kelletia kelletii 162 13.50 5.90 83.33 
Styela montereyensis 117 9.75 3.94 58.33 
Anthopleura sola 102 8.50 3.89 58.33 
Pisaster giganteus 90 7.50 3.06 75.00 
Urticina lofotensis 75 6.25 3.27 50.00 
Urticina spp. 36 3.00 1.17 50.00 
Pycnopodia helianthoides 27 2.25 0.65 58.33 
Haliotis rufescens 21 1.75 1.50 16.67 
Cancer spp. 15 1.25 0.58 33.33 
Crassadoma gigantea 9 0.75 0.75 8.33 
Pachycerianthus fimbriatus 9 0.75 0.39 25.00 
Cypraea spadicea 6 0.50 0.34 16.67 
Orthasterias koehleri 6 0.50 0.50 8.33 
Balanus nubilus 3 0.25 0.25 8.33 
Megathura crenulata 3 0.25 0.25 8.33 
Parastichopus parvimensis 3 0.25 0.25 8.33 
Pisaster brevispinus 3 0.25 0.25 8.33 
Pugettia producta 3 0.25 0.25 8.33 

Algae 
Pterygophora californica 1,073 89.42 25.42 91.67 
Cystoseira osmundacea 1,060 88.33 37.35 91.67 
Laminaria farlowii 1,035 86.25 28.78 83.33 
Macrocystis pyrifera 774 64.50 8.66 100.00 
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Site Number: 34 
Site: Crook Point 
Location: San Miguel Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 25.17 0.04 100.00 
red algae (erect) 14.67 0.03 83.33 
rock 7.92 0.02 100.00 
unidentified tube mat 7.33 0.03 66.67 
Chaetopterus / Diopatra 6.75 0.04 50.00 
erect coralline algae 6.50 0.02 91.67 
bryozoa unid. (encrusting) 4.08 0.01 83.33 
Macrocystis spp. (holdfast) 3.67 0.01 83.33 
Porifera unid. (encrusting) 3.33 0.01 66.67 
shell debris 3.00 0.01 50.00 
Phragmatopoma californica 2.42 0.01 58.33 
non-coralline crust 1.92 0.01 58.33 
holdfast, unid. (dead) 1.58 0.00 66.67 
Hydroida 1.42 0.01 25.00 
tunicates, colonial/social unid. 1.33 0.01 41.67 
Laminarian (holdfast) 1.00 0.00 33.33 
Dictyoneuropsis / Dictyoneurum .75 0.01 8.33 
Balanophyllia / Paracyathus / Astrangia .67 0.00 25.00 
mud .50 0.00 25.00 
Corynactis californica .42 0.00 16.67 
Cirripedia unid. a .33 0.00 16.67 
Pelecypoda unid. boring .33 0.00 16.67 
Cystoseira osmundacea .25 0.00 8.33 
solitary tube worm .17 0.00 8.33 
tunicate, solitary unid. .17 0.00 8.33 

RELIEF 
substrate, slight relief 52.92 0.09 100.00 
substrate, flat relief 45.83 0.09 83.33 
substrate, moderate relief 1.00 0.01 8.33 
substrate, high relief .25 0.00 8.33 

SUBSTRATE 
bedrock 75.92 0.06 100.00 
sand (shell gravel) 26.67 0.07 91.67 
cobble 2.75 0.01 58.33 

SUPERLAYER 
under Laminaria 9.17 0.04 50.00 
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Site Number: 35 
Site: Rodes Reef 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Patiria miniata 976 81.33 21.08 100.00 
Strongylocentrotus franciscanus 681 56.75 17.32 83.33 
Strongylocentrotus purpuratus 628 52.33 28.73 75.00 
Anthopleura sola 187 15.58 7.30 75.00 
Pisaster giganteus 175 14.58 6.55 83.33 
Styela montereyensis 100 8.33 1.63 100.00 
Urticina spp. 90 7.50 2.07 75.00 
Pycnopodia helianthoides 70 5.83 1.09 91.67 
Tethya aurantia 57 4.75 1.30 91.67 
Pisaster brevispinus 16 1.33 0.59 41.67 
Kelletia kelletii 12 1.00 0.46 41.67 
Lithopoma gibberosum 10 0.83 0.30 50.00 
Megathura crenulata 5 0.42 0.15 41.67 
Parastichopus californicus 2 0.17 0.11 16.67 
Crassadoma gigantea 1 0.08 0.08 8.33 
Lophogorgia chilensis 1 0.08 0.08 8.33 
Orthasterias koehleri 1 0.08 0.08 8.33 

Algae 
Cystoseira osmundacea 702 58.50 51.00 83.33 
Macrocystis pyrifera 154 12.83 1.94 100.00 
Laminaria farlowii 22 1.83 0.60 66.67 
Eisenia arborea 2 0.17 0.11 16.67 
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Site Number: 35 
Site: Rodes Reef 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 22.67 0.04 91.67 
Chaetopterus / Diopatra 21.08 0.05 91.67 
shell debris 14.17 0.04 75.00 
bryozoa unid. (encrusting) 8.17 0.03 66.67 
Balanophyllia / Paracyathus / Astrangia 7.92 0.02 75.00 
Phragmatopoma californica 5.92 0.01 83.33 
red algal turf 3.17 0.01 41.67 
Macrocystis spp. (holdfast) 2.83 0.01 41.67 
non-coralline crust 2.67 0.01 58.33 
tunicates, colonial/social unid. 2.67 0.01 66.67 
erect coralline algae 2.00 0.01 41.67 
Porifera unid. (encrusting) 1.67 0.01 33.33 
Phaeophyta unid. 1.33 0.01 33.33 
Chlorophyte unid. a .67 0.01 8.33 
Corynactis californica .58 0.01 8.33 
Anthozoa unid. .50 0.00 16.67 
Cirripedia unid. a .50 0.00 16.67 
Hydroida .25 0.00 8.33 
mud .25 0.00 8.33 
red algae (erect) .25 0.00 8.33 
rock .25 0.00 8.33 
solitary tube worm .25 0.00 8.33 

RELIEF 
substrate, flat relief 80.50 0.06 100.00 
substrate, slight relief 19.50 0.06 66.67 

SUBSTRATE 
cobble 54.25 0.12 83.33 
bedrock 35.25 0.11 50.00 
sand (shell gravel) 5.50 0.03 33.33 
boulder 4.83 0.02 50.00 
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Site Number: 36 
Site: Beacon Reef 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 10,177 848.08 211.35 100.00 
Strongylocentrotus franciscanus 920 76.67 10.31 100.00 
Pycnopodia helianthoides 248 20.67 14.93 58.33 
Anthopleura sola 239 19.92 8.77 75.00 
Patiria miniata 209 17.42 7.96 91.67 
Pisaster giganteus 192 16.00 3.33 100.00 
Cypraea spadicea 128 10.67 1.92 100.00 
Tethya aurantia 118 9.83 1.89 91.67 
Urticina spp. 101 8.42 2.73 66.67 
Pisaster ochraceus 33 2.75 1.39 41.67 
Styela montereyensis 29 2.42 1.19 50.00 
Crassadoma gigantea 13 1.08 0.19 83.33 
Megathura crenulata 6 0.50 0.19 41.67 
Parastichopus parvimensis 5 0.42 0.19 33.33 
Panulirus interruptus 4 0.33 0.26 16.67 
Dermasterias imbricata 3 0.25 0.25 8.33 
Parastichopus californicus 3 0.25 0.18 16.67 
Kelletia kelletii 2 0.17 0.11 16.67 

Algae 
Eisenia arborea 99 8.25 4.72 58.33 
Laminaria farlowii 7 0.58 0.34 25.00 
Cystoseira osmundacea 6 0.50 0.42 16.67 
Macrocystis pyrifera 5 0.42 0.26 25.00 
Pterygophora californica 1 0.08 0.08 8.33 
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Site Number: 36 
Site: Beacon Reef 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
under Pachythione 39.75 0.05 100.00 
coralline crust 39.25 0.05 100.00 
Corynactis californica 12.83 0.03 91.67 
Balanophyllia / Paracyathus / Astrangia 10.75 0.03 66.67 
tunicates, colonial/social unid. 8.25 0.03 58.33 
bryozoa unid. (encrusting) 4.83 0.02 58.33 
red algal turf 4.25 0.02 41.67 
Hydroida 3.75 0.01 50.00 
Chaetopterus / Diopatra 3.50 0.01 58.33 
red algae (erect) 3.00 0.02 33.33 
Porifera unid. (encrusting) 2.17 0.01 41.67 
non-coralline crust 1.92 0.01 41.67 
erect coralline algae 1.58 0.01 33.33 
tunicate, solitary unid. 1.08 0.01 16.67 
shell debris .92 0.01 16.67 
Phaeophyta unid. .50 0.00 16.67 
Anthozoa unid. .25 0.00 8.33 
Chlorophyte unid. a .25 0.00 8.33 
rock .25 0.00 8.33 
solitary tube worm .25 0.00 8.33 

RELIEF 
substrate, flat relief 60.67 0.07 100.00 
substrate, slight relief 28.58 0.06 91.67 
substrate, moderate relief 10.67 0.04 75.00 
substrate, high relief .25 0.00 8.33 

SUBSTRATE 
bedrock 65.50 0.13 83.33 
cobble 28.08 0.12 41.67 
boulder 4.67 0.02 33.33 
sand (shell gravel) 1.67 0.01 25.00 
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Site Number: 38 
Site: Bee Rock 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Patiria miniata 219 18.25 3.95 91.67 
Strongylocentrotus franciscanus 99 8.25 4.11 58.33 
Tethya aurantia 80 6.67 1.74 91.67 
Pisaster giganteus 58 4.83 1.13 91.67 
Kelletia kelletii 19 1.58 0.71 50.00 
Megastrea undosa 19 1.58 0.67 50.00 
Dermasterias imbricata 14 1.17 0.67 41.67 
Pycnopodia helianthoides 13 1.08 0.36 50.00 
Strongylocentrotus purpuratus 12 1.00 0.69 25.00 
Parastichopus parvimensis 11 0.92 0.29 58.33 
Styela montereyensis 11 0.92 0.23 75.00 
Lithopoma gibberosum 7 0.58 0.31 25.00 
Cypraea spadicea 1 0.08 0.08 8.33 
Urticina spp. 1 0.08 0.08 8.33 

Algae 
Pterygophora californica 427 35.58 25.06 41.67 
Macrocystis pyrifera 344 28.67 4.67 100.00 
Laminaria farlowii 222 18.50 9.84 50.00 
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Site Number: 38 
Site: Bee Rock 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 47.25 0.04 100.00 
rock 11.67 0.02 100.00 
erect coralline algae 10.00 0.03 75.00 
non-coralline crust 7.08 0.02 83.33 
shell debris 3.92 0.01 75.00 
bryozoa unid. (encrusting) 3.75 0.01 66.67 
red algae (erect) 3.58 0.02 25.00 
Macrocystis spp. (holdfast) 2.67 0.01 50.00 
Desmarestia spp. 2.17 0.01 41.67 
Porifera unid. (encrusting) 1.50 0.01 41.67 
Balanophyllia / Paracyathus / Astrangia 1.25 0.00 41.67 
Chaetopterus / Diopatra .50 0.00 16.67 
holdfast, unid. (dead) .50 0.00 16.67 
Hydroida .25 0.00 8.33 
Phaeophyta unid. .25 0.00 8.33 
red algal turf .25 0.00 8.33 
tunicates, colonial/social unid. .25 0.00 8.33 

RELIEF 
substrate, flat relief 57.25 0.12 83.33 
substrate, slight relief 41.42 0.11 75.00 
substrate, moderate relief 1.42 0.01 16.67 

SUBSTRATE 
bedrock 78.17 0.08 91.67 
boulder 11.08 0.08 58.33 
cobble 9.67 0.03 66.67 
sand (shell gravel) 2.92 0.01 41.67 
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Site Number: 39 
Site: Cluster Point 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus franciscanus 1,048 87.33 37.19 58.33 
Strongylocentrotus purpuratus 704 58.67 35.01 58.33 
Patiria miniata 477 39.75 10.69 91.67 
Tethya aurantia 134 11.17 3.47 83.33 
Lithopoma gibberosum 98 8.17 2.27 100.00 
Anthopleura sola 84 7.00 1.56 100.00 
Urticina spp. 64 5.33 1.30 91.67 
Kelletia kelletii 29 2.42 1.59 41.67 
Styela montereyensis 26 2.17 0.74 66.67 
Cypraea spadicea 25 2.08 1.05 41.67 
Pisaster giganteus 21 1.75 0.82 50.00 
Pycnopodia helianthoides 15 1.25 0.43 66.67 
Megastrea undosa 5 0.42 0.19 33.33 
Pisaster brevispinus 5 0.42 0.42 8.33 
Crassadoma gigantea 2 0.17 0.11 16.67 
Lytechinus anamesus 1 0.08 0.08 8.33 
Megathura crenulata 1 0.08 0.08 8.33 

Algae 
Pterygophora californica 4,304 358.67 140.65 100.00 
Macrocystis pyrifera 200 16.67 2.27 100.00 
Eisenia arborea 10 0.83 0.61 16.67 
Cystoseira osmundacea 7 0.58 0.36 25.00 
Laminaria farlowii 2 0.17 0.17 8.33 
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Site Number: 39 
Site: Cluster Point 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 18.25 0.03 100.00 
Chaetopterus / Diopatra 15.00 0.04 83.33 
shell debris 14.92 0.07 58.33 
rock 7.50 0.03 41.67 
tunicates, colonial/social unid. 7.50 0.02 66.67 
Balanophyllia / Paracyathus / Astrangia 7.17 0.02 66.67 
Phragmatopoma californica 5.50 0.01 58.33 
erect coralline algae 4.67 0.01 66.67 
non-coralline crust 3.25 0.02 33.33 
Phaeophyta unid. 3.00 0.01 58.33 
bryozoa unid. (encrusting) 2.75 0.01 58.33 
Cystoseira osmundacea 2.00 0.01 25.00 
Porifera unid. (encrusting) 1.08 0.01 25.00 
holdfast, unid. (dead) .83 0.01 16.67 
Macrocystis spp. (holdfast) .83 0.01 16.67 
red algae (erect) .83 0.01 16.67 
Anthozoa unid. .75 0.00 25.00 
red algal turf .75 0.01 16.67 
Corynactis californica .58 0.01 8.33 
tunicate, solitary unid. .50 0.00 16.67 
diatomaceous scum .25 0.00 8.33 
Hydroida .25 0.00 8.33 

RELIEF 
substrate, flat relief 55.00 0.09 100.00 
substrate, slight relief 38.08 0.09 83.33 
substrate, moderate relief 6.67 0.06 16.67 
substrate, high relief .25 0.00 8.33 

SUBSTRATE 
boulder 30.42 0.09 91.67 
cobble 28.83 0.07 83.33 
bedrock 28.67 0.11 58.33 
sand (shell gravel) 13.17 0.06 58.33 
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Site Number: 40 
Site: Chickasaw 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus franciscanus 776 64.67 21.60 66.67 
Patiria miniata 381 31.75 6.26 91.67 
Anthopleura sola 336 28.00 8.67 100.00 
Pisaster giganteus 70 5.83 1.91 58.33 
Tethya aurantia 57 4.75 1.50 58.33 
Strongylocentrotus purpuratus 31 2.58 0.96 50.00 
Urticina spp. 31 2.58 1.10 50.00 
Pycnopodia helianthoides 28 2.33 0.71 75.00 
Cypraea spadicea 27 2.25 1.18 41.67 
Parastichopus parvimensis 19 1.58 0.77 33.33 
Styela montereyensis 15 1.25 0.54 50.00 
Haliotis rufescens 13 1.08 0.58 41.67 
Megathura crenulata 5 0.42 0.19 33.33 
Anthopleura elegantissima 2 0.17 0.11 16.67 
Crassadoma gigantea 1 0.08 0.08 8.33 

Algae 
Pterygophora californica 505 42.08 17.80 83.33 
Macrocystis pyrifera 190 15.83 2.85 100.00 
Cystoseira osmundacea 73 6.08 3.25 58.33 
Laminaria farlowii 20 1.67 0.73 58.33 
Eisenia arborea 8 0.67 0.58 16.67 
Laminaria setchellii 5 0.42 0.29 16.67 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-48 

Site Number: 40 
Site: Chickasaw 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 11.17 0.03 91.67 
erect coralline algae 9.92 0.02 91.67 
coralline crust 8.00 0.03 58.33 
Macrocystis spp. (holdfast) 6.67 0.02 91.67 
Chaetopterus / Diopatra 6.08 0.02 66.67 
Balanophyllia / Paracyathus / Astrangia 5.42 0.02 50.00 
red algal turf 5.25 0.01 75.00 
tunicates, colonial/social unid. 5.25 0.01 66.67 
non-coralline crust 3.25 0.01 41.67 
Phragmatopoma californica 3.17 0.02 25.00 
rock 2.83 0.02 16.67 
bryozoa unid. (encrusting) 2.67 0.01 41.67 
shell debris 2.67 0.01 58.33 
Porifera unid. (encrusting) 2.25 0.01 41.67 
Anthozoa unid. 1.50 0.00 50.00 
Phaeophyta unid. 1.00 0.00 33.33 
Chlorophyte unid. a .75 0.01 16.67 
Corynactis californica .25 0.00 8.33 
Desmarestia spp. .25 0.00 8.33 
holdfast, unid. (dead) .25 0.00 8.33 
Hydroida .25 0.00 8.33 
Laminarian (holdfast) .25 0.00 8.33 
solitary tube worm .25 0.00 8.33 
Stylaster californicus .25 0.00 8.33 
tunicate, solitary unid. .25 0.00 8.33 

RELIEF 
substrate, flat relief 54.67 0.10 91.67 
substrate, slight relief 26.17 0.06 83.33 
substrate, moderate relief 18.58 0.08 41.67 
substrate, high relief .58 0.01 8.33 

SUBSTRATE 
sand (shell gravel) 44.33 0.13 91.67 
bedrock 41.33 0.07 83.33 
cobble 20.25 0.06 83.33 
boulder 12.67 0.04 58.33 
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Site Number: 41 
Site: Johnsons Lee 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Patiria miniata 781 65.08 13.65 100.00 
Anthopleura sola 445 37.08 12.69 100.00 
Strongylocentrotus franciscanus 376 31.33 8.74 83.33 
Strongylocentrotus purpuratus 173 14.42 6.08 58.33 
Styela montereyensis 54 4.50 1.72 75.00 
Tethya aurantia 50 4.17 1.43 66.67 
Urticina spp. 35 2.92 1.12 66.67 
Cypraea spadicea 29 2.42 0.79 66.67 
Pisaster giganteus 15 1.25 0.70 41.67 
Pycnopodia helianthoides 11 0.92 0.58 33.33 
Crassadoma gigantea 7 0.58 0.34 25.00 
Parastichopus parvimensis 5 0.42 0.26 25.00 
Aplysia californica 4 0.33 0.19 25.00 
Cancer spp. 3 0.25 0.13 25.00 
Megastrea undosa 3 0.25 0.13 25.00 
Dermasterias imbricata 2 0.17 0.11 16.67 
Pisaster ochraceus 2 0.17 0.17 8.33 
Haliotis rufescens 1 0.08 0.08 8.33 
Kelletia kelletii 1 0.08 0.08 8.33 
Lithopoma gibberosum 1 0.08 0.08 8.33 
Muricea fruticosa 1 0.08 0.08 8.33 
Orthasterias koehleri 1 0.08 0.08 8.33 

Algae 
Macrocystis pyrifera 679 56.58 3.23 100.00 
Pterygophora californica 159 13.25 5.12 66.67 
Cystoseira osmundacea 98 8.17 1.83 100.00 
Laminaria farlowii 78 6.50 2.34 75.00 
Laminaria setchellii 19 1.58 0.73 50.00 
Costaria costata 5 0.42 0.29 16.67 
Eisenia arborea 1 0.08 0.08 8.33 
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Site Number: 41 
Site: Johnsons Lee 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
shell debris 22.58 0.07 83.33 
Chaetopterus / Diopatra 16.58 0.04 91.67 
red algae (erect) 8.67 0.02 66.67 
coralline crust 7.17 0.02 66.67 
Phragmatopoma californica 6.75 0.03 58.33 
Hydroida 4.17 0.02 58.33 
Balanophyllia / Paracyathus / Astrangia 3.67 0.02 41.67 
bryozoa unid. (encrusting) 3.25 0.01 58.33 
red algal turf 2.50 0.01 33.33 
tunicates, colonial/social unid. 2.50 0.01 50.00 
Macrocystis spp. (holdfast) 2.17 0.01 58.33 
non-coralline crust 1.67 0.01 25.00 
Phaeophyta unid. 1.33 0.01 16.67 
erect coralline algae 1.25 0.00 41.67 
holdfast, unid. (dead) .83 0.00 25.00 
rock .58 0.01 8.33 
Anthozoa unid. .50 0.00 16.67 
Cystoseira osmundacea .25 0.00 8.33 
Desmarestia spp. .25 0.00 8.33 
Phyllospadix spp. .25 0.00 8.33 

RELIEF 
substrate, flat relief 65.58 0.06 100.00 
substrate, slight relief 24.92 0.04 100.00 
substrate, moderate relief 7.17 0.04 41.67 
substrate, high relief 2.25 0.02 8.33 

SUBSTRATE 
sand (shell gravel) 54.50 0.12 91.67 
bedrock 24.58 0.07 83.33 
cobble 19.67 0.07 58.33 
boulder 13.00 0.03 100.00 

SUPERLAYER 
under Laminaria 1.67 0.01 25.00 
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Site Number: 42 
Site: Jolla Vieja 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus franciscanus 11,129 927.42 897.56 91.67 
Strongylocentrotus purpuratus 9,172 764.33 748.72 83.33 
Styela montereyensis 366 30.50 2.43 100.00 
Anthopleura sola 172 14.33 5.78 91.67 
Patiria miniata 132 11.00 2.25 91.67 
Pisaster giganteus 71 5.92 1.28 83.33 
Tethya aurantia 43 3.58 1.00 91.67 
Urticina spp. 36 3.00 0.99 83.33 
Cypraea spadicea 31 2.58 1.88 50.00 
Pycnopodia helianthoides 14 1.17 0.37 66.67 
Crassadoma gigantea 10 0.83 0.37 41.67 
Megathura crenulata 8 0.67 0.33 33.33 
Aplysia californica 3 0.25 0.18 16.67 
Megastrea undosa 3 0.25 0.18 16.67 
Pisaster brevispinus 3 0.25 0.18 16.67 
Haliotis rufescens 2 0.17 0.11 16.67 
Muricea californica 2 0.17 0.17 8.33 
Parastichopus californicus 2 0.17 0.11 16.67 
Parastichopus parvimensis 2 0.17 0.17 8.33 
Anthopleura elegantissima 1 0.08 0.08 8.33 
Lophogorgia chilensis 1 0.08 0.08 8.33 
Lytechinus anamesus 1 0.08 0.08 8.33 

Algae 
Cystoseira osmundacea 2,764 230.33 101.32 100.00 
Pterygophora californica 497 41.42 8.94 100.00 
Macrocystis pyrifera 319 26.58 2.45 100.00 
Laminaria farlowii 47 3.92 1.45 66.67 
Eisenia arborea 3 0.25 0.25 8.33 
Laminaria setchellii 3 0.25 0.18 16.67 
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Site Number: 42 
Site: Jolla Vieja 
Location: Santa Rosa Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
Phragmatopoma californica 17.58 0.03 100.00 
erect coralline algae 11.33 0.02 91.67 
red algae (erect) 10.75 0.03 83.33 
Chaetopterus / Diopatra 8.67 0.04 58.33 
red algal turf 8.17 0.02 75.00 
coralline crust 5.17 0.02 66.67 
shell debris 4.75 0.02 58.33 
non-coralline crust 4.58 0.03 50.00 
bryozoa unid. (encrusting) 3.83 0.01 66.67 
tunicates, colonial/social unid. 3.08 0.01 58.33 
Desmarestia spp. 2.83 0.01 33.33 
Cystoseira osmundacea 2.42 0.01 50.00 
Macrocystis spp. (holdfast) 1.92 0.01 41.67 
Balanophyllia / Paracyathus / Astrangia 1.58 0.01 33.33 
tunicate, solitary unid. 1.58 0.01 33.33 
Anthozoa unid. 1.08 0.01 25.00 
Hydroida .83 0.01 16.67 
solitary tube worm .75 0.00 25.00 
Phaeophyta unid. .50 0.00 16.67 
Laminarian (holdfast) .25 0.00 8.33 
Porifera unid. (encrusting) .25 0.00 8.33 

RELIEF 
substrate, flat relief 63.50 0.07 100.00 
substrate, slight relief 22.00 0.05 83.33 
substrate, moderate relief 9.67 0.05 33.33 
substrate, high relief 4.67 0.02 33.33 

SUBSTRATE 
bedrock 45.50 0.09 83.33 
cobble 30.08 0.11 66.67 
sand (shell gravel) 24.42 0.07 75.00 
boulder 7.17 0.03 58.33 

SUPERLAYER 
under Laminaria .33 0.00 8.33 
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Site Number: 43 
Site: Forney 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 11,703 975.25 274.47 100.00 
Strongylocentrotus franciscanus 11,145 928.75 318.21 91.67 
Patiria miniata 2,228 185.67 35.65 100.00 
Anthopleura sola 855 71.25 30.76 91.67 
Cypraea spadicea 519 43.25 10.81 91.67 
Pisaster giganteus 276 23.00 7.01 91.67 
Urticina lofotensis 276 23.00 11.25 75.00 
Lophogorgia chilensis 222 18.50 11.78 33.33 
Urticina spp. 222 18.50 7.41 75.00 
Parastichopus parvimensis 153 12.75 2.89 83.33 
Tethya aurantia 153 12.75 4.43 66.67 
Styela montereyensis 150 12.50 4.08 91.67 
Pachycerianthus fimbriatus 117 9.75 5.49 33.33 
Kelletia kelletii 57 4.75 2.17 66.67 
Crassadoma gigantea 27 2.25 0.99 41.67 
Muricea californica 24 2.00 1.75 16.67 
Dermasterias imbricata 18 1.50 0.87 25.00 
Loxorhynchus grandis 18 1.50 1.08 16.67 
Aplysia californica 15 1.25 0.86 16.67 
Megastrea undosa 12 1.00 0.56 25.00 
Cancer spp. 9 0.75 0.54 16.67 
Pycnopodia helianthoides 9 0.75 0.75 8.33 
Orthasterias koehleri 6 0.50 0.34 16.67 
Haliotis rufescens 3 0.25 0.25 8.33 
Lithopoma gibberosum 3 0.25 0.25 8.33 
Octopus spp. 3 0.25 0.25 8.33 

Algae 
Cystoseira osmundacea 2,898 241.50 123.19 66.67 
Macrocystis pyrifera 1,086 90.50 18.15 100.00 
Laminaria farlowii 210 17.50 11.58 50.00 
Eisenia arborea 197 16.42 14.53 41.67 
Pterygophora californica 54 4.50 1.36 58.33 
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Site Number: 43 
Site: Forney 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 17.92 0.04 91.67 
red algae (erect) 15.42 0.03 83.33 
bryozoa unid. (encrusting) 5.50 0.02 75.00 
mud 5.50 0.02 66.67 
shell debris 4.92 0.01 75.00 
Cystoseira osmundacea 4.17 0.02 58.33 
erect coralline algae 3.67 0.01 75.00 
Desmarestia spp. 2.92 0.03 8.33 
Balanophyllia / Paracyathus / Astrangia 2.25 0.01 50.00 
Macrocystis spp. (holdfast) 2.25 0.01 66.67 
tunicates, colonial/social unid. 1.75 0.00 66.67 
Hydroida 1.58 0.01 33.33 
Chaetopterus / Diopatra 1.33 0.01 41.67 
Porifera unid. (encrusting) 1.25 0.01 41.67 
holdfast, unid. (dead) 1.17 0.00 41.67 
rock 1.17 0.00 50.00 
Dodecaceria fewkesi .92 0.01 25.00 
Anthozoa unid. .83 0.00 41.67 
solitary tube worm .83 0.00 41.67 
Corynactis californica .42 0.00 16.67 
Phaeophyta unid. .42 0.00 16.67 
non-coralline crust .33 0.00 16.67 
Egregia menziesii .17 0.00 8.33 
Gorgoniacea .17 0.00 8.33 
Serpulorbis squamigerus .17 0.00 8.33 
under Pachythione .17 0.00 8.33 
unidentified tube mat .17 0.00 8.33 

RELIEF 
substrate, slight relief 59.75 0.07 100.00 
substrate, flat relief 37.67 0.07 100.00 
substrate, moderate relief 2.67 0.02 25.00 

SUBSTRATE 
sand (shell gravel) 63.00 0.12 100.00 
bedrock 54.42 0.08 100.00 
boulder 5.00 0.02 58.33 
cobble 1.75 0.01 50.00 

SUPERLAYER 
under Laminaria .75 0.01 16.67 
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Site Number: 44 
Site: Painted Cave 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 17,217 1434.75 709.09 58.33 
Anthopleura sola 8,602 716.83 350.31 58.33 
Strongylocentrotus franciscanus 4,334 361.17 155.48 75.00 
Patiria miniata 3,429 285.75 95.07 83.33 
Pisaster giganteus 1,506 125.50 49.91 100.00 
Urticina lofotensis 201 16.75 6.85 83.33 
Tethya aurantia 189 15.75 6.81 66.67 
Parastichopus parvimensis 141 11.75 4.00 66.67 
Pycnopodia helianthoides 126 10.50 3.25 58.33 
Cypraea spadicea 102 8.50 3.54 41.67 
Lophogorgia chilensis 69 5.75 3.61 41.67 
Pachycerianthus fimbriatus 60 5.00 2.80 41.67 
Crassadoma gigantea 54 4.50 2.35 33.33 
Pisaster ochraceus 36 3.00 2.50 16.67 
Megathura crenulata 27 2.25 2.25 8.33 
Urticina spp. 15 1.25 1.25 8.33 
Anthopleura xanthogrammica 12 1.00 0.67 16.67 
Aplysia californica 6 0.50 0.34 16.67 
Mediaster aequalis 6 0.50 0.34 16.67 
Orthasterias koehleri 6 0.50 0.34 16.67 
Lithopoma gibberosum 3 0.25 0.25 8.33 

Algae 
Eisenia arborea 11,476 956.33 311.07 100.00 
Laminaria setchellii 189 15.75 9.50 50.00 
Macrocystis pyrifera 63 5.25 3.00 41.67 
Cystoseira osmundacea 9 0.75 0.75 8.33 
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Site Number: 44 
Site: Painted Cave 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 46.75 0.08 100.00 
bryozoa unid. (encrusting) 12.08 0.04 83.33 
coralline crust 10.58 0.02 100.00 
Corynactis californica 4.08 0.02 50.00 
Anthozoa unid. 2.92 0.02 33.33 
under Pachythione 2.67 0.02 25.00 
Balanophyllia / Paracyathus / Astrangia 2.50 0.01 66.67 
Laminarian (holdfast) 2.17 0.01 25.00 
Hydroida 2.08 0.01 41.67 
erect coralline algae 1.83 0.01 58.33 
solitary tube worm 1.67 0.01 41.67 
tunicates, colonial/social unid. 1.58 0.01 33.33 
rock 1.25 0.00 41.67 
shell debris 1.25 0.01 33.33 
Chlorophyte unid. a 1.17 0.00 50.00 
Cirripedia unid. a 1.08 0.01 16.67 
Porifera unid. (encrusting) 1.08 0.01 25.00 
Cucumaria spp. 1.00 0.00 33.33 
Dodecaceria fewkesi 1.00 0.01 25.00 
non-coralline crust .58 0.00 25.00 
Macrocystis spp. (holdfast) .42 0.00 16.67 
diatomaceous scum .25 0.00 8.33 
Gorgoniacea .25 0.00 8.33 
Cystoseira osmundacea .17 0.00 8.33 
Phaeophyta unid. .17 0.00 8.33 
Salmacina tribranchiata .17 0.00 8.33 
Serpulorbis squamigerus .17 0.00 8.33 

RELIEF 
substrate, slight relief 66.58 0.07 100.00 
substrate, moderate relief 20.75 0.05 83.33 
substrate, high relief 9.17 0.05 50.00 
substrate, flat relief 3.42 0.03 16.67 

SUBSTRATE 
bedrock 66.08 0.11 100.00 
boulder 17.92 0.07 66.67 
sand (shell gravel) 11.33 0.05 58.33 
cobble 7.50 0.03 33.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-57 

Site Number: 45 
Site: Hazards 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus franciscanus 2,336 194.67 154.57 41.67 
Strongylocentrotus purpuratus 1,891 157.58 120.02 33.33 
Patiria miniata 1,203 100.25 23.37 91.67 
Pisaster giganteus 1,185 98.75 24.17 100.00 
Anthopleura sola 409 34.08 20.88 41.67 
Pachycerianthus fimbriatus 396 33.00 16.36 41.67 
Lophogorgia chilensis 294 24.50 11.43 50.00 
Parastichopus parvimensis 132 11.00 2.65 83.33 
Pycnopodia helianthoides 57 4.75 1.63 58.33 
Tethya aurantia 48 4.00 1.19 58.33 
Pisaster ochraceus 45 3.75 2.45 41.67 
Crassadoma gigantea 24 2.00 1.49 25.00 
Urticina lofotensis 21 1.75 1.75 8.33 
Cypraea spadicea 9 0.75 0.54 16.67 
Megathura crenulata 6 0.50 0.50 8.33 
Styela montereyensis 6 0.50 0.50 8.33 
Anthopleura xanthogrammica 3 0.25 0.25 8.33 
Cancer spp. 3 0.25 0.25 8.33 
Kelletia kelletii 3 0.25 0.25 8.33 

Algae 
Eisenia arborea 2,045 170.42 53.96 91.67 
Macrocystis pyrifera 1,908 159.00 51.64 100.00 
Laminaria farlowii 326 27.17 20.80 33.33 
Cystoseira osmundacea 6 0.50 0.50 8.33 
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Site Number: 45 
Site: Hazards 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
bryozoa unid. (encrusting) 20.58 0.03 100.00 
mud 13.00 0.04 83.33 
coralline crust 12.92 0.03 100.00 
red algae (erect) 7.92 0.02 91.67 
rock 7.08 0.03 66.67 
Balanophyllia / Paracyathus / Astrangia 6.83 0.02 66.67 
erect coralline algae 3.50 0.01 50.00 
solitary tube worm 3.50 0.01 75.00 
Corynactis californica 3.00 0.01 50.00 
Chaetopterus / Diopatra 2.00 0.01 33.33 
Macrocystis spp. (holdfast) 1.92 0.01 50.00 
Chlorophyte unid. a 1.75 0.01 58.33 
shell debris 1.58 0.01 41.67 
tunicates, colonial/social unid. 1.25 0.00 41.67 
Cucumaria spp. 1.00 0.01 25.00 
non-coralline crust .83 0.00 25.00 
Hydroida .75 0.00 25.00 
Anthozoa unid. .58 0.00 16.67 
Phragmatopoma californica .58 0.01 8.33 
Salmacina tribranchiata .58 0.00 16.67 
diatomaceous scum .50 0.00 25.00 
Porifera unid. (encrusting) .50 0.00 25.00 
Laminarian (holdfast) .42 0.00 16.67 
Dodecaceria fewkesi .17 0.00 8.33 
Phaeophyta unid. .17 0.00 8.33 

RELIEF 
substrate, slight relief 72.67 0.08 100.00 
substrate, moderate relief 12.75 0.04 91.67 
substrate, flat relief 7.75 0.03 41.67 
substrate, high relief 6.58 0.06 25.00 

SUBSTRATE 
bedrock 59.67 0.10 91.67 
boulder 22.17 0.07 75.00 
sand (shell gravel) 20.08 0.07 75.00 
cobble 5.75 0.02 50.00 

SUPERLAYER 
under Laminaria 1.00 0.01 16.67 
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Site Number: 46 
Site: Pelican 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 15,846 1320.50 363.52 100.00 
Strongylocentrotus franciscanus 4,063 338.58 64.29 100.00 
Lytechinus anamesus 1,652 137.67 84.33 33.33 
Pachycerianthus fimbriatus 992 82.67 40.91 41.67 
Pisaster giganteus 510 42.50 9.95 91.67 
Lophogorgia chilensis 420 35.00 14.90 66.67 
Patiria miniata 387 32.25 12.15 91.67 
Parastichopus parvimensis 318 26.50 5.13 91.67 
Megastrea undosa 72 6.00 2.28 58.33 
Crassadoma gigantea 60 5.00 2.67 58.33 
Centrostephanus coronatus 45 3.75 2.09 33.33 
Aplysia californica 30 2.50 1.16 41.67 
Megathura crenulata 27 2.25 0.99 41.67 
Kelletia kelletii 24 2.00 1.75 16.67 
Cypraea spadicea 15 1.25 0.58 33.33 
Loxorhynchus grandis 9 0.75 0.39 25.00 
Haliotis corrugata 6 0.50 0.34 16.67 
Lithopoma gibberosum 6 0.50 0.34 16.67 
Pisaster ochraceus 6 0.50 0.50 8.33 
Tethya aurantia 6 0.50 0.34 16.67 
Anthopleura sola 3 0.25 0.25 8.33 
Loxorhynchus crispatus 3 0.25 0.25 8.33 
Urticina lofotensis 3 0.25 0.25 8.33 
Urticina spp. 3 0.25 0.25 8.33 

Algae 
Laminaria farlowii 1,088 90.67 50.09 41.67 
Eisenia arborea 867 72.25 51.22 41.67 
Macrocystis pyrifera 528 44.00 18.26 58.33 
Cystoseira osmundacea 258 21.50 20.42 25.00 
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Site Number: 46 
Site: Pelican 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
bryozoa unid. (encrusting) 18.67 0.05 91.67 
coralline crust 14.42 0.03 100.00 
rock 12.50 0.03 83.33 
Balanophyllia / Paracyathus / Astrangia 6.58 0.02 75.00 
red algae (erect) 6.50 0.02 75.00 
Hydroida 6.33 0.02 66.67 
shell debris 5.58 0.01 83.33 
erect coralline algae 3.33 0.01 58.33 
Anthozoa unid. 2.50 0.01 50.00 
under Pachythione 2.25 0.02 8.33 
Corynactis californica 2.08 0.01 33.33 
solitary tube worm 2.00 0.01 50.00 
Chaetopterus / Diopatra 1.83 0.01 41.67 
tunicates, colonial/social unid. 1.83 0.00 66.67 
Macrocystis spp. (holdfast) 1.67 0.01 41.67 
Phaeophyta unid. 1.25 0.01 33.33 
non-coralline crust 1.17 0.00 58.33 
Serpulorbis squamigerus 1.08 0.01 33.33 
Porifera unid. (encrusting) .75 0.00 25.00 
Salmacina tribranchiata .75 0.00 25.00 
Cirripedia unid. a .58 0.00 25.00 
Cucumaria spp. .58 0.00 25.00 
mud .33 0.00 8.33 
red algal turf .33 0.00 16.67 
diatomaceous scum .25 0.00 8.33 
Gorgoniacea .17 0.00 8.33 
tunicate, solitary unid. .17 0.00 8.33 
unidentified tube mat .17 0.00 8.33 

RELIEF 
substrate, slight relief 62.75 0.08 100.00 
substrate, moderate relief 22.25 0.05 91.67 
substrate, high relief 11.92 0.04 66.67 
substrate, flat relief 2.83 0.02 33.33 

SUBSTRATE 
bedrock 64.33 0.08 100.00 
boulder 16.92 0.04 91.67 
sand (shell gravel) 15.50 0.05 83.33 
cobble 10.50 0.06 50.00 

SUPERLAYER 
under Laminaria 3.00 0.02 25.00 
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Site Number: 47 
Site: Coche Point 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 37,864 3155.33 1451.62 100.00 
Strongylocentrotus franciscanus 2,081 173.42 25.35 100.00 
Lophogorgia chilensis 1,397 116.42 52.58 66.67 
Patiria miniata 1,083 90.25 17.53 100.00 
Parastichopus parvimensis 606 50.50 14.52 100.00 
Pachycerianthus fimbriatus 291 24.25 9.13 50.00 
Anthopleura sola 285 23.75 14.20 33.33 
Megastrea undosa 237 19.75 8.04 75.00 
Pisaster giganteus 165 13.75 3.92 83.33 
Aplysia californica 153 12.75 4.15 66.67 
Megathura crenulata 105 8.75 2.38 66.67 
Centrostephanus coronatus 72 6.00 3.96 33.33 
Crassadoma gigantea 63 5.25 4.20 33.33 
Lithopoma gibberosum 57 4.75 1.90 66.67 
Muricea californica 39 3.25 1.75 41.67 
Lytechinus anamesus 24 2.00 1.49 25.00 
Pycnopodia helianthoides 21 1.75 0.94 25.00 
Kelletia kelletii 18 1.50 1.08 16.67 
Muricea fruticosa 18 1.50 0.87 25.00 
Cypraea spadicea 6 0.50 0.34 16.67 
Tethya aurantia 6 0.50 0.34 16.67 
Orthasterias koehleri 3 0.25 0.25 8.33 
Panulirus interruptus 3 0.25 0.25 8.33 
Urticina lofotensis 3 0.25 0.25 8.33 
Urticina spp. 3 0.25 0.25 8.33 

Algae 
Eisenia arborea 141 11.75 5.34 33.33 
Cystoseira osmundacea 48 4.00 2.43 33.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-62 

Site Number: 47 
Site: Coche Point 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 37.00 0.04 100.00 
red algae (erect) 11.08 0.03 83.33 
solitary tube worm 9.00 0.03 75.00 
mud 8.92 0.04 66.67 
bryozoa unid. (encrusting) 5.00 0.02 66.67 
rock 4.00 0.02 58.33 
diatomaceous scum 3.83 0.02 50.00 
non-coralline crust 3.75 0.01 66.67 
shell debris 2.75 0.01 50.00 
Balanophyllia / Paracyathus / Astrangia 1.58 0.00 58.33 
erect coralline algae 1.58 0.01 33.33 
Cucumaria spp. 1.25 0.01 33.33 
Hydroida 1.00 0.00 41.67 
red algal turf .83 0.01 16.67 
tunicates, colonial/social unid. .83 0.00 41.67 
Cirripedia unid. a .67 0.00 33.33 
Phaeophyta unid. .50 0.00 16.67 
Porifera unid. (encrusting) .50 0.00 25.00 
Dodecaceria fewkesi .42 0.00 16.67 
Stylaster californicus .42 0.00 16.67 
Chlorophyte unid. a .33 0.00 16.67 
Gorgoniacea .33 0.00 16.67 
under Pachythione .33 0.00 16.67 
Chaetopterus / Diopatra .17 0.00 8.33 
Corynactis californica .17 0.00 8.33 
Desmarestia spp. .17 0.00 8.33 
Dictyoneuropsis / Dictyoneurum .17 0.00 8.33 
Salmacina tribranchiata .17 0.00 8.33 
Serpulorbis squamigerus .17 0.00 8.33 

RELIEF 
substrate, slight relief 87.67 0.04 100.00 
substrate, moderate relief 10.58 0.03 66.67 
substrate, high relief 1.50 0.01 16.67 
substrate, flat relief .25 0.00 8.33 

SUBSTRATE 
bedrock 55.17 0.09 91.67 
boulder 22.33 0.03 100.00 
sand (shell gravel) 14.33 0.05 83.33 
cobble 12.25 0.06 66.67 
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Site Number: 48 
Site: Scorpion 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 12,806 1067.17 441.63 91.67 
Strongylocentrotus franciscanus 9,814 817.83 187.45 91.67 
Pachycerianthus fimbriatus 2,337 194.75 84.97 83.33 
Patiria miniata 1,402 116.83 20.59 100.00 
Lytechinus anamesus 1,098 91.50 49.08 50.00 
Parastichopus parvimensis 782 65.17 18.00 100.00 
Lophogorgia chilensis 667 55.58 29.04 75.00 
Pisaster giganteus 612 51.00 14.59 100.00 
Anthopleura sola 359 29.92 21.09 25.00 
Megathura crenulata 258 21.50 6.25 75.00 
Tethya aurantia 111 9.25 4.51 58.33 
Crassadoma gigantea 69 5.75 2.57 58.33 
Centrostephanus coronatus 45 3.75 2.48 33.33 
Megastrea undosa 39 3.25 1.07 58.33 
Kelletia kelletii 27 2.25 1.12 33.33 
Aplysia californica 24 2.00 1.19 25.00 
Cypraea spadicea 21 1.75 0.86 33.33 
Panulirus interruptus 21 1.75 1.25 25.00 
Pisaster ochraceus 15 1.25 1.01 16.67 
Muricea californica 6 0.50 0.34 16.67 
Anthopleura xanthogrammica 3 0.25 0.25 8.33 
Lithopoma gibberosum 3 0.25 0.25 8.33 
Loxorhynchus crispatus 3 0.25 0.25 8.33 
Pycnopodia helianthoides 3 0.25 0.25 8.33 
Urticina lofotensis 3 0.25 0.25 8.33 
Urticina spp. 3 0.25 0.25 8.33 

Algae 
Macrocystis pyrifera 906 75.50 40.87 50.00 
Cystoseira osmundacea 153 12.75 6.81 50.00 
Eisenia arborea 18 1.50 0.87 25.00 
Laminaria farlowii 3 0.25 0.25 8.33 
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Site Number: 48 
Site: Scorpion 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 25.83 0.04 100.00 
bryozoa unid. (encrusting) 12.92 0.02 100.00 
shell debris 11.75 0.05 83.33 
red algae (erect) 6.08 0.01 91.67 
mud 4.25 0.02 50.00 
rock 4.08 0.01 66.67 
Balanophyllia / Paracyathus / Astrangia 4.00 0.02 58.33 
solitary tube worm 3.50 0.01 58.33 
Cirripedia unid. a 2.33 0.01 41.67 
Corynactis californica 2.25 0.01 33.33 
red algal turf 2.17 0.01 16.67 
non-coralline crust 1.92 0.01 41.67 
Cystoseira osmundacea 1.42 0.01 41.67 
Cucumaria spp. 1.33 0.01 41.67 
Chlorophyte unid. a 1.25 0.00 41.67 
Salmacina tribranchiata 1.25 0.00 50.00 
Chaetopterus / Diopatra 1.17 0.01 33.33 
Macrocystis spp. (holdfast) .75 0.00 25.00 
Hydroida .67 0.00 25.00 
Pelecypoda unid. boring .67 0.01 8.33 
Phaeophyta unid. .67 0.00 16.67 
Anthozoa unid. .58 0.00 25.00 
Dodecaceria fewkesi .50 0.00 25.00 
Porifera unid. (encrusting) .50 0.00 25.00 
Dictyoneuropsis / Dictyoneurum .42 0.00 8.33 
Sargassum spp. .42 0.00 16.67 
Gorgoniacea .33 0.00 16.67 
erect coralline algae .25 0.00 8.33 
diatomaceous scum .17 0.00 8.33 
tunicates, colonial/social unid. .17 0.00 8.33 

RELIEF 
substrate, slight relief 67.00 0.09 91.67 
substrate, high relief 16.50 0.09 41.67 
substrate, moderate relief 8.83 0.03 75.00 
substrate, flat relief 7.67 0.03 58.33 

SUBSTRATE 
bedrock 64.83 0.07 100.00 
sand (shell gravel) 29.17 0.09 83.33 
boulder 11.67 0.03 83.33 
cobble 1.58 0.01 33.33 
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Site Number: 49 
Site: Gull Isle 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 4,788 399.00 270.91 66.67 
Strongylocentrotus franciscanus 3,836 319.67 112.67 91.67 
Patiria miniata 1,684 140.33 27.75 100.00 
Anthopleura sola 903 75.25 34.16 58.33 
Pisaster giganteus 474 39.50 7.40 100.00 
Lophogorgia chilensis 150 12.50 7.12 50.00 
Parastichopus parvimensis 150 12.50 3.74 75.00 
Pycnopodia helianthoides 123 10.25 3.06 66.67 
Mediaster aequalis 93 7.75 5.96 25.00 
Megastrea undosa 81 6.75 2.40 50.00 
Cypraea spadicea 72 6.00 2.18 66.67 
Lithopoma gibberosum 57 4.75 1.75 58.33 
Tethya aurantia 57 4.75 2.20 50.00 
Crassadoma gigantea 39 3.25 1.14 50.00 
Urticina spp. 33 2.75 1.75 33.33 
Kelletia kelletii 30 2.50 1.03 41.67 
Urticina lofotensis 30 2.50 1.47 41.67 
Pisaster ochraceus 15 1.25 1.01 16.67 
Megathura crenulata 12 1.00 0.77 16.67 
Aplysia californica 9 0.75 0.54 16.67 
Muricea californica 3 0.25 0.25 8.33 
Octopus spp. 3 0.25 0.25 8.33 
Pachycerianthus fimbriatus 3 0.25 0.25 8.33 
Panulirus interruptus 3 0.25 0.25 8.33 
Parastichopus californicus 3 0.25 0.25 8.33 

Algae 
Macrocystis pyrifera 2,094 174.50 42.69 100.00 
Cystoseira osmundacea 1,624 135.33 51.69 66.67 
Eisenia arborea 1,487 123.92 46.05 100.00 
Agarum fimbriatum 72 6.00 6.00 8.33 
Pterygophora californica 36 3.00 1.85 25.00 
Laminaria farlowii 21 1.75 0.78 33.33 
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 D-66 

Site Number: 49 
Site: Gull Isle 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 26.92 0.04 100.00 
red algae (erect) 15.50 0.04 91.67 
bryozoa unid. (encrusting) 12.08 0.03 91.67 
mud 8.25 0.04 50.00 
solitary tube worm 4.25 0.02 41.67 
erect coralline algae 3.75 0.01 83.33 
Macrocystis spp. (holdfast) 3.42 0.02 66.67 
non-coralline crust 3.00 0.01 58.33 
Porifera unid. (encrusting) 2.58 0.01 50.00 
Balanophyllia / Paracyathus / Astrangia 1.92 0.01 50.00 
Cystoseira osmundacea 1.92 0.01 25.00 
Corynactis californica 1.50 0.01 41.67 
red algal turf 1.33 0.01 16.67 
shell debris 1.33 0.01 33.33 
tunicates, colonial/social unid. 1.25 0.01 33.33 
Phaeophyta unid. 1.08 0.01 16.67 
Chaetopterus / Diopatra .92 0.01 25.00 
holdfast, unid. (dead) .83 0.00 25.00 
Hydroida .75 0.00 33.33 
Salmacina tribranchiata .67 0.00 25.00 
Chlorophyte unid. a .42 0.00 16.67 
rock .42 0.00 16.67 
diatomaceous scum .33 0.00 16.67 
unidentified tube mat .25 0.00 8.33 
Anthozoa unid. .17 0.00 8.33 
Cirripedia unid. a .17 0.00 8.33 
Gorgoniacea .17 0.00 8.33 
Stylaster californicus .17 0.00 8.33 

RELIEF 
substrate, slight relief 71.08 0.09 91.67 
substrate, moderate relief 16.25 0.05 58.33 
substrate, high relief 11.08 0.07 41.67 
substrate, flat relief 1.58 0.01 41.67 

SUBSTRATE 
bedrock 82.83 0.06 100.00 
boulder 9.92 0.05 75.00 
sand (shell gravel) 9.33 0.03 83.33 
cobble 3.08 0.01 58.33 
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 D-67 

Site Number: 50 
Site: Valley 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 11,664 972.00 475.74 91.67 
Strongylocentrotus franciscanus 5,895 491.25 126.40 91.67 
Megastrea undosa 1,350 112.50 48.19 58.33 
Lophogorgia chilensis 370 30.83 16.60 66.67 
Tethya aurantia 246 20.50 5.86 75.00 
Pachycerianthus fimbriatus 225 18.75 7.83 41.67 
Muricea fruticosa 123 10.25 8.37 50.00 
Muricea californica 120 10.00 4.00 58.33 
Patiria miniata 117 9.75 3.84 66.67 
Parastichopus parvimensis 72 6.00 2.58 75.00 
Pisaster giganteus 54 4.50 1.45 66.67 
Urticina lofotensis 54 4.50 2.32 41.67 
Aplysia californica 42 3.50 1.56 33.33 
Crassadoma gigantea 42 3.50 1.88 41.67 
Anthopleura sola 36 3.00 0.83 66.67 
Megathura crenulata 27 2.25 1.29 33.33 
Urticina spp. 27 2.25 1.78 16.67 
Cypraea spadicea 18 1.50 0.78 33.33 
Panulirus interruptus 18 1.50 1.50 8.33 
Pycnopodia helianthoides 6 0.50 0.50 8.33 
Centrostephanus coronatus 3 0.25 0.25 8.33 
Octopus spp. 3 0.25 0.25 8.33 
Pisaster ochraceus 3 0.25 0.25 8.33 

Algae 
Macrocystis pyrifera 1,770 147.50 24.67 100.00 
Cystoseira osmundacea 660 55.00 11.62 100.00 
Pterygophora californica 270 22.50 11.22 50.00 
Eisenia arborea 108 9.00 3.02 66.67 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-68 

Site Number: 50 
Site: Valley 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 14.58 0.03 100.00 
Phragmatopoma californica 8.25 0.02 66.67 
bryozoa unid. (encrusting) 7.50 0.02 83.33 
rock 4.17 0.03 16.67 
shell debris 3.25 0.01 50.00 
Macrocystis spp. (holdfast) 3.17 0.00 91.67 
mud 3.00 0.02 33.33 
Chaetopterus / Diopatra 2.08 0.01 41.67 
Cystoseira osmundacea 1.92 0.01 58.33 
erect coralline algae 1.58 0.01 41.67 
red algal turf 1.50 0.01 25.00 
red algae (erect) 1.33 0.01 41.67 
Hydroida 1.25 0.01 25.00 
solitary tube worm 1.17 0.01 33.33 
non-coralline crust 1.08 0.01 25.00 
Phaeophyta unid. .75 0.00 25.00 
holdfast, unid. (dead) .50 0.00 25.00 
Porifera unid. (encrusting) .50 0.00 25.00 
tunicate, solitary unid. .50 0.00 25.00 
Corynactis californica .42 0.00 16.67 
Cucumaria spp. .42 0.00 16.67 
tunicates, colonial/social unid. .33 0.00 16.67 
Chlorophyte unid. a .17 0.00 8.33 
Cirripedia unid. a .17 0.00 8.33 
Gorgoniacea .17 0.00 8.33 
Salmacina tribranchiata .17 0.00 8.33 

RELIEF 
substrate, slight relief 63.58 0.11 100.00 
substrate, flat relief 36.25 0.11 75.00 
substrate, high relief .17 0.00 8.33 

SUBSTRATE 
sand (shell gravel) 86.33 0.16 100.00 
bedrock 34.50 0.10 75.00 
boulder 12.00 0.04 66.67 
cobble 7.83 0.03 50.00 

SUPERLAYER 
under brittlestars .17 0.00 8.33 
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 D-69 

Site Number: 51 
Site: Yellowbanks 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 4,122 343.50 287.41 66.67 
Strongylocentrotus franciscanus 3,967 330.58 220.04 75.00 
Patiria miniata 469 39.08 14.89 75.00 
Megastrea undosa 393 32.75 9.44 83.33 
Pisaster giganteus 270 22.50 4.68 100.00 
Kelletia kelletii 222 18.50 5.30 91.67 
Lophogorgia chilensis 180 15.00 6.48 66.67 
Tethya aurantia 150 12.50 3.54 75.00 
Anthopleura sola 138 11.50 3.22 75.00 
Urticina lofotensis 129 10.75 3.63 75.00 
Pachycerianthus fimbriatus 126 10.50 3.79 66.67 
Parastichopus parvimensis 117 9.75 4.76 58.33 
Cypraea spadicea 54 4.50 2.17 41.67 
Muricea californica 51 4.25 1.45 50.00 
Megathura crenulata 45 3.75 1.89 33.33 
Pycnopodia helianthoides 27 2.25 1.78 16.67 
Lithopoma gibberosum 24 2.00 1.75 16.67 
Panulirus interruptus 18 1.50 1.25 16.67 
Lytechinus anamesus 15 1.25 1.01 16.67 
Crassadoma gigantea 12 1.00 0.43 33.33 
Cancer spp. 6 0.50 0.34 16.67 
Dermasterias imbricata 6 0.50 0.50 8.33 
Haliotis corrugata 6 0.50 0.50 8.33 
Aplysia californica 3 0.25 0.25 8.33 
Muricea fruticosa 3 0.25 0.25 8.33 
Urticina spp. 3 0.25 0.25 8.33 

Algae 
Pterygophora californica 2,041 170.08 54.47 91.67 
Cystoseira osmundacea 2,014 167.83 44.13 91.67 
Macrocystis pyrifera 1,296 108.00 30.02 100.00 
Laminaria farlowii 447 37.25 15.33 58.33 
Eisenia arborea 162 13.50 10.89 33.33 
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Site Number: 51 
Site: Yellowbanks 
Location: Santa Cruz Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 22.67 0.04 100.00 
rock 11.00 0.03 91.67 
bryozoa unid. (encrusting) 8.58 0.03 83.33 
erect coralline algae 6.67 0.02 66.67 
mud 5.50 0.03 41.67 
red algae (erect) 5.42 0.02 75.00 
Macrocystis spp. (holdfast) 4.17 0.01 75.00 
Cystoseira osmundacea 2.75 0.02 33.33 
tunicates, colonial/social unid. 2.33 0.01 66.67 
Hydroida 2.08 0.01 50.00 
diatomaceous scum 1.75 0.01 41.67 
Corynactis californica 1.67 0.01 16.67 
Phragmatopoma californica 1.00 0.01 16.67 
Balanophyllia / Paracyathus / Astrangia .92 0.00 33.33 
shell debris .83 0.00 41.67 
solitary tube worm .75 0.00 33.33 
Porifera unid. (encrusting) .67 0.00 33.33 
non-coralline crust .42 0.00 16.67 
Chaetopterus / Diopatra .33 0.00 16.67 
Laminarian (holdfast) .33 0.00 16.67 
Pelecypoda unid. boring .33 0.00 16.67 
Chlorophyte unid. a .17 0.00 8.33 
Dodecaceria fewkesi .17 0.00 8.33 
holdfast, unid. (dead) .17 0.00 8.33 
Phaeophyta unid. .17 0.00 8.33 
red algal turf .17 0.00 8.33 
Serpulorbis squamigerus .17 0.00 8.33 

RELIEF 
substrate, slight relief 80.92 0.08 100.00 
substrate, flat relief 18.42 0.08 58.33 
substrate, moderate relief .58 0.00 25.00 
substrate, high relief .25 0.00 8.33 

SUBSTRATE 
bedrock 58.25 0.09 100.00 
sand (shell gravel) 34.42 0.07 83.33 
cobble 14.42 0.05 83.33 
boulder 12.42 0.04 66.67 

SUPERLAYER 
under Laminaria 1.25 0.01 25.00 
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Site Number: 52 
Site: Anacapa West Isle 
Location: Anacapa Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 19,958 1663.17 468.73 100.00 
Strongylocentrotus franciscanus 9,371 780.92 176.50 100.00 
Patiria miniata 1,434 119.50 48.10 100.00 
Centrostephanus coronatus 1,073 89.42 21.13 100.00 
Crassadoma gigantea 825 68.75 39.85 75.00 
Pachycerianthus fimbriatus 633 52.75 30.87 50.00 
Parastichopus parvimensis 600 50.00 15.24 100.00 
Lophogorgia chilensis 459 38.25 21.77 41.67 
Megastrea undosa 195 16.25 8.87 58.33 
Megathura crenulata 180 15.00 5.59 66.67 
Tethya aurantia 180 15.00 12.87 33.33 
Aplysia californica 144 12.00 4.24 66.67 
Pisaster giganteus 102 8.50 2.36 66.67 
Anthopleura sola 78 6.50 3.50 41.67 
Muricea californica 45 3.75 1.23 50.00 
Urticina lofotensis 33 2.75 1.35 41.67 
Cypraea spadicea 27 2.25 1.05 33.33 
Kelletia kelletii 27 2.25 1.74 25.00 
Panulirus interruptus 24 2.00 1.07 33.33 
Lithopoma gibberosum 21 1.75 1.25 25.00 
Lytechinus anamesus 18 1.50 1.01 16.67 
Pisaster ochraceus 6 0.50 0.50 8.33 
Mediaster aequalis 3 0.25 0.25 8.33 

Algae 
Eisenia arborea 509 42.42 21.24 58.33 
Cystoseira osmundacea 30 2.50 2.02 16.67 
Laminaria farlowii 6 0.50 0.34 16.67 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-72 

Site Number: 52 
Site: Anacapa West Isle 
Location: Anacapa Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 25.17 0.04 100.00 
solitary tube worm 10.25 0.02 100.00 
red algae (erect) 9.58 0.03 75.00 
diatomaceous scum 9.25 0.03 83.33 
bryozoa unid. (encrusting) 6.42 0.01 91.67 
Corynactis californica 4.92 0.02 58.33 
rock 4.42 0.01 66.67 
Phaeophyta unid. 3.50 0.02 58.33 
erect coralline algae 1.67 0.01 16.67 
red algal turf 1.42 0.01 25.00 
shell debris 1.25 0.01 33.33 
Hydroida 1.17 0.01 25.00 
Chlorophyte unid. a 1.00 0.01 25.00 
Balanophyllia / Paracyathus / Astrangia .92 0.00 25.00 
non-coralline crust .83 0.01 16.67 
tunicates, colonial/social unid. .83 0.00 25.00 
Gorgoniacea .67 0.00 25.00 
Sargassum spp. .67 0.01 8.33 
Cystoseira osmundacea .58 0.00 16.67 
Anthozoa unid. .33 0.00 16.67 
Serpulorbis squamigerus .33 0.00 16.67 
Salmacina tribranchiata .25 0.00 8.33 
Chaetopterus / Diopatra .17 0.00 8.33 
Cirripedia unid. a .17 0.00 8.33 
Dictyoneuropsis / Dictyoneurum .17 0.00 8.33 
Laminarian (holdfast) .17 0.00 8.33 
Pectinidae .17 0.00 8.33 
Porifera unid. (encrusting) .17 0.00 8.33 

RELIEF 
substrate, slight relief 60.92 0.07 100.00 
substrate, high relief 17.42 0.07 66.67 
substrate, moderate relief 12.92 0.03 83.33 
substrate, flat relief 8.58 0.05 41.67 

SUBSTRATE 
bedrock 65.92 0.09 100.00 
sand (shell gravel) 29.08 0.11 66.67 
boulder 14.17 0.04 83.33 
cobble 4.50 0.02 75.00 

SUPERLAYER 
under brittlestars 6.75 0.05 16.67 
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Site Number: 53 
Site: Anacapa Middle Isle 
Location: Anacapa Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 79,354 6612.83 2033.15 83.33 
Strongylocentrotus franciscanus 14,658 1221.50 776.18 100.00 
Centrostephanus coronatus 1,668 139.00 30.68 100.00 
Parastichopus parvimensis 705 58.75 13.51 100.00 
Patiria miniata 420 35.00 10.33 83.33 
Megastrea undosa 270 22.50 6.80 83.33 
Aplysia californica 189 15.75 10.02 41.67 
Lophogorgia chilensis 159 13.25 5.74 41.67 
Pisaster giganteus 120 10.00 2.72 83.33 
Pachycerianthus fimbriatus 96 8.00 2.46 83.33 
Crassadoma gigantea 90 7.50 2.52 75.00 
Lytechinus anamesus 84 7.00 5.47 25.00 
Panulirus interruptus 48 4.00 1.93 41.67 
Cypraea spadicea 42 3.50 1.98 41.67 
Megathura crenulata 42 3.50 1.52 41.67 
Muricea fruticosa 24 2.00 2.00 8.33 
Loxorhynchus grandis 9 0.75 0.75 8.33 
Kelletia kelletii 6 0.50 0.34 16.67 
Muricea californica 6 0.50 0.34 16.67 
Anthopleura sola 3 0.25 0.25 8.33 
Pycnopodia helianthoides 3 0.25 0.25 8.33 
Tethya aurantia 3 0.25 0.25 8.33 
Urticina lofotensis 3 0.25 0.25 8.33 

Algae 
Cystoseira osmundacea 45 3.75 2.77 25.00 
Macrocystis pyrifera 39 3.25 3.25 8.33 
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 D-74 

Site Number: 53 
Site: Anacapa Middle Isle 
Location: Anacapa Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 39.25 0.03 100.00 
rock 15.08 0.04 91.67 
red algae (erect) 7.08 0.01 100.00 
red algal turf 6.58 0.03 75.00 
solitary tube worm 6.08 0.01 91.67 
mud 3.25 0.01 41.67 
Phaeophyta unid. 2.92 0.02 41.67 
bryozoa unid. (encrusting) 2.50 0.00 83.33 
shell debris 2.08 0.01 50.00 
non-coralline crust 1.92 0.01 50.00 
diatomaceous scum 1.50 0.01 41.67 
Sargassum spp. 1.17 0.01 33.33 
Anthozoa unid. 1.00 0.01 25.00 
Cirripedia unid. a .75 0.00 33.33 
Cucumaria spp. .75 0.00 25.00 
Hydroida .67 0.00 33.33 
tunicates, colonial/social unid. .67 0.00 33.33 
Gorgoniacea .50 0.00 25.00 
Dodecaceria fewkesi .42 0.00 16.67 
erect coralline algae .42 0.00 8.33 
Balanophyllia / Paracyathus / Astrangia .33 0.00 16.67 
Chlorophyte unid. a .33 0.00 16.67 
Chaetopterus / Diopatra .17 0.00 8.33 
Corynactis californica .17 0.00 8.33 
Cystoseira osmundacea .17 0.00 8.33 
Pelecypoda unid. boring .17 0.00 8.33 

RELIEF 
substrate, slight relief 81.67 0.05 100.00 
substrate, moderate relief 9.92 0.03 83.33 
substrate, high relief 8.00 0.03 58.33 
substrate, flat relief .42 0.00 8.33 

SUBSTRATE 
bedrock 69.25 0.08 100.00 
boulder 18.17 0.06 91.67 
sand (shell gravel) 12.83 0.03 91.67 
cobble 4.58 0.01 66.67 

SUPERLAYER 
under brittlestars 3.50 0.03 16.67 
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Site Number: 54 
Site: Anacapa East Isle 
Location: Anacapa Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus franciscanus 6,144 512.00 83.12 100.00 
Strongylocentrotus purpuratus 4,272 356.00 106.86 100.00 
Parastichopus parvimensis 1,508 125.67 20.96 100.00 
Megastrea undosa 982 81.83 21.10 83.33 
Pachycerianthus fimbriatus 300 25.00 17.23 50.00 
Anthopleura sola 192 16.00 7.45 41.67 
Crassadoma gigantea 150 12.50 4.68 75.00 
Megathura crenulata 105 8.75 1.83 83.33 
Cypraea spadicea 87 7.25 3.63 50.00 
Pisaster giganteus 87 7.25 2.07 75.00 
Centrostephanus coronatus 48 4.00 3.49 16.67 
Patiria miniata 42 3.50 2.02 41.67 
Aplysia californica 24 2.00 1.19 25.00 
Lithopoma gibberosum 24 2.00 1.30 25.00 
Lophogorgia chilensis 21 1.75 1.75 8.33 
Panulirus interruptus 21 1.75 1.25 25.00 
Tethya aurantia 21 1.75 1.01 33.33 
Kelletia kelletii 12 1.00 0.56 25.00 
Anthopleura xanthogrammica 9 0.75 0.75 8.33 
Muricea californica 9 0.75 0.75 8.33 
Urticina lofotensis 9 0.75 0.54 16.67 

Algae 
Laminaria farlowii 4,335 361.25 123.26 91.67 
Cystoseira osmundacea 2,561 213.42 109.39 91.67 
Eisenia arborea 771 64.25 17.99 100.00 
Macrocystis pyrifera 642 53.50 10.95 100.00 
Pterygophora californica 36 3.00 1.61 33.33 
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Site Number: 54 
Site: Anacapa East Isle 
Location: Anacapa Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
erect coralline algae 17.33 0.03 100.00 
coralline crust 15.67 0.03 91.67 
bryozoa unid. (encrusting) 13.92 0.03 91.67 
red algae (erect) 13.17 0.04 91.67 
Cystoseira osmundacea 5.92 0.02 66.67 
non-coralline crust 5.25 0.01 91.67 
solitary tube worm 4.33 0.02 41.67 
Phaeophyta unid. 3.08 0.02 50.00 
diatomaceous scum 2.58 0.02 25.00 
Hydroida 1.58 0.01 41.67 
rock 1.33 0.01 41.67 
tunicates, colonial/social unid. 1.08 0.00 41.67 
mud 1.00 0.01 25.00 
Porifera unid. (encrusting) 1.00 0.00 50.00 
Chlorophyte unid. a .92 0.00 41.67 
sand (shell gravel) .92 0.01 8.33 
Phragmatopoma californica .83 0.00 25.00 
shell debris .83 0.01 16.67 
Balanophyllia / Paracyathus / Astrangia .75 0.00 33.33 
red algal turf .75 0.00 25.00 
Dodecaceria fewkesi .67 0.00 33.33 
Macrocystis spp. (holdfast) .33 0.00 16.67 
Anthozoa unid. .17 0.00 8.33 
Cirripedia unid. a .17 0.00 8.33 
Corynactis californica .17 0.00 8.33 
Egregia menziesii .17 0.00 8.33 
holdfast, unid. (dead) .17 0.00 8.33 
Sargassum spp. .17 0.00 8.33 
Serpulorbis squamigerus .17 0.00 8.33 
tunicate, solitary unid. .17 0.00 8.33 

RELIEF 
substrate, slight relief 56.58 0.10 91.67 
substrate, high relief 20.25 0.08 41.67 
substrate, flat relief 12.17 0.06 41.67 
substrate, moderate relief 11.17 0.04 75.00 

SUBSTRATE 
bedrock 50.92 0.11 91.67 
boulder 30.25 0.08 75.00 
sand (shell gravel) 15.83 0.05 58.33 
cobble 9.58 0.04 41.67 

SUPERLAYER 
under Laminaria 10.83 0.04 58.33 
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Site Number: 55 
Site: Cat Rock 
Location: Anacapa Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 7,241 603.42 133.56 100.00 
Strongylocentrotus franciscanus 2,494 207.83 51.92 100.00 
Megastrea undosa 345 28.75 5.95 100.00 
Anthopleura sola 83 6.92 2.56 66.67 
Parastichopus californicus 27 2.25 1.65 41.67 
Patiria miniata 23 1.92 0.80 66.67 
Megathura crenulata 17 1.42 0.38 75.00 
Crassadoma gigantea 16 1.33 0.77 41.67 
Aplysia californica 15 1.25 0.54 50.00 
Cypraea spadicea 14 1.17 0.53 33.33 
Urticina spp. 10 0.83 0.66 25.00 
Kelletia kelletii 9 0.75 0.30 41.67 
Muricea californica 6 0.50 0.29 25.00 
Lytechinus anamesus 5 0.42 0.42 8.33 
Tethya aurantia 5 0.42 0.15 41.67 
Parastichopus parvimensis 4 0.33 0.14 33.33 
Muricea fruticosa 3 0.25 0.13 25.00 
Styela montereyensis 3 0.25 0.13 25.00 
Centrostephanus coronatus 2 0.17 0.11 16.67 
Lophogorgia chilensis 1 0.08 0.08 8.33 
Pisaster giganteus 1 0.08 0.08 8.33 

Algae 
Cystoseira osmundacea 2,975 247.92 95.44 100.00 
Macrocystis pyrifera 693 57.75 11.06 100.00 
Eisenia arborea 100 8.33 5.09 50.00 
Laminaria farlowii 1 0.08 0.08 8.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-78 

Site Number: 55 
Site: Cat Rock 
Location: Anacapa Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 16.83 0.03 100.00 
shell debris 16.42 0.04 75.00 
Chaetopterus / Diopatra 9.33 0.02 83.33 
bryozoa unid. (encrusting) 7.75 0.03 58.33 
erect coralline algae 7.00 0.02 66.67 
Phragmatopoma californica 4.42 0.02 33.33 
Sargassum spp. 3.67 0.02 33.33 
Phaeophyta unid. 3.50 0.01 66.67 
red algal turf 3.33 0.01 50.00 
non-coralline crust 2.50 0.01 41.67 
Cystoseira osmundacea 1.92 0.01 25.00 
red algae (erect) 1.92 0.01 25.00 
Macrocystis spp. (holdfast) 1.83 0.01 50.00 
tunicates, colonial/social unid. 1.25 0.00 41.67 
solitary tube worm 1.08 0.01 16.67 
Balanophyllia / Paracyathus / Astrangia 1.00 0.00 33.33 
Serpulorbis squamigerus 1.00 0.00 33.33 
diatomaceous scum .75 0.00 25.00 
holdfast, unid. (dead) .75 0.00 25.00 
Chlorophyte unid. a .25 0.00 8.33 
Hydroida .25 0.00 8.33 

RELIEF 
substrate, flat relief 58.67 0.08 100.00 
substrate, slight relief 39.33 0.07 83.33 
substrate, moderate relief 1.08 0.01 8.33 
substrate, high relief .83 0.01 8.33 

SUBSTRATE 
sand (shell gravel) 47.75 0.09 91.67 
bedrock 24.50 0.08 58.33 
cobble 23.08 0.05 83.33 
boulder 17.75 0.05 83.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-79 

Site Number: 56 
Site: Southwest Lighthouse 
Location: Anacapa Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 7,716 643.00 104.11 100.00 
Strongylocentrotus franciscanus 3,060 255.00 65.30 100.00 
Anthopleura sola 434 36.17 9.94 100.00 
Megastrea undosa 233 19.42 4.63 100.00 
Patiria miniata 42 3.50 1.70 58.33 
Crassadoma gigantea 31 2.58 1.62 41.67 
Megathura crenulata 30 2.50 1.08 58.33 
Tethya aurantia 16 1.33 0.80 25.00 
Lophogorgia chilensis 12 1.00 0.83 25.00 
Kelletia kelletii 9 0.75 0.66 16.67 
Cypraea spadicea 5 0.42 0.26 25.00 
Muricea fruticosa 5 0.42 0.29 16.67 
Aplysia californica 4 0.33 0.33 8.33 
Muricea californica 4 0.33 0.26 16.67 
Parastichopus parvimensis 4 0.33 0.26 16.67 
Anthopleura elegantissima 3 0.25 0.25 8.33 
Pisaster giganteus 2 0.17 0.11 16.67 
Cancer spp. 1 0.08 0.08 8.33 
Lytechinus anamesus 1 0.08 0.08 8.33 
Pisaster ochraceus 1 0.08 0.08 8.33 
Urticina spp. 1 0.08 0.08 8.33 

Algae 
Macrocystis pyrifera 290 24.17 4.49 100.00 
Cystoseira osmundacea 163 13.58 4.40 75.00 
Eisenia arborea 149 12.42 7.50 41.67 
Laminaria farlowii 25 2.08 1.56 16.67 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-80 

Site Number: 56 
Site: Southwest Lighthouse 
Location: Anacapa Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 23.92 0.04 91.67 
erect coralline algae 11.08 0.04 58.33 
Phaeophyta unid. 9.42 0.02 83.33 
Phragmatopoma californica 4.92 0.03 41.67 
bryozoa unid. (encrusting) 4.50 0.03 16.67 
red algae (erect) 4.42 0.02 50.00 
Macrocystis spp. (holdfast) 4.08 0.01 75.00 
Chaetopterus / Diopatra 3.75 0.02 50.00 
shell debris 2.50 0.01 33.33 
non-coralline crust 1.92 0.01 41.67 
Hydroida 1.33 0.01 33.33 
solitary tube worm 1.33 0.01 25.00 
Anthozoa unid. 1.08 0.01 16.67 
diatomaceous scum 1.08 0.01 25.00 
tunicate, solitary unid. .83 0.01 8.33 
Balanophyllia / Paracyathus / Astrangia .75 0.00 25.00 
Chlorophyte unid. a .50 0.00 16.67 
Pectinidae .50 0.00 16.67 
red algal turf .50 0.00 16.67 
tunicates, colonial/social unid. .50 0.00 16.67 
Cystoseira osmundacea .25 0.00 8.33 
holdfast, unid. (dead) .25 0.00 8.33 
mud .25 0.00 8.33 
rock .25 0.00 8.33 
unidentified tube mat .25 0.00 8.33 

RELIEF 
substrate, slight relief 54.42 0.09 91.67 
substrate, flat relief 33.83 0.06 91.67 
substrate, moderate relief 10.33 0.05 33.33 
substrate, high relief 1.42 0.01 8.33 

SUBSTRATE 
sand (shell gravel) 41.33 0.11 75.00 
boulder 41.08 0.09 83.33 
bedrock 23.92 0.07 83.33 
cobble 13.08 0.02 91.67 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-81 

Site Number: 58 
Site: King Harbor 
Location: Los Angeles 
Replicate Transects: 10 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Muricea californica 525 52.50 18.65 70.00 
Centrostephanus coronatus 182 18.20 6.19 50.00 
Megastrea undosa 102 10.20 4.13 70.00 
Muricea fruticosa 78 7.80 4.93 60.00 
Pisaster giganteus 57 5.70 3.65 50.00 
Strongylocentrotus purpuratus 56 5.60 2.40 50.00 
Strongylocentrotus franciscanus 21 2.10 0.91 50.00 
Lithopoma gibberosum 11 1.10 1.10 10.00 
Crassadoma gigantea 10 1.00 0.30 60.00 
Megathura crenulata 7 0.70 0.37 30.00 
Lophogorgia chilensis 3 0.30 0.21 20.00 
Parastichopus parvimensis 3 0.30 0.21 20.00 
Dermasterias imbricata 1 0.10 0.10 10.00 
Kelletia kelletii 1 0.10 0.10 10.00 
Patiria miniata 1 0.10 0.10 10.00 
Pisaster brevispinus 1 0.10 0.10 10.00 

Algae 
Cystoseira osmundacea 20 2.00 1.27 30.00 
Macrocystis pyrifera 11 1.10 0.43 50.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-82 

Site Number: 58 
Site: King Harbor 
Location: Los Angeles 
Replicate Transects: 10 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 27.30 0.08 90.00 
shell debris 11.00 0.05 60.00 
coralline crust 8.60 0.02 90.00 
mud 8.60 0.07 30.00 
Corynactis californica 7.90 0.04 40.00 
Phaeophyta unid. 6.00 0.02 50.00 
bryozoa unid. (encrusting) 4.60 0.01 70.00 
Balanophyllia / Paracyathus / Astrangia 4.30 0.02 30.00 
erect coralline algae 4.10 0.02 50.00 
rock 2.30 0.01 30.00 
Chlorophyte unid. a 2.00 0.01 20.00 
tunicate, solitary unid. 1.30 0.01 30.00 
Sargassum spp. .70 0.01 10.00 
Macrocystis spp. (holdfast) .60 0.00 20.00 
diatomaceous scum .30 0.00 10.00 
Porifera unid. (encrusting) .30 0.00 10.00 
Pterygophora californica (holdfast) .30 0.00 10.00 
solitary tube worm .30 0.00 10.00 

RELIEF 
substrate, moderate relief 50.20 0.11 100.00 
substrate, slight relief 39.30 0.09 90.00 
substrate, flat relief 5.20 0.03 50.00 
substrate, high relief 5.00 0.03 30.00 

SUBSTRATE 
bedrock 52.70 0.10 90.00 
sand (shell gravel) 27.70 0.15 50.00 
boulder 19.00 0.05 90.00 
cobble 9.70 0.05 60.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-83 

Site Number: 59 
Site: Rocky Point 
Location: Los Angeles 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 645 53.75 13.17 91.67 
Parastichopus californicus 526 43.83 24.92 41.67 
Megastrea undosa 490 40.83 9.75 91.67 
Centrostephanus coronatus 455 37.92 9.41 100.00 
Strongylocentrotus franciscanus 104 8.67 3.28 66.67 
Kelletia kelletii 65 5.42 1.40 83.33 
Pisaster giganteus 11 0.92 0.31 50.00 
Loxorhynchus grandis 5 0.42 0.26 25.00 
Megathura crenulata 5 0.42 0.26 25.00 
Panulirus interruptus 3 0.25 0.25 8.33 
Anthopleura sola 2 0.17 0.11 16.67 
Henricia leviuscula 1 0.08 0.08 8.33 

Algae 
Pterygophora californica 311 25.92 13.20 33.33 
Macrocystis pyrifera 222 18.50 5.00 91.67 
Cystoseira osmundacea 63 5.25 1.79 50.00 
Laminaria farlowii 24 2.00 1.17 33.33 
Eisenia arborea 5 0.42 0.34 16.67 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-84 

Site Number: 59 
Site: Rocky Point 
Location: Los Angeles 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 20.17 0.03 100.00 
red algae (erect) 15.25 0.04 83.33 
bryozoa unid. (encrusting) 11.00 0.04 58.33 
Phaeophyta unid. 8.50 0.02 66.67 
erect coralline algae 7.67 0.03 33.33 
Macrocystis spp. (holdfast) 7.08 0.01 91.67 
rock 3.17 0.01 50.00 
Cucumaria spp. 1.67 0.01 25.00 
solitary tube worm 1.17 0.01 25.00 
diatomaceous scum .83 0.01 8.33 
Pterygophora californica (holdfast) .83 0.01 16.67 
Cirripedia unid. a .58 0.01 8.33 
Pelecypoda unid. .50 0.00 16.67 
tunicates, colonial/social unid. .50 0.00 16.67 
Porifera unid. (encrusting) .25 0.00 8.33 
Balanophyllia / Paracyathus / Astrangia .17 0.00 8.33 

RELIEF 
substrate, slight relief 49.33 0.08 83.33 
substrate, moderate relief 30.08 0.09 75.00 
substrate, flat relief 18.08 0.05 75.00 
substrate, high relief 2.92 0.02 41.67 

SUBSTRATE 
boulder 40.33 0.09 91.67 
sand (shell gravel) 40.25 0.13 83.33 
bedrock 32.92 0.10 75.00 
cobble 6.83 0.02 75.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-85 

Site Number: 60 
Site: Point Vicente 
Location: Los Angeles 
Replicate Transects: 9 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 3,067 340.78 124.49 100.00 
Urticina spp. 558 62.00 61.00 33.33 
Centrostephanus coronatus 226 25.11 4.47 100.00 
Muricea californica 138 15.33 5.61 66.67 
Pisaster giganteus 94 10.44 2.32 100.00 
Patiria miniata 62 6.89 2.98 55.56 
Parastichopus parvimensis 41 4.56 2.06 66.67 
Pisaster brevispinus 31 3.44 1.89 44.44 
Kelletia kelletii 27 3.00 1.24 66.67 
Strongylocentrotus franciscanus 24 2.67 0.60 88.89 
Tethya aurantia 18 2.00 0.90 44.44 
Dermasterias imbricata 17 1.89 1.31 44.44 
Megastrea undosa 13 1.44 0.53 66.67 
Pisaster ochraceus 13 1.44 0.67 44.44 
Megathura crenulata 6 0.67 0.33 44.44 
Lophogorgia chilensis 3 0.33 0.24 22.22 
Panulirus interruptus 3 0.33 0.33 11.11 
Crassadoma gigantea 2 0.22 0.22 11.11 
Lithopoma gibberosum 1 0.11 0.11 11.11 
Pycnopodia helianthoides 1 0.11 0.11 11.11 

Algae 
Pterygophora californica 3 0.33 0.33 11.11 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-86 

Site Number: 60 
Site: Point Vicente 
Location: Los Angeles 
Replicate Transects: 9 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 30.00 0.10 66.67 
rock 28.11 0.13 55.56 
red algae (erect) 12.11 0.04 88.89 
Anthozoa unid. 7.44 0.04 33.33 
shell debris 6.00 0.04 44.44 
diatomaceous scum 3.00 0.02 33.33 
Corynactis californica 2.89 0.01 44.44 
Balanophyllia / Paracyathus / Astrangia 2.56 0.01 44.44 
tunicate, solitary unid. 1.89 0.01 22.22 
Hydroida 1.11 0.01 22.22 
bryozoa unid. (encrusting) .78 0.01 11.11 
Porifera unid. (encrusting) .78 0.01 11.11 

RELIEF 
substrate, slight relief 52.67 0.12 100.00 
substrate, moderate relief 19.22 0.06 66.67 
substrate, flat relief 18.11 0.10 44.44 
substrate, high relief 9.89 0.05 44.44 

SUBSTRATE 
bedrock 62.67 0.11 100.00 
boulder 22.22 0.09 77.78 
cobble 12.11 0.03 77.78 
sand (shell gravel) 6.33 0.03 44.44 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-87 

Site Number: 61 
Site: Dana Point 
Location: Orange 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus franciscanus 300 25.00 14.36 58.33 
Strongylocentrotus purpuratus 228 19.00 11.76 50.00 
Muricea californica 85 7.08 5.02 16.67 
Muricea fruticosa 44 3.67 3.67 8.33 
Lophogorgia chilensis 27 2.25 1.67 25.00 
Pisaster giganteus 8 0.67 0.31 33.33 
Panulirus interruptus 6 0.50 0.42 16.67 
Megastrea undosa 3 0.25 0.18 16.67 
Styela montereyensis 3 0.25 0.25 8.33 
Megathura crenulata 1 0.08 0.08 8.33 

Algae 
Pterygophora californica 83 6.92 4.41 41.67 
Macrocystis pyrifera 27 2.25 1.32 33.33 
Eisenia arborea 26 2.17 0.95 50.00 
Laminaria farlowii 20 1.67 1.23 16.67 
Cystoseira osmundacea 15 1.25 0.82 25.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-88 

Site Number: 61 
Site: Dana Point 
Location: Orange 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
erect coralline algae 15.58 0.04 83.33 
red algae (erect) 13.67 0.04 83.33 
coralline crust 9.25 0.02 75.00 
red algal turf 7.00 0.04 25.00 
Phaeophyta unid. 6.00 0.03 58.33 
bryozoa unid. (encrusting) 2.83 0.02 25.00 
rock 1.92 0.01 41.67 
shell debris 1.92 0.01 25.00 
Phyllospadix spp. 1.58 0.01 41.67 
Macrocystis spp. (holdfast) 1.33 0.01 25.00 
Porifera unid. (encrusting) 1.33 0.01 16.67 
Balanophyllia / Paracyathus / Astrangia .58 0.01 8.33 
Cystoseira osmundacea .58 0.01 8.33 
Egregia menziesii .50 0.00 16.67 
holdfast, unid. (dead) .50 0.00 16.67 
Anthozoa unid. .25 0.00 8.33 
Hydroida .25 0.00 8.33 

RELIEF 
substrate, flat relief 73.92 0.05 100.00 
substrate, slight relief 21.67 0.04 91.67 
substrate, moderate relief 1.67 0.02 8.33 

SUBSTRATE 
sand (shell gravel) 66.75 0.13 100.00 
bedrock 36.17 0.06 100.00 
boulder 19.42 0.06 83.33 
cobble 12.58 0.04 58.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-89 

Site Number: 62 
Site: San Mateo 
Location: Orange 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Muricea californica 117 9.75 3.86 50.00 
Muricea fruticosa 28 2.33 1.45 25.00 
Panulirus interruptus 13 1.08 1.08 8.33 
Pisaster giganteus 4 0.33 0.26 16.67 
Centrostephanus coronatus 3 0.25 0.25 8.33 
Strongylocentrotus franciscanus 3 0.25 0.25 8.33 
Megastrea undosa 2 0.17 0.17 8.33 
Lophogorgia chilensis 2 0.17 0.17 8.33 
Strongylocentrotus purpuratus 2 0.17 0.17 8.33 
Tethya aurantia 2 0.17 0.11 16.67 
Haliotis spp. 1 0.08 0.08 8.33 
Styela montereyensis 1 0.08 0.08 8.33 

Algae 
Cystoseira osmundacea 43 3.58 1.37 50.00 
Eisenia arborea 19 1.58 1.25 25.00 
Laminaria farlowii 19 1.58 0.68 41.67 
Pterygophora californica 8 0.67 0.58 16.67 
Macrocystis pyrifera 2 0.17 0.17 8.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-90 

Site Number: 62 
Site: San Mateo 
Location: Orange 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 19.92 0.06 83.33 
red algal turf 17.67 0.06 58.33 
coralline crust 12.00 0.04 58.33 
non-coralline crust 4.67 0.03 33.33 
erect coralline algae 2.00 0.01 33.33 
Chaetopterus / Diopatra 1.67 0.01 25.00 
Macrocystis spp. (holdfast) 1.67 0.01 33.33 
Gorgoniacea 1.42 0.01 25.00 
Hydroida 1.42 0.01 8.33 
Balanophyllia / Paracyathus / Astrangia .83 0.01 16.67 
Phragmatopoma californica .83 0.01 16.67 
rock .50 0.00 16.67 
Desmarestia spp. .25 0.00 8.33 
holdfast, unid. (dead) .25 0.00 8.33 
Laminarian (holdfast) .25 0.00 8.33 
Porifera unid. (encrusting) .25 0.00 8.33 
shell debris .25 0.00 8.33 
tunicate, solitary unid. .25 0.00 8.33 

RELIEF 
substrate, flat relief 82.92 0.04 100.00 
substrate, slight relief 17.08 0.04 91.67 

SUBSTRATE 
sand (shell gravel) 62.17 0.16 83.33 
boulder 27.00 0.07 83.33 
cobble 23.83 0.07 75.00 
bedrock 20.50 0.08 58.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-91 

Site Number: 63 
Site: San Onofre 
Location: San Diego 
Replicate Transects: 10 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Muricea californica 210 21.00 7.40 90.00 
Muricea fruticosa 85 8.50 4.61 50.00 
Centrostephanus coronatus 75 7.50 7.50 10.00 
Lophogorgia chilensis 33 3.30 1.48 50.00 
Styela montereyensis 10 1.00 0.70 30.00 
Kelletia kelletii 8 0.80 0.39 50.00 
Strongylocentrotus franciscanus 8 0.80 0.42 40.00 
Megastrea undosa 5 0.50 0.40 20.00 
Pisaster giganteus 4 0.40 0.40 10.00 
Parastichopus parvimensis 2 0.20 0.20 10.00 
Tethya aurantia 2 0.20 0.20 10.00 
Patiria miniata 1 0.10 0.10 10.00 
Pisaster ochraceus 1 0.10 0.10 10.00 

Algae 
Laminaria farlowii 189 18.90 18.46 30.00 
Pterygophora californica 27 2.70 2.06 40.00 
Cystoseira osmundacea 18 1.80 1.80 10.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-92 

Site Number: 63 
Site: San Onofre 
Location: San Diego 
Replicate Transects: 10 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 17.80 0.05 80.00 
rock 13.00 0.04 70.00 
non-coralline crust 7.90 0.04 60.00 
red algal turf 7.00 0.04 30.00 
Phaeophyta unid. 5.20 0.02 50.00 
Macrocystis spp. (holdfast) 4.30 0.02 70.00 
coralline crust 3.40 0.02 40.00 
erect coralline algae 2.00 0.01 40.00 
mud 1.70 0.02 10.00 
Cirripedia unid. a 1.30 0.01 20.00 
Gorgoniacea 1.30 0.01 20.00 
shell debris 1.30 0.01 30.00 
Porifera unid. (encrusting) .90 0.00 30.00 
Balanophyllia / Paracyathus / Astrangia .70 0.01 10.00 
Chaetopterus / Diopatra .60 0.00 20.00 
holdfast, unid. (dead) .60 0.00 20.00 
bryozoa unid. (encrusting) .30 0.00 10.00 
Desmarestia spp. .30 0.00 10.00 
Hydroida .30 0.00 10.00 

RELIEF 
substrate, flat relief 85.00 0.10 90.00 
substrate, slight relief 15.00 0.10 50.00 

SUBSTRATE 
sand (shell gravel) 60.20 0.16 100.00 
cobble 28.70 0.11 70.00 
boulder 23.00 0.09 60.00 
bedrock 17.30 0.10 30.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-93 

Site Number: 64 
Site: Barn Kelp 
Location: San Diego 
Replicate Transects: 2 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Muricea californica 125 62.50 27.50 100.00 
Strongylocentrotus franciscanus 37 18.50 12.50 100.00 
Muricea fruticosa 30 15.00 11.00 100.00 
Strongylocentrotus purpuratus 21 10.50 7.50 100.00 
Megathura crenulata 4 2.00 0.00 100.00 
Pisaster giganteus 2 1.00 1.00 50.00 

Algae 
Laminaria farlowii 1 0.50 0.50 50.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-94 

Site Number: 64 
Site: Barn Kelp 
Location: San Diego 
Replicate Transects: 2 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 27.00 0.00 100.00 
red algal turf 16.50 0.07 100.00 
holdfast, unid. (dead) 5.00 0.02 100.00 
Macrocystis spp. (holdfast) 5.00 0.02 100.00 
shell debris 3.00 0.00 100.00 
Anthozoa unid. 1.50 0.01 50.00 
coralline crust 1.50 0.01 50.00 
erect coralline algae 1.50 0.01 50.00 
Phragmatopoma californica 1.50 0.01 50.00 

RELIEF 
substrate, flat relief 81.50 0.09 100.00 
substrate, slight relief 18.50 0.09 100.00 

SUBSTRATE 
sand (shell gravel) 78.00 0.15 100.00 
boulder 46.50 0.04 100.00 
cobble 7.00 0.00 100.00 
bedrock 5.00 0.05 50.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-95 

Site Number: 65 
Site: Carlsbad 
Location: San Diego 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Muricea californica 117 9.75 3.41 58.33 
Strongylocentrotus purpuratus 65 5.42 3.74 16.67 
Panulirus interruptus 26 2.17 1.50 25.00 
Urticina spp. 20 1.67 1.15 16.67 
Lytechinus anamesus 12 1.00 0.51 33.33 
Tethya aurantia 8 0.67 0.40 25.00 
Lophogorgia chilensis 5 0.42 0.29 16.67 
Anthopleura elegantissima 4 0.33 0.26 16.67 
Pisaster giganteus 4 0.33 0.19 25.00 
Strongylocentrotus franciscanus 4 0.33 0.33 8.33 
Lithopoma gibberosum 2 0.17 0.11 16.67 
Kelletia kelletii 1 0.08 0.08 8.33 
Megathura crenulata 1 0.08 0.08 8.33 

Algae 
Cystoseira osmundacea 433 36.08 16.28 83.33 
Eisenia arborea 54 4.50 3.03 50.00 
Egregia menziesii 50 4.17 1.64 50.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-96 

Site Number: 65 
Site: Carlsbad 
Location: San Diego 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 23.08 0.04 100.00 
erect coralline algae 13.92 0.04 66.67 
Phyllospadix spp. 13.08 0.06 33.33 
red algal turf 10.33 0.05 75.00 
Cystoseira osmundacea 5.08 0.02 50.00 
Macrocystis spp. (holdfast) 3.67 0.01 50.00 
Egregia menziesii 2.83 0.01 33.33 
shell debris 1.67 0.01 25.00 
tunicate, solitary unid. 1.42 0.01 25.00 
rock 1.33 0.01 33.33 
solitary tube worm 1.33 0.01 25.00 
Anthozoa unid. .75 0.00 25.00 
coralline crust .75 0.00 25.00 
Porifera unid. (encrusting) .75 0.00 25.00 
Corynactis californica .58 0.01 8.33 
non-coralline crust .58 0.01 8.33 
Balanophyllia / Paracyathus / Astrangia .50 0.00 16.67 
Gorgoniacea .50 0.00 16.67 
bryozoa unid. (encrusting) .25 0.00 8.33 
Chlorophyte unid. a .25 0.00 8.33 
holdfast, unid. (dead) .25 0.00 8.33 
Laminarian (holdfast) .25 0.00 8.33 
Phaeophyta unid. .25 0.00 8.33 
unidentified tube mat .25 0.00 8.33 

RELIEF 
substrate, flat relief 85.33 0.09 91.67 
substrate, slight relief 14.67 0.09 41.67 

SUBSTRATE 
bedrock 63.67 0.14 66.67 
sand (shell gravel) 44.08 0.13 100.00 
cobble 8.33 0.06 16.67 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-97 

Site Number: 66 
Site: Encinitas 
Location: San Diego 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Muricea californica 212 17.67 11.23 41.67 
Kelletia kelletii 54 4.50 4.15 16.67 
Strongylocentrotus purpuratus 33 2.75 2.75 8.33 
Muricea fruticosa 6 0.50 0.29 25.00 
Centrostephanus coronatus 5 0.42 0.42 8.33 
Urticina spp. 4 0.33 0.33 8.33 
Anthopleura sola 2 0.17 0.11 16.67 
Lytechinus anamesus 2 0.17 0.17 8.33 
Megathura crenulata 2 0.17 0.17 8.33 
Strongylocentrotus franciscanus 2 0.17 0.17 8.33 
Aplysia californica 1 0.08 0.08 8.33 
Megastrea undosa 1 0.08 0.08 8.33 
Panulirus interruptus 1 0.08 0.08 8.33 
Pisaster giganteus 1 0.08 0.08 8.33 

Algae 
Cystoseira osmundacea 192 16.00 8.97 66.67 
Eisenia arborea 116 9.67 5.14 58.33 
Laminaria farlowii 4 0.33 0.33 8.33 
Pterygophora californica 4 0.33 0.26 16.67 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-98 

Site Number: 66 
Site: Encinitas 
Location: San Diego 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
erect coralline algae 26.17 0.06 75.00 
red algae (erect) 19.33 0.04 100.00 
red algal turf 10.33 0.05 41.67 
Phaeophyta unid. 7.92 0.03 50.00 
Phyllospadix spp. 4.17 0.03 16.67 
non-coralline crust 3.08 0.02 33.33 
rock 2.42 0.01 50.00 
Macrocystis spp. (holdfast) 2.17 0.01 33.33 
holdfast, unid. (dead) 1.92 0.01 33.33 
Egregia menziesii 1.42 0.01 25.00 
Cystoseira osmundacea 1.08 0.01 25.00 
Gorgoniacea .58 0.01 8.33 
Laminarian (holdfast) .58 0.01 8.33 
coralline crust .50 0.00 16.67 
Anthozoa unid. .25 0.00 8.33 
Desmarestia spp. .25 0.00 8.33 
Pectinidae .25 0.00 8.33 
Porifera unid. (encrusting) .25 0.00 8.33 
shell debris .25 0.00 8.33 

RELIEF 
substrate, flat relief 75.17 0.08 100.00 
substrate, slight relief 22.50 0.08 75.00 
substrate, moderate relief 1.67 0.01 16.67 
substrate, high relief .58 0.01 8.33 

SUBSTRATE 
bedrock 64.17 0.12 83.33 
sand (shell gravel) 33.08 0.13 75.00 
boulder 11.42 0.05 33.33 
cobble 8.33 0.03 50.00 

SUPERLAYER 
under Laminaria 1.08 0.01 8.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-99 

Site Number: 67 
Site: Cardiff 
Location: San Diego 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Centrostephanus coronatus 122 10.17 9.46 16.67 
Muricea californica 73 6.08 2.60 58.33 
Kelletia kelletii 67 5.58 5.49 16.67 
Muricea fruticosa 21 1.75 0.88 41.67 
Megathura crenulata 10 0.83 0.59 25.00 
Pisaster giganteus 9 0.75 0.35 41.67 
Panulirus interruptus 8 0.67 0.58 16.67 
Strongylocentrotus purpuratus 6 0.50 0.34 16.67 
Lytechinus anamesus 5 0.42 0.29 16.67 
Parastichopus parvimensis 5 0.42 0.42 8.33 
Urticina spp. 5 0.42 0.34 16.67 
Lophogorgia chilensis 4 0.33 0.26 16.67 
Anthopleura sola 3 0.25 0.18 16.67 
Strongylocentrotus franciscanus 3 0.25 0.25 8.33 
Octopus rubescens 1 0.08 0.08 8.33 
Pisaster brevispinus 1 0.08 0.08 8.33 
Tethya aurantia 1 0.08 0.08 8.33 

Algae 
Eisenia arborea 30 2.50 1.62 33.33 
Cystoseira osmundacea 18 1.50 0.70 50.00 
Laminaria farlowii 11 0.92 0.83 16.67 
Pterygophora californica 4 0.33 0.19 25.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-100 

Site Number: 67 
Site: Cardiff 
Location: San Diego 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 27.75 0.05 100.00 
red algal turf 14.92 0.04 66.67 
erect coralline algae 3.00 0.02 33.33 
Macrocystis spp. (holdfast) 2.92 0.01 41.67 
Egregia menziesii 2.83 0.02 33.33 
Chlorophyte unid. a 2.00 0.01 33.33 
Phaeophyta unid. 2.00 0.01 25.00 
Phyllospadix spp. 1.17 0.01 16.67 
Gorgoniacea .83 0.01 16.67 
rock .83 0.01 16.67 
shell debris .83 0.01 16.67 
tunicate, solitary unid. .83 0.01 16.67 
holdfast, unid. (dead) .75 0.00 25.00 
Balanophyllia / Paracyathus / Astrangia .58 0.01 8.33 
bryozoa unid. (encrusting) .50 0.00 16.67 
coralline crust .50 0.00 16.67 
non-coralline crust .50 0.00 16.67 
tunicates, colonial/social unid. .50 0.00 16.67 
Hydroida .25 0.00 8.33 
mud .25 0.00 8.33 
Porifera unid. (encrusting) .25 0.00 8.33 
solitary tube worm .25 0.00 8.33 
unidentified tube mat .25 0.00 8.33 

RELIEF 
substrate, flat relief 81.25 0.08 100.00 
substrate, slight relief 15.75 0.06 75.00 
substrate, moderate relief 2.75 0.02 25.00 
substrate, high relief .25 0.00 8.33 

SUBSTRATE 
sand (shell gravel) 69.83 0.14 100.00 
bedrock 41.58 0.13 58.33 
cobble 18.25 0.09 50.00 
boulder 5.25 0.03 25.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-101 

Site Number: 68 
Site: La Jolla 
Location: San Diego 
Replicate Transects: 8 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Panulirus interruptus 26 3.25 2.37 37.50 
Kelletia kelletii 23 2.88 2.05 62.50 
Pisaster giganteus 17 2.13 1.19 62.50 
Megastrea undosa 13 1.63 0.80 50.00 
Parastichopus parvimensis 9 1.13 0.99 25.00 
Lytechinus anamesus 8 1.00 0.87 25.00 
Centrostephanus coronatus 7 0.88 0.61 37.50 
Urticina spp. 4 0.50 0.50 12.50 
Megathura crenulata 3 0.38 0.26 25.00 
Strongylocentrotus purpuratus 2 0.25 0.16 25.00 
Muricea californica 1 0.13 0.13 12.50 
Muricea fruticosa 1 0.13 0.13 12.50 
Parastichopus californicus 1 0.13 0.13 12.50 

Algae 
Cystoseira osmundacea 398 49.75 24.73 100.00 
Eisenia arborea 302 37.75 23.41 62.50 
Laminaria farlowii 264 33.00 7.12 100.00 
Pterygophora californica 231 28.88 11.59 62.50 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-102 

Site Number: 68 
Site: La Jolla 
Location: San Diego 
Replicate Transects: 8 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 29.25 0.04 100.00 
erect coralline algae 20.63 0.06 100.00 
non-coralline crust 6.50 0.03 75.00 
Phaeophyta unid. 6.25 0.05 25.00 
coralline crust 4.63 0.02 37.50 
red algal turf 4.13 0.03 25.00 
rock 3.75 0.02 50.00 
Cirripedia unid. a 2.88 0.02 25.00 
Cystoseira osmundacea 2.13 0.02 12.50 
Macrocystis spp. (holdfast) 1.50 0.01 50.00 
Laminarian (holdfast) 1.25 0.01 25.00 
shell debris 1.25 0.01 12.50 
Pelecypoda unid. boring .38 0.00 12.50 

RELIEF 
substrate, flat relief 66.25 0.09 100.00 
substrate, slight relief 31.25 0.08 75.00 
substrate, moderate relief 2.50 0.02 25.00 

SUBSTRATE 
sand (shell gravel) 43.00 0.14 75.00 
bedrock 32.50 0.13 62.50 
cobble 25.37 0.09 75.00 
boulder 14.63 0.06 75.00 

SUPERLAYER 
under Laminaria 3.75 0.03 25.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-103 

Site Number: 69 
Site: Point Loma North 
Location: San Diego 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Megastrea undosa 30 2.50 1.25 50.00 
Pisaster giganteus 19 1.58 0.61 58.33 
Panulirus interruptus 14 1.17 0.59 50.00 
Kelletia kelletii 13 1.08 0.45 50.00 
Lytechinus anamesus 8 0.67 0.28 33.33 
Megathura crenulata 6 0.50 0.19 41.67 
Urticina spp. 5 0.42 0.29 16.67 
Lithopoma gibberosum 4 0.33 0.26 16.67 
Centrostephanus coronatus 1 0.08 0.08 8.33 
Haliotis spp. 1 0.08 0.08 8.33 
Parastichopus parvimensis 1 0.08 0.08 8.33 
Tethya aurantia 1 0.08 0.08 8.33 

Algae 
Laminaria farlowii 928 77.33 25.42 75.00 
Pterygophora californica 591 49.25 14.15 58.33 
Cystoseira osmundacea 255 21.25 9.76 83.33 
Eisenia arborea 166 13.83 6.46 58.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-104 

Site Number: 69 
Site: Point Loma North 
Location: San Diego 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
erect coralline algae 32.58 0.06 100.00 
coralline crust 16.17 0.03 100.00 
non-coralline crust 10.42 0.03 66.67 
red algae (erect) 8.83 0.02 91.67 
rock 7.83 0.02 75.00 
Phyllospadix spp. 5.50 0.03 33.33 
red algal turf 3.67 0.01 58.33 
Laminarian (holdfast) 2.42 0.01 50.00 
Desmarestia spp. 1.00 0.00 33.33 
holdfast, unid. (dead) .75 0.00 25.00 
Macrocystis spp. (holdfast) .75 0.00 25.00 
Anthozoa unid. .58 0.01 8.33 
Egregia menziesii .50 0.00 16.67 
shell debris .50 0.00 16.67 
Cystoseira osmundacea .25 0.00 8.33 
Phaeophyta unid. .25 0.00 8.33 
Porifera unid. (encrusting) .25 0.00 8.33 

RELIEF 
substrate, slight relief 60.50 0.12 83.33 
substrate, flat relief 35.25 0.13 66.67 
substrate, moderate relief 4.17 0.02 33.33 

SUBSTRATE 
cobble 42.83 0.12 58.33 
bedrock 35.50 0.14 41.67 
boulder 18.25 0.08 66.67 
sand (shell gravel) 10.75 0.04 75.00 

SUPERLAYER 
under Laminaria 3.83 0.02 25.00 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-105 

Site Number: 70 
Site: Point Loma South 
Location: San Diego 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 1,415 117.92 54.30 50.00 
Centrostephanus coronatus 136 11.33 10.35 33.33 
Strongylocentrotus franciscanus 54 4.50 4.41 16.67 
Megastrea undosa 50 4.17 1.44 75.00 
Pisaster giganteus 48 4.00 1.24 66.67 
Kelletia kelletii 41 3.42 1.81 58.33 
Parastichopus parvimensis 23 1.92 0.87 50.00 
Tethya aurantia 12 1.00 0.62 25.00 
Urticina spp. 11 0.92 0.40 41.67 
Panulirus interruptus 8 0.67 0.33 41.67 
Megathura crenulata 6 0.50 0.34 25.00 
Muricea californica 2 0.17 0.17 8.33 
Patiria miniata 2 0.17 0.11 16.67 
Lophogorgia chilensis 1 0.08 0.08 8.33 
Pycnopodia helianthoides 1 0.08 0.08 8.33 

Algae 
Laminaria farlowii 2,099 174.92 46.91 66.67 
Cystoseira osmundacea 716 59.67 20.65 66.67 
Eisenia arborea 619 51.58 25.38 66.67 
Pterygophora californica 319 26.58 16.57 66.67 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-106 

Site Number: 70 
Site: Point Loma South 
Location: San Diego 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
erect coralline algae 44.08 0.06 100.00 
coralline crust 12.00 0.02 91.67 
red algal turf 10.08 0.03 66.67 
red algae (erect) 8.92 0.02 91.67 
Phyllospadix spp. 6.67 0.04 33.33 
shell debris 3.00 0.01 50.00 
Cystoseira osmundacea 2.75 0.01 33.33 
under Pachythione 2.25 0.02 8.33 
Macrocystis spp. (holdfast) 2.17 0.01 50.00 
non-coralline crust 2.00 0.01 25.00 
rock 1.58 0.01 25.00 
Egregia menziesii 1.33 0.01 25.00 
bryozoa unid. (encrusting) .75 0.00 25.00 
Balanophyllia / Paracyathus / Astrangia .58 0.01 8.33 
Laminarian (holdfast) .50 0.00 16.67 
Phaeophyta unid. .50 0.00 16.67 
Anthozoa unid. .25 0.00 8.33 
Cucumaria spp. .25 0.00 8.33 
holdfast, unid. (dead) .25 0.00 8.33 
Porifera unid. (encrusting) .25 0.00 8.33 
unidentified tube mat .25 0.00 8.33 

RELIEF 
substrate, flat relief 70.75 0.07 100.00 
substrate, slight relief 27.58 0.07 66.67 
substrate, high relief 1.42 0.01 8.33 
substrate, moderate relief .25 0.00 8.33 

SUBSTRATE 
bedrock 91.08 0.03 100.00 
boulder 4.67 0.02 41.67 
cobble 3.00 0.01 50.00 
sand (shell gravel) 2.33 0.01 41.67 

SUPERLAYER 
under Laminaria 14.67 0.07 33.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-107 

Site Number: 71 
Site: Sand Spit 
Location: San Nicolas Island 
Replicate Transects: 6 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 1,676 279.33 135.01 83.33 
Centrostephanus coronatus 939 156.50 101.86 83.33 
Strongylocentrotus franciscanus 125 20.83 18.28 50.00 
Urticina spp. 61 10.17 2.21 100.00 
Anthopleura sola 31 5.17 2.85 50.00 
Pisaster giganteus 24 4.00 2.37 50.00 
Patiria miniata 13 2.17 0.70 83.33 
Pycnopodia helianthoides 6 1.00 0.68 33.33 
Megathura crenulata 2 0.33 0.33 16.67 
Dermasterias imbricata 1 0.17 0.17 16.67 
Kelletia kelletii 1 0.17 0.17 16.67 
Lithopoma gibberosum 1 0.17 0.17 16.67 
Panulirus interruptus 1 0.17 0.17 16.67 
Parastichopus parvimensis 1 0.17 0.17 16.67 
Pisaster ochraceus 1 0.17 0.17 16.67 

Algae 
Macrocystis pyrifera 108 18.00 8.16 100.00 
Pterygophora californica 23 3.83 1.30 100.00 
Laminaria setchellii 3 0.50 0.50 16.67 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-108 

Site Number: 71 
Site: Sand Spit 
Location: San Nicolas Island 
Replicate Transects: 6 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 62.00 0.09 100.00 
coralline crust 10.00 0.03 83.33 
erect coralline algae 6.50 0.04 50.00 
Macrocystis spp. (holdfast) 5.17 0.02 83.33 
Porifera unid. (encrusting) 5.17 0.02 66.67 
Anthozoa unid. 3.50 0.02 50.00 
Phaeophyta unid. 1.67 0.02 16.67 
Chlorophyte unid. a 1.00 0.01 33.33 
Balanophyllia / Paracyathus / Astrangia .50 0.01 16.67 
Egregia menziesii .50 0.01 16.67 
Hydroida .50 0.01 16.67 
Pterygophora californica (holdfast) .50 0.01 16.67 
rock .50 0.01 16.67 
shell debris .50 0.01 16.67 
solitary tube worm .50 0.01 16.67 

RELIEF 
substrate, slight relief 80.50 0.10 100.00 
substrate, moderate relief 12.33 0.09 33.33 
substrate, flat relief 6.67 0.07 16.67 
substrate, high relief .50 0.01 16.67 

SUBSTRATE 
bedrock 99.00 0.01 100.00 
sand (shell gravel) 2.33 0.01 33.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-109 

Site Number: 72 
Site: Dutch Harbor 
Location: San Nicolas Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Centrostephanus coronatus 1,855 154.58 53.07 100.00 
Strongylocentrotus purpuratus 760 63.33 25.79 91.67 
Strongylocentrotus franciscanus 553 46.08 16.69 91.67 
Anthopleura sola 114 9.50 4.10 91.67 
Pisaster giganteus 110 9.17 1.85 91.67 
Patiria miniata 73 6.08 1.16 91.67 
Pycnopodia helianthoides 38 3.17 0.98 83.33 
Urticina spp. 31 2.58 1.03 50.00 
Megathura crenulata 21 1.75 0.79 41.67 
Parastichopus parvimensis 9 0.75 0.75 8.33 
Pisaster brevispinus 6 0.50 0.23 33.33 
Pisaster ochraceus 4 0.33 0.14 33.33 
Crassadoma gigantea 2 0.17 0.11 16.67 
Dermasterias imbricata 2 0.17 0.11 16.67 
Lithopoma gibberosum 1 0.08 0.08 8.33 
Lophogorgia chilensis 1 0.08 0.08 8.33 

Algae 
Macrocystis pyrifera 350 29.17 3.13 100.00 
Pterygophora californica 342 28.50 11.09 91.67 
Laminaria setchellii 9 0.75 0.75 8.33 
Laminaria farlowii 1 0.08 0.08 8.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-110 

Site Number: 72 
Site: Dutch Harbor 
Location: San Nicolas Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 19.67 0.04 100.00 
solitary tube worm 13.00 0.07 33.33 
coralline crust 9.92 0.03 75.00 
bryozoa unid. (encrusting) 9.25 0.02 75.00 
Corynactis californica 5.25 0.03 33.33 
erect coralline algae 4.75 0.02 33.33 
Phragmatopoma californica 4.42 0.03 25.00 
Macrocystis spp. (holdfast) 4.08 0.01 66.67 
Balanophyllia / Paracyathus / Astrangia 3.25 0.02 33.33 
Porifera unid. (encrusting) 2.50 0.01 33.33 
Anthozoa unid. 1.83 0.01 33.33 
Phaeophyta unid. 1.08 0.01 25.00 
unidentified tube mat 1.08 0.01 16.67 
Hydroida .75 0.00 25.00 
rock .58 0.01 8.33 
Chlorophyte unid. a .50 0.00 16.67 
Pterygophora californica (holdfast) .50 0.00 16.67 
tunicate, solitary unid. .25 0.00 8.33 

RELIEF 
substrate, flat relief 49.25 0.10 91.67 
substrate, slight relief 31.42 0.05 100.00 
substrate, moderate relief 16.17 0.05 75.00 
substrate, high relief 3.33 0.02 25.00 

SUBSTRATE 
bedrock 75.33 0.11 83.33 
sand (shell gravel) 33.00 0.15 33.33 
boulder 7.75 0.04 33.33 
cobble .25 0.00 8.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-111 

Site Number: 73 
Site: Arch Point 
Location: Santa Barbara Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 6,824 568.67 63.74 100.00 
Centrostephanus coronatus 2,998 249.83 54.16 83.33 
Strongylocentrotus franciscanus 680 56.67 20.18 100.00 
Patiria miniata 134 11.17 5.24 75.00 
Ophioplocus esmarki 76 6.33 6.33 8.33 
Lophogorgia chilensis 35 2.92 2.92 8.33 
Megastrea undosa 17 1.42 0.43 66.67 
Anthopleura sola 12 1.00 0.83 16.67 
Pisaster giganteus 7 0.58 0.34 33.33 
Aplysia californica 6 0.50 0.23 33.33 
Parastichopus parvimensis 2 0.17 0.11 16.67 
Muricea californica 1 0.08 0.08 8.33 
Pisaster ochraceus 1 0.08 0.08 8.33 
Tethya aurantia 1 0.08 0.08 8.33 

Algae 
Eisenia arborea 72 6.00 3.56 33.33 
Pterygophora californica 2 0.17 0.17 8.33 
Macrocystis pyrifera 1 0.08 0.08 8.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-112 

Site Number: 73 
Site: Arch Point 
Location: Santa Barbara Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 41.83 0.05 100.00 
red algae (erect) 11.25 0.03 66.67 
shell debris 9.75 0.06 25.00 
rock 8.00 0.02 91.67 
erect coralline algae 6.92 0.03 58.33 
Chlorophyte unid. a 4.42 0.02 50.00 
Phaeophyta unid. 2.50 0.02 16.67 
Corynactis californica 1.67 0.01 33.33 
Anthozoa unid. 1.17 0.01 16.67 
solitary tube worm .83 0.01 16.67 
Laminarian (holdfast) .75 0.00 25.00 
Cirripedia unid. a .50 0.00 16.67 
Balanophyllia / Paracyathus / Astrangia .25 0.00 8.33 

RELIEF 
substrate, flat relief 75.50 0.10 91.67 
substrate, slight relief 23.42 0.09 58.33 
substrate, moderate relief 1.08 0.01 8.33 

SUBSTRATE 
bedrock 48.92 0.09 100.00 
cobble 22.17 0.06 100.00 
sand (shell gravel) 20.42 0.11 41.67 
boulder 18.00 0.04 83.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-113 

Site Number: 74 
Site: South Kelp 
Location: Santa Barbara Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Centrostephanus coronatus 5,963 496.92 77.98 100.00 
Strongylocentrotus purpuratus 4,958 413.17 74.92 100.00 
Strongylocentrotus franciscanus 990 82.50 54.30 100.00 
Patiria miniata 53 4.42 1.35 75.00 
Parastichopus parvimensis 21 1.75 1.04 33.33 
Anthopleura sola 18 1.50 0.54 58.33 
Megastrea undosa 17 1.42 0.40 66.67 
Pisaster giganteus 14 1.17 0.51 41.67 
Aplysia californica 3 0.25 0.18 16.67 
Muricea californica 1 0.08 0.08 8.33 
Pisaster ochraceus 1 0.08 0.08 8.33 

Algae 
Pterygophora californica 101 8.42 2.24 83.33 
Macrocystis pyrifera 72 6.00 5.08 16.67 
Cystoseira osmundacea 27 2.25 1.16 33.33 
Laminaria setchellii 1 0.08 0.08 8.33 
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Site Number: 74 
Site: South Kelp 
Location: Santa Barbara Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 35.17 0.05 100.00 
erect coralline algae 13.08 0.03 83.33 
Chlorophyte unid. a 10.25 0.04 66.67 
Macrocystis spp. (holdfast) 3.17 0.02 58.33 
Phaeophyta unid. 2.83 0.02 33.33 
rock 2.50 0.01 41.67 
red algae (erect) 2.42 0.01 41.67 
Corynactis californica 1.33 0.01 25.00 
Pterygophora californica (holdfast) .83 0.01 16.67 
Anthozoa unid. .75 0.00 25.00 
bryozoa unid. (encrusting) .58 0.01 8.33 
shell debris .25 0.00 8.33 

RELIEF 
substrate, flat relief 50.33 0.09 100.00 
substrate, slight relief 39.33 0.09 83.33 
substrate, moderate relief 10.25 0.05 58.33 

SUBSTRATE 
sand (shell gravel) 54.33 0.11 91.67 
bedrock 52.92 0.09 83.33 
boulder 14.92 0.04 75.00 
cobble 4.17 0.02 50.00 
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Site Number: 77 
Site: Isthmus Reef 
Location: Santa Catalina Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Centrostephanus coronatus 1,966 163.83 41.00 100.00 
Strongylocentrotus purpuratus 70 5.83 2.62 50.00 
Strongylocentrotus franciscanus 56 4.67 2.04 50.00 
Parastichopus parvimensis 24 2.00 0.80 58.33 
Pisaster giganteus 16 1.33 0.61 41.67 
Panulirus interruptus 14 1.17 0.79 25.00 
Crassadoma gigantea 11 0.92 0.51 33.33 
Megastrea undosa 11 0.92 0.51 33.33 
Muricea californica 8 0.67 0.22 50.00 
Kelletia kelletii 5 0.42 0.19 33.33 
Patiria miniata 2 0.17 0.11 16.67 
Lophogorgia chilensis 1 0.08 0.08 8.33 

Algae 
Eisenia arborea 158 13.17 3.38 100.00 
Laminaria farlowii 147 12.25 5.33 58.33 
Cystoseira osmundacea 29 2.42 1.01 66.67 



Appendix D: Invertebrate, Algae and Substrate Data 
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Site Number: 77 
Site: Isthmus Reef 
Location: Santa Catalina Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
Cirripedia unid. a 21.08 0.03 100.00 
non-coralline crust 20.75 0.03 91.67 
Phaeophyta unid. 13.33 0.03 83.33 
shell debris 8.83 0.03 75.00 
red algal turf 7.50 0.02 83.33 
coralline crust 6.17 0.02 58.33 
Chlorophyte unid. a 4.17 0.02 41.67 
erect coralline algae 4.17 0.02 50.00 
rock 2.08 0.01 50.00 
red algae (erect) 1.92 0.02 8.33 
Sargassum spp. 1.67 0.01 25.00 
bryozoa unid. (encrusting) 1.00 0.00 33.33 
Macrocystis spp. (holdfast) 1.00 0.00 33.33 
solitary tube worm .83 0.01 16.67 
tunicates, colonial/social unid. .83 0.01 16.67 
Corynactis californica .50 0.00 16.67 
Porifera unid. (encrusting) .50 0.00 16.67 
tunicate, solitary unid. .50 0.00 16.67 
Balanophyllia / Paracyathus / Astrangia .25 0.00 8.33 
holdfast, unid. (dead) .25 0.00 8.33 

RELIEF 
substrate, slight relief 62.75 0.10 91.67 
substrate, moderate relief 20.42 0.05 100.00 
substrate, high relief 13.25 0.07 50.00 
substrate, flat relief 3.33 0.01 50.00 

SUBSTRATE 
bedrock 80.42 0.05 100.00 
boulder 7.42 0.03 58.33 
cobble 7.00 0.03 50.00 
sand (shell gravel) 6.50 0.02 66.67 

SUPERLAYER 
under Laminaria 2.50 0.02 16.67 
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Site Number: 78 
Site: Intakes 
Location: Santa Catalina Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Centrostephanus coronatus 373 31.08 6.23 100.00 
Parastichopus parvimensis 62 5.17 1.82 58.33 
Megastrea undosa 31 2.58 1.78 58.33 
Panulirus interruptus 21 1.75 1.09 33.33 
Strongylocentrotus purpuratus 20 1.67 0.95 41.67 
Muricea californica 19 1.58 0.45 66.67 
Strongylocentrotus franciscanus 18 1.50 1.07 33.33 
Muricea fruticosa 15 1.25 0.35 66.67 
Crassadoma gigantea 5 0.42 0.15 41.67 
Kelletia kelletii 5 0.42 0.26 25.00 
Haliotis spp. 3 0.25 0.18 16.67 
Henricia leviuscula 1 0.08 0.08 8.33 
Pugettia producta 1 0.08 0.08 8.33 
Tethya aurantia 1 0.08 0.08 8.33 

Algae 
Cystoseira osmundacea 131 10.92 4.60 75.00 
Eisenia arborea 124 10.33 3.78 91.67 
Laminaria farlowii 54 4.50 1.55 58.33 
Dictyoneuropsis / Dictyoneurum 1 0.08 0.08 8.33 
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Site Number: 78 
Site: Intakes 
Location: Santa Catalina Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 20.67 0.03 100.00 
red algae (erect) 10.67 0.03 83.33 
shell debris 9.42 0.05 58.33 
red algal turf 8.00 0.02 75.00 
bryozoa unid. (encrusting) 6.42 0.02 66.67 
non-coralline crust 5.50 0.01 91.67 
erect coralline algae 5.42 0.02 58.33 
Phaeophyta unid. 4.58 0.01 75.00 
rock 4.50 0.01 66.67 
Macrocystis spp. (holdfast) 4.42 0.01 75.00 
Cirripedia unid. a 4.17 0.02 50.00 
Porifera unid. (encrusting) 3.33 0.01 41.67 
Hydroida 2.50 0.01 33.33 
tunicate, solitary unid. 2.50 0.01 50.00 
solitary tube worm 1.92 0.01 41.67 
tunicates, colonial/social unid. 1.42 0.01 25.00 
Balanophyllia / Paracyathus / Astrangia 1.08 0.01 16.67 
Gorgoniacea .25 0.00 8.33 
Laminarian (holdfast) .25 0.00 8.33 

RELIEF 
substrate, slight relief 73.33 0.06 100.00 
substrate, moderate relief 17.17 0.06 66.67 
substrate, flat relief 7.25 0.03 50.00 
substrate, high relief 2.25 0.01 25.00 

SUBSTRATE 
bedrock 39.25 0.08 100.00 
boulder 33.67 0.06 100.00 
cobble 15.50 0.06 75.00 
sand (shell gravel) 14.42 0.06 66.67 

SUPERLAYER 
under Laminaria 4.42 0.03 25.00 
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Site Number: 80 
Site: Ripper's Cove 
Location: Santa Catalina Island 
Replicate Transects: 4 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Megastrea undosa 143 35.75 17.99 100.00 
Centrostephanus coronatus 27 6.75 4.15 50.00 
Muricea californica 12 3.00 2.00 100.00 
Kelletia kelletii 8 2.00 1.68 50.00 
Panulirus interruptus 2 0.50 0.50 25.00 

Algae 
Macrocystis pyrifera 81 20.25 2.02 100.00 
Cystoseira osmundacea 70 17.50 9.84 75.00 
Eisenia arborea 1 0.25 0.25 25.00 
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Site Number: 80 
Site: Ripper's Cove 
Location: Santa Catalina Island 
Replicate Transects: 4 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 25.00 0.09 75.00 
rock 17.75 0.05 100.00 
Cucumaria spp. 12.50 0.07 50.00 
solitary tube worm 8.25 0.05 50.00 
Corynactis californica 7.50 0.07 25.00 
Macrocystis spp. (holdfast) 4.00 0.01 100.00 
Phaeophyta unid. 3.25 0.03 25.00 
Sargassum spp. 3.25 0.02 50.00 
shell debris 3.25 0.01 75.00 
Cirripedia unid. a 2.50 0.03 25.00 
erect coralline algae 2.50 0.03 25.00 
red algae (erect) 1.75 0.02 25.00 
bryozoa unid. (encrusting) 1.50 0.01 50.00 
Anthozoa unid. .75 0.01 25.00 
Hydroida .75 0.01 25.00 

RELIEF 
substrate, flat relief 69.25 0.13 100.00 
substrate, slight relief 28.25 0.14 100.00 
substrate, moderate relief 2.50 0.02 50.00 

SUBSTRATE 
cobble 76.50 0.07 100.00 
boulder 19.25 0.05 100.00 
sand (shell gravel) 9.25 0.05 75.00 
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Site Number: 81 
Site: East Quarry 
Location: Santa Catalina Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Centrostephanus coronatus 785 65.42 10.12 100.00 
Megastrea undosa 59 4.92 1.77 83.33 
Panulirus interruptus 59 4.92 2.07 66.67 
Strongylocentrotus purpuratus 53 4.42 3.70 41.67 
Strongylocentrotus franciscanus 40 3.33 2.80 41.67 
Muricea californica 16 1.33 0.58 41.67 
Muricea fruticosa 14 1.17 0.91 25.00 
Kelletia kelletii 5 0.42 0.26 25.00 
Lophogorgia chilensis 4 0.33 0.33 8.33 
Crassadoma gigantea 1 0.08 0.08 8.33 
Megathura crenulata 1 0.08 0.08 8.33 
Parastichopus parvimensis 1 0.08 0.08 8.33 
Urticina spp. 1 0.08 0.08 8.33 

Algae 
Macrocystis pyrifera 448 37.33 3.66 100.00 
Cystoseira osmundacea 100 8.33 3.86 50.00 
Laminaria farlowii 83 6.92 4.13 41.67 
Pterygophora californica 13 1.08 0.65 25.00 
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Site Number: 81 
Site: East Quarry 
Location: Santa Catalina Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 25.67 0.05 100.00 
Chlorophyte unid. a 19.92 0.07 58.33 
red algae (erect) 14.08 0.05 66.67 
Phaeophyta unid. 9.42 0.05 50.00 
rock 6.08 0.02 58.33 
erect coralline algae 2.75 0.02 25.00 
Cirripedia unid. a 1.83 0.01 50.00 
diatomaceous scum 1.33 0.01 25.00 
Macrocystis spp. (holdfast) 1.33 0.01 25.00 
solitary tube worm 1.08 0.01 16.67 
Chaetopterus / Diopatra .83 0.01 8.33 
Cucumaria spp. .58 0.01 8.33 
bryozoa unid. (encrusting) .50 0.00 16.67 
Laminarian (holdfast) .25 0.00 8.33 
Phragmatopoma californica .25 0.00 8.33 
shell debris .25 0.00 8.33 
unidentified tube mat .25 0.00 8.33 

RELIEF 
substrate, slight relief 39.00 0.09 100.00 
substrate, flat relief 38.50 0.11 66.67 
substrate, moderate relief 21.42 0.09 50.00 
substrate, high relief 1.08 0.01 16.67 

SUBSTRATE 
boulder 63.75 0.08 100.00 
sand (shell gravel) 27.33 0.12 50.00 
bedrock 13.33 0.05 50.00 
cobble 8.67 0.03 75.00 
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Site Number: 82 
Site: Lobster Bay 
Location: Santa Catalina Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Centrostephanus coronatus 354 29.50 10.32 100.00 
Muricea fruticosa 254 21.17 12.47 58.33 
Strongylocentrotus purpuratus 206 17.17 8.49 75.00 
Muricea californica 170 14.17 6.65 58.33 
Lytechinus anamesus 135 11.25 5.11 66.67 
Parastichopus parvimensis 63 5.25 2.91 41.67 
Megastrea undosa 49 4.08 1.52 75.00 
Strongylocentrotus franciscanus 21 1.75 1.02 41.67 
Megathura crenulata 16 1.33 0.36 75.00 
Lophogorgia chilensis 10 0.83 0.37 33.33 
Kelletia kelletii 6 0.50 0.19 41.67 
Parastichopus californicus 6 0.50 0.36 16.67 
Pisaster giganteus 6 0.50 0.34 16.67 
Panulirus interruptus 5 0.42 0.42 8.33 
Dermasterias imbricata 4 0.33 0.26 16.67 
Crassadoma gigantea 3 0.25 0.13 25.00 
Haliotis spp. 3 0.25 0.13 25.00 
Orthasterias koehleri 1 0.08 0.08 8.33 
Tethya aurantia 1 0.08 0.08 8.33 

Algae 
Laminaria farlowii 1,223 101.92 34.87 83.33 
Eisenia arborea 236 19.67 7.77 58.33 
Egregia menziesii 7 0.58 0.43 16.67 
Cystoseira osmundacea 3 0.25 0.25 8.33 
Alaria marginata 1 0.08 0.08 8.33 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-124 

Site Number: 82 
Site: Lobster Bay 
Location: Santa Catalina Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
erect coralline algae 22.25 0.04 100.00 
coralline crust 16.58 0.02 100.00 
red algae (erect) 12.25 0.04 75.00 
red algal turf 9.08 0.03 66.67 
tunicate, solitary unid. 7.08 0.02 75.00 
bryozoa unid. (encrusting) 5.25 0.02 66.67 
Phaeophyta unid. 5.25 0.03 41.67 
Serpulorbis squamigerus 2.50 0.02 25.00 
non-coralline crust 2.25 0.01 33.33 
Macrocystis spp. (holdfast) 2.00 0.01 25.00 
shell debris 1.92 0.01 33.33 
Hydroida 1.67 0.01 33.33 
Laminarian (holdfast) 1.67 0.01 33.33 
rock 1.67 0.01 16.67 
Chaetopterus / Diopatra 1.33 0.01 25.00 
Cystoseira osmundacea 1.33 0.01 25.00 
solitary tube worm 1.33 0.01 33.33 
Cirripedia unid. a .83 0.01 8.33 
Porifera unid. (encrusting) .83 0.01 8.33 
tunicates, colonial/social unid. .50 0.00 16.67 
Balanophyllia / Paracyathus / Astrangia .25 0.00 8.33 
Gorgoniacea .25 0.00 8.33 

RELIEF 
substrate, slight relief 73.25 0.09 100.00 
substrate, high relief 12.50 0.06 41.67 
substrate, moderate relief 9.25 0.03 50.00 
substrate, flat relief 2.25 0.01 25.00 

SUBSTRATE 
boulder 67.25 0.06 100.00 
bedrock 20.33 0.07 58.33 
sand (shell gravel) 7.42 0.03 58.33 
cobble 6.42 0.02 75.00 

SUPERLAYER 
under Laminaria 7.92 0.04 50.00 
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Site Number: 85 
Site: Little Harbor 
Location: Santa Catalina Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Strongylocentrotus purpuratus 244 20.33 8.16 83.33 
Strongylocentrotus franciscanus 146 12.17 5.54 75.00 
Muricea fruticosa 102 8.50 4.53 66.67 
Parastichopus parvimensis 99 8.25 3.23 66.67 
Centrostephanus coronatus 84 7.00 2.06 75.00 
Muricea californica 68 5.67 2.37 58.33 
Panulirus interruptus 22 1.83 0.60 66.67 
Megastrea undosa 21 1.75 0.79 58.33 
Lophogorgia chilensis 12 1.00 0.69 16.67 
Megathura crenulata 12 1.00 0.41 58.33 
Pisaster giganteus 12 1.00 0.43 41.67 
Crassadoma gigantea 3 0.25 0.18 16.67 
Haliotis spp. 3 0.25 0.18 16.67 
Lithopoma gibberosum 2 0.17 0.17 8.33 
Anthozoa unid. 1 0.08 0.08 8.33 
Tethya aurantia 1 0.08 0.08 8.33 

Algae 
Laminaria farlowii 186 15.50 3.59 91.67 
Eisenia arborea 155 12.92 5.45 66.67 
Cystoseira osmundacea 114 9.50 2.54 83.33 
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Site Number: 85 
Site: Little Harbor 
Location: Santa Catalina Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
erect coralline algae 23.58 0.04 91.67 
coralline crust 16.75 0.04 83.33 
red algal turf 14.25 0.05 75.00 
red algae (erect) 9.75 0.03 83.33 
bryozoa unid. (encrusting) 6.75 0.02 66.67 
shell debris 5.50 0.02 58.33 
solitary tube worm 3.67 0.01 50.00 
non-coralline crust 3.08 0.01 41.67 
Porifera unid. (encrusting) 3.00 0.01 33.33 
Phaeophyta unid. 2.50 0.01 33.33 
rock 2.50 0.01 50.00 
Macrocystis spp. (holdfast) 2.42 0.01 50.00 
Chaetopterus / Diopatra 2.00 0.01 16.67 
Chlorophyte unid. a .25 0.00 8.33 
Serpulorbis squamigerus .25 0.00 8.33 
tunicate, solitary unid. .25 0.00 8.33 
unidentified tube mat .25 0.00 8.33 

RELIEF 
substrate, slight relief 55.08 0.07 100.00 
substrate, moderate relief 31.17 0.04 100.00 
substrate, high relief 13.92 0.05 66.67 

SUBSTRATE 
bedrock 44.92 0.07 100.00 
boulder 42.50 0.06 100.00 
sand (shell gravel) 14.58 0.04 75.00 
cobble 1.08 0.01 25.00 

SUPERLAYER 
under Laminaria .75 0.00 25.00 
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Site Number: 86 
Site: Little Flower 
Location: San Clemente Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Centrostephanus coronatus 1,407 117.25 24.37 100.00 
Panulirus interruptus 32 2.67 0.82 66.67 
Megastrea undosa 24 2.00 1.49 33.33 
Dermasterias imbricata 4 0.33 0.19 25.00 
Strongylocentrotus purpuratus 4 0.33 0.26 16.67 
Crassadoma gigantea 3 0.25 0.18 16.67 
Strongylocentrotus franciscanus 3 0.25 0.18 16.67 
Kelletia kelletii 2 0.17 0.11 16.67 
Pisaster giganteus 1 0.08 0.08 8.33 
Urticina spp. 1 0.08 0.08 8.33 

Algae 
Pterygophora californica 894 74.50 13.86 100.00 
Macrocystis pyrifera 103 8.58 1.61 100.00 
Cystoseira osmundacea 48 4.00 1.50 58.33 
Laminaria farlowii 33 2.75 2.22 33.33 
Eisenia arborea 1 0.08 0.08 8.33 
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Site Number: 86 
Site: Little Flower 
Location: San Clemente Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
coralline crust 28.92 0.06 75.00 
shell debris 9.17 0.03 66.67 
rock 7.92 0.03 58.33 
Chlorophyte unid. a 7.50 0.03 50.00 
Corynactis californica 7.50 0.04 33.33 
red algae (erect) 6.83 0.02 58.33 
Phaeophyta unid. 4.67 0.01 58.33 
solitary tube worm 4.08 0.02 41.67 
Macrocystis spp. (holdfast) 3.17 0.01 83.33 
Sargassum spp. 2.75 0.01 25.00 
bryozoa unid. (encrusting) 2.50 0.01 33.33 
Pterygophora californica (holdfast) 2.25 0.01 25.00 
erect coralline algae 1.42 0.01 16.67 
Cucumaria spp. 1.08 0.01 16.67 
Echinoidea unid. 1.08 0.01 25.00 
Gorgoniacea .58 0.01 8.33 
Anthozoa unid. .25 0.00 8.33 
Cirripedia unid. a .25 0.00 8.33 
Porifera unid. (encrusting) .25 0.00 8.33 

RELIEF 
substrate, slight relief 38.75 0.06 100.00 
substrate, moderate relief 37.50 0.07 83.33 
substrate, flat relief 20.92 0.07 83.33 
substrate, high relief 3.08 0.02 33.33 

SUBSTRATE 
boulder 45.33 0.09 100.00 
sand (shell gravel) 23.08 0.09 100.00 
bedrock 22.75 0.08 50.00 
cobble 16.33 0.04 83.33 
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Site Number: 87 
Site: Pyramid Cove 
Location: San Clemente Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Centrostephanus coronatus 301 25.08 7.75 75.00 
Strongylocentrotus purpuratus 100 8.33 2.68 83.33 
Megastrea undosa 62 5.17 3.82 33.33 
Parastichopus californicus 30 2.50 1.76 16.67 
Strongylocentrotus franciscanus 26 2.17 0.66 75.00 
Patiria miniata 7 0.58 0.43 16.67 
Dermasterias imbricata 3 0.25 0.18 16.67 
Panulirus interruptus 3 0.25 0.18 16.67 
Haliotis rufescens 2 0.17 0.11 16.67 
Muricea californica 2 0.17 0.17 8.33 
Parastichopus parvimensis 2 0.17 0.17 8.33 
Kelletia kelletii 1 0.08 0.08 8.33 
Megathura crenulata 1 0.08 0.08 8.33 
Pisaster giganteus 1 0.08 0.08 8.33 

Algae 
Macrocystis pyrifera 328 27.33 8.66 100.00 
Pterygophora californica 316 26.33 7.32 91.67 
Laminaria farlowii 109 9.08 5.43 58.33 
Cystoseira osmundacea 82 6.83 2.89 58.33 
Laminaria setchellii 2 0.17 0.17 8.33 
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Site Number: 87 
Site: Pyramid Cove 
Location: San Clemente Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 31.33 0.04 100.00 
erect coralline algae 13.33 0.06 50.00 
coralline crust 12.67 0.03 66.67 
Chlorophyte unid. a 9.17 0.03 66.67 
Phaeophyta unid. 9.17 0.03 75.00 
Macrocystis spp. (holdfast) 4.67 0.02 66.67 
Corynactis californica 4.08 0.02 41.67 
solitary tube worm 2.42 0.02 33.33 
rock 1.42 0.01 25.00 
Cucumaria spp. 1.33 0.01 16.67 
Pterygophora californica (holdfast) 1.33 0.01 33.33 
bryozoa unid. (encrusting) 1.08 0.01 16.67 
Porifera unid. (encrusting) 1.08 0.01 16.67 
shell debris .75 0.00 25.00 
Chaetopterus / Diopatra .25 0.00 8.33 
Hydroida .25 0.00 8.33 
Phyllospadix spp. .25 0.00 8.33 

RELIEF 
substrate, flat relief 40.75 0.07 100.00 
substrate, slight relief 38.67 0.06 100.00 
substrate, moderate relief 12.17 0.03 75.00 
substrate, high relief 8.33 0.04 33.33 

SUBSTRATE 
bedrock 45.75 0.11 75.00 
boulder 27.83 0.09 75.00 
cobble 20.00 0.06 75.00 
sand (shell gravel) 11.08 0.06 41.67 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-131 

Site Number: 88 
Site: China Point 
Location: San Clemente Island 
Replicate Transects: 12 

Method: Swath 
 Standard Percent 
Taxon Abundance Mean Density Error Freq Occ 

Invertebrates 
Centrostephanus coronatus 564 47.00 17.61 100.00 
Strongylocentrotus franciscanus 44 3.67 1.04 75.00 
Strongylocentrotus purpuratus 34 2.83 0.77 75.00 
Panulirus interruptus 13 1.08 0.38 50.00 
Parastichopus californicus 4 0.33 0.26 16.67 
Pisaster giganteus 3 0.25 0.13 25.00 
Kelletia kelletii 2 0.17 0.11 16.67 
Megastrea undosa 2 0.17 0.11 16.67 
Megathura crenulata 1 0.08 0.08 8.33 
Patiria miniata 1 0.08 0.08 8.33 
Pisaster brevispinus 1 0.08 0.08 8.33 
Pisaster ochraceus 1 0.08 0.08 8.33 

Algae 
Pterygophora californica 744 62.00 8.28 100.00 
Laminaria farlowii 347 28.92 8.79 66.67 
Macrocystis pyrifera 95 7.92 1.70 83.33 
Cystoseira osmundacea 66 5.50 2.37 41.67 
Laminaria setchellii 11 0.92 0.92 8.33 
Egregia menziesii 4 0.33 0.33 8.33 

 



Appendix D: Invertebrate, Algae and Substrate Data 
 

 D-132 

Site Number: 88 
Site: China Point 
Location: San Clemente Island 
Replicate Transects: 12 

Method: UPC 
 Mean Percent Standard Percent 
Taxon Cover Error Freq Occ 

ORGANISM 
red algae (erect) 46.42 0.05 100.00 
erect coralline algae 11.58 0.05 50.00 
coralline crust 7.50 0.03 50.00 
Chlorophyte unid. a 5.83 0.04 41.67 
Pterygophora californica (holdfast) 4.58 0.01 66.67 
Corynactis californica 3.00 0.02 41.67 
shell debris 2.50 0.03 8.33 
Macrocystis spp. (holdfast) 2.42 0.01 50.00 
bryozoa unid. (encrusting) 2.00 0.01 33.33 
Laminarian (holdfast) 1.67 0.01 33.33 
Phyllospadix spp. 1.67 0.02 8.33 
Cucumaria spp. 1.08 0.01 8.33 
Phaeophyta unid. .83 0.01 16.67 
Porifera unid. (encrusting) .83 0.01 16.67 
rock .50 0.00 16.67 
Cirripedia unid. a .25 0.00 8.33 

RELIEF 
substrate, slight relief 41.17 0.07 91.67 
substrate, moderate relief 23.67 0.07 75.00 
substrate, flat relief 20.58 0.08 58.33 
substrate, high relief 14.58 0.08 58.33 

SUBSTRATE 
bedrock 61.75 0.13 83.33 
sand (shell gravel) 26.33 0.11 41.67 
boulder 9.92 0.04 58.33 
cobble 8.25 0.03 50.00 

 


