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LAMPIRAN  1 Kondisi lingkungan di lokasi stasiun penelian 

Stasiun Ulangan Suhu (oC) 
Saljnitas 

(%o) 
pH 

1 

1 37 33 7.88 

2 37 32 7.82 

3 36 31 7.75 

2 

1 36 33 7.86 

2 35 32 7.77 

3 34 30 7.77 

3 

1 37 32 7.85 

2 36 31 7.75 

3 35 30 7.76 

 

LAMPIRAN  2 Bahan Organik Total Sedimen 

Stasiun Ulangan Titik BCK BS BST 
Berat 

BOT 
BOT (%) 

1 

1 

0 31.060 5.067 35.582 0.545 10.756 

50 25.704 5.031 30.440 0.295 5.864 

100 28.840 5.054 33.530 0.364 7.202 

2 

0 28.667 5.009 33.309 0.367 7.327 

50 16.793 5.010 21.418 0.385 7.685 

100 28.305 5.022 32.977 0.350 6.969 

3 

0 28.125 5.061 32.743 0.443 8.753 

50 29.388 5.016 34.080 0.324 6.459 

100 29.130 5.031 33.773 0.388 7.712 

2 

1 

0 26.278 5.055 30.583 0.480 9.496 

50 28.694 5.091 33.388 0.397 7.798 

100 27.727 5.077 32.447 0.357 7.032 

2 

0 28.701 5.044 32.852 0.893 17.704 

50 29.273 5.050 34.064 0.259 5.129 

100 25.945 5.028 30.641 0.332 6.603 

3 

0 27.716 5.082 32.175 0.623 12.259 

50 26.141 5.081 30.874 0.348 6.489 

100 21.572 5.045 26.323 0.294 5.828 

3 

1 

0 24.416 5.073 27.934 1.555 30.652 

50 27.791 5.073 32.607 0.275 5.402 

100 27.019 5.076 31.744 0.351 6.915 

2 

0 27.179 5.039 31.515 0.703 13.951 

50 25.823 5.035 30.459 0.399 7.925 

100 26.625 5.087 31.328 0.384 7.549 

3 

0 27.384 5.025 31.980 0.429 8.537 

50 29.750 5.083 34.364 0.469 9.227 

100 26.553 5.016 31.293 0.276 5.502 
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LAMPIRAN  3 Hasil Software Gradistat sedimen 
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LAMPIRAN  4 Tabel data Echinodermata 

Stasiun Ulangan Plot 
Species 

Jumlah 
Individu 

Jumlah 
Jenis 

Holothuria 
scabra 

Holothuria 
atra 

Diadema 
setosum 

Protoreaster 
nodosus 

Linckia 
laevigata 

Ophiocoma 
scolopendrina 

Ophiocoma 
erinaceus 

Ophiocoma 
echinata 

1 

1 

0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 

20 0 0 0 0 0 0 0 0 0 0 

30 0 0 0 0 0 0 0 0 0 0 

40 0.5 0 1.75 0 0.25 0 0 0 2.5 3 

50 0 0 1 0 0 0 0 0 1 1 

60 0 0.5 0 0 0 0 0 0 0.5 1 

70 0.25 0 0 0.5 0.75 0 0 0 1.5 3 

80 0.25 0.5 0 0 0.25 0 0 0 1 3 

90 0 0 0 1.25 0 0 0 0 1.25 1 

100 0.25 0 0 0.5 0.25 0 0 0 1 3 

Total 1.25 1 2.75 2.25 1.5 0 0 0 8.75   

2 

0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 

20 0 0 0 0 0 0 0 0 0 0 

30 0 0 0 0 0 0 0 0 0 0 

40 0 0 1.25 0 0 0 0 0 1.25 1 

50 0.5 0 0 0 0 3.5 1.25 1 6.25 4 

60 0 0 0 0 0 8 2.25 0 10.25 2 

70 0 0 0 0 0 5 0 0 5 1 

80 0 0 0 0 0.75 0 0 0 0.75 1 
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90 0 0.5 0 0 0 0 0 0 0.5 1 

100 0 0 0 0 0.5 0 0 0 0.5 1 

Total 0.5 0.5 1.25 0 1.25 16.5 3.5 1 24.5   

3 

0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 

20 0 0 0 0 0 0 0 0 0 0 

30 0 0 0 0 0 0 0 0 0 0 

40 0 0 1.75 0 0 1.5 2.25 0 5.5 3 

50 0 0 0 0 0 89.6 80 54.4 224 3 

60 0 0 0 0 0 128 70.4 76.8 275.2 3 

70 0 0 0 0 0 5.25 2.75 1.5 9.5 3 

80 0 0 0 0 0 4.75 3.75 2 10.5 3 

90 0 0 0 0 0 5.75 4.25 1 11 3 

100 0 0 0 0 0.25 1.75 1.25 0 3.25 3 

Total 0 0 1.75 0 0.25 236.6 164.65 135.7 
538.9

5   

      1.75 1.5 5.75 2.25 3 253.1 168.15 136.7 572.2   

2 1 

0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 

20 0 0 0 0 0 0 0 0 0 0 

30 0 0 0 0 0 0 0 0 0 0 

40 0 0 1.5 0 0 0 0 0 1.5 1 

50 0 0 0 0 0 217.6 118.4 60.8 396.8 3 

60 0 0 0 0 0 108.8 76.8 67.2 252.8 3 

70 
0.5 0.25 0 0 0 198.4 166.4 80 

445.5
5 

5 
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80 0 0 0 0 0 121.6 73.6 48 243.2 3 

90 0 0 0 0 0 70.4 89.6 44.8 204.8 3 

100 0 0.75 0 0 0 6.75 3 2.25 12.75 4 

Total 
0.5 1 1.5 0 0 723.55 527.8 303.05 

1557.
4 22 

2 

0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 

20 0 0 0 0 0 0 0 0 0 0 

30 0 0 0 0 0 0 0 0 0 0 

40 0 0 2 0 0 2.5 1.75 0 6.25 3 

50 0 0 0 0 0 4.75 1 0 5.75 2 

60 0 0 0 0 0 169.6 99.2 80 348.8 3 

70 
0 0.25 0 0 0 131.2 118.4 51.2 

301.0
5 

4 

80 0 0 0 0 0 140.8 76.8 48 265.6 3 

90 0 0 0 0 0 137.6 124.8 80 342.4 3 

100 0 0 0 0 0 211.2 115.2 76.8 403.2 3 

Total 0 0.25 2 0 0 797.65 537.15 336 
1673.

05 21 

3 

0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 

20 0 0 0 0 0 0 0 0 0 0 

30 0 0 1.25 0 0 0 0 0 1.25 1 

40 0 0 8 0 0 0 0 0 8 1 

50 
0 0 1.75 0 0 128 105.6 0 

235.3
5 

3 

60 0 0 0 0 0 124.8 105.6 0 230.4 2 

70 0 0.5 0 0 0 89.6 67.2 54.4 211.7 4 
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80 0 0 0 0.5 0 76.8 80 60.8 218.1 4 

90 0 0.25 0 0 0 5.5 5.75 0 11.5 3 

100 0.25 0.75 0 0 0 4.75 4.25 2.75 12.75 5 

Total 0.25 1.5 11 0.5 0 429.45 368.4 117.95 
929.0

5 23 

      0.75 2.75 14.5 0.5 0 1950.65 1433.35 757 
4159.

5 66 

3 

1 

0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 

20 0 0 0 0 0 0 0 0 0 0 

30 0 0 0 0 0 0 0 0 0 0 

40 0 0 0 0 0 4 1.75 0 5.75 2 

50 
0 0.25 0 0 0 153.6 137.6 115.2 

406.6
5 

4 

60 0 0 0 0 0 105.6 73.6 76.8 256 3 

70 
0 0 0 1.25 0 160 169.6 0 

330.8
5 

3 

80 0 0 0 0 0 166.4 153.6 86.4 406.4 3 

90 0 0 0 0 0 137.6 99.2 54.4 291.2 3 

100 0 0.25 0 0 0 5.25 3.25 2.5 11.25 4 

Total 0 0.5 0 1.25 0 732.45 638.6 335.3 
1708.

1 22 

2 

0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 

20 0 0 0 0 0 0 0 0 0 0 

30 0 0 1.75 0 0 0 0 0 1.75 1 

40 0 0 2.25 0 0 13 0 0 15.25 2 

50 0 0 0 0 0 118.4 124.8 67.2 310.4 3 
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60 0 0 0 0 0 140.8 131.2 73.6 345.6 3 

70 0 0 0 0 0 36 102.4 67.2 205.6 3 

80 0 0 0 0 0 102.4 73.6 38.4 214.4 3 

90 0 0 0 0 0 124.8 86.4 73.6 284.8 3 

100 0 0 0 0 0 147.2 105.6 67.2 320 3 

Total 0 0 4 0 0 682.6 624 387.2 
1697.

8 21 

3 

0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 

20 0 0 0 0 0 0 0 0 0 0 

30 0 0 3 0 0 0 0 0 3 1 

40 0.5 0.75 2.25 0 0 0 0 0 3.5 3 

50 0.25 0.5 0 0 0 2.75 0 4.5 8 4 

60 
0.25 0.5 0 0 0 121.6 99.2 60.8 

282.3
5 

5 

70 0 0 0 0 0 115.2 96 86.4 297.6 3 

80 0 0 0 0.5 0 137.6 70.4 48 256.5 3 

90 0.25 0.25 0 0 0 140.8 102.4 28.8 272.5 5 

100 
0.5 0.75 0 1 0 160 115.2 35.2 

312.6
5 

6 

Total 1.75 2.75 5.25 1.5 0 677.95 483.2 263.7 
1436.

1 30 

      1.75 3.25 9.25 2.75 0 2093 1745.8 986.2 4842 73 
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LAMPIRAN  5 Komposisi jenis Echinodermata pada stasiun penelitian 

Stasiun Jenis Echinodermata 
Ulangan Individu 

Jenis 
Komposisi 

Jenis 1 2 3 

1 

Holothuria scabra    1.75 0.31 

Holothuria atra    1.5 0.26 

Diadema setosum    5.75 1.00 

Protoreaster nodosus    2.25 0.39 

Linckia laevigata    3 0.52 

Ophiocoma 
scolopendrina 

   253 44.23 

Ophiocoma erinaceus    168 29.39 

Ophiocoma echinata    137 23.89 

Total    572.2 100 

2 

Holothuria scabra    1.75 0.04 

Holothuria atra    3.25 0.08 

Diadema setosum    9.25 0.22 

Protoreaster nodosus    2.75 0.07 

Linckia laevigata    0 0.00 

Ophiocoma 
scolopendrina 

   1951 46.91 

Ophiocoma erinaceus    1433 34.47 

Ophiocoma echinata    757 18.21 

Total    4158 100 

3 

Holothuria scabra    0.75 0.02 

Holothuria atra    2.75 0.06 

Diadema setosum    14.5 0.30 

Protoreaster nodosus    0.5 0.01 

Linckia laevigata    0 0.00 

Ophiocoma 
scolopendrina 

   2093 43.21 

Ophiocoma erinaceus    1746 36.04 

Ophiocoma echinata    986 20.36 

Total    4843.5 100 
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LAMPIRAN  6 Analisis jumlah jenis Echinodermata 

Descriptives 
Jumlah_Jenis   

 N Mean 
Std. 

Deviation 
Std. 
Error 

95% Confidence 
Interval for Mean 

Minimum Maximum 
Lower 
Bound 

Upper 
Bound 

Stasiun 1 33 1.4242 1.37000 .23849 .9385 1.9100 .00 4.00 

Stasiun 2 33 2.0000 1.68558 .29516 1.3988 2.6012 .00 5.00 

Stasiun 3 33 2.2121 1.76348 .30698 1.5868 2.8374 .00 6.00 

Total 99 1.8788 1.63678 .16450 1.5523 2.2052 .00 6.00 

 
Test of Homogeneity of Variances 

 
Levene 
Statistic df1 df2 Sig. 

Jumlah_Jenis Based on Mean 1.591 2 96 .209 

Based on Median .722 2 96 .489 

Based on Median and 
with adjusted df 

.722 2 85.691 .489 

Based on trimmed 
mean 

1.839 2 96 .165 

 
ANOVA 

Jumlah_Jenis   

 
Sum of 

Squares df Mean Square F Sig. 

Between Groups 10.970 2 5.485 2.093 .129 

Within Groups 251.576 96 2.621   

Total 262.545 98    

 
Multiple Comparisons 

Dependent Variable:   Jumlah_Jenis   
Tukey HSD   

(I) Stasiun (J) Stasiun 

Mean 
Difference (I-

J) 
Std. 
Error Sig. 

95% Confidence Interval 
Lower 
Bound 

Upper 
Bound 

Stasiun 1 Stasiun 2 -.57576 .39853 .322 -1.5245 .3730 

Stasiun 3 -.78788 .39853 .123 -1.7366 .1609 

Stasiun 2 Stasiun 1 .57576 .39853 .322 -.3730 1.5245 

Stasiun 3 -.21212 .39853 .856 -1.1609 .7366 

Stasiun 3 Stasiun 1 .78788 .39853 .123 -.1609 1.7366 

Stasiun 2 .21212 .39853 .856 -.7366 1.1609 
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LAMPIRAN  7 Analisis kepadatan Echinodermata 

Descriptives 
Kepadatan   

 N Mean 
Std. 

Deviation 
Std. 
Error 

95% Confidence 
Interval for Mean 

Minimu
m 

Maximu
m 

Lower 
Bound 

Upper 
Bound 

Stasiu
n 1 

3
3 

17.3394 60.34712 10.5050
9 

-4.0588 38.7376 .00 275.20 

Stasiu
n 2 

3
3 

126.045
5 

154.1889
7 

26.8408
5 

71.372
4 

180.718
5 

.00 445.55 

Stasiu
n 3 

3
3 

146.727
3 

155.5203
4 

27.0726
2 

91.582
2 

201.872
4 

.00 406.65 

Total 9
9 

96.7040 141.7862
9 

14.2500
6 

68.425
3 

124.982
8 

.00 445.55 

 
Test of Homogeneity of Variances 

 
Levene 
Statistic df1 df2 Sig. 

Kepadatan Based on Mean 60.332 2 96 .000 

Based on Median 10.156 2 96 .000 

Based on Median and 
with adjusted df 

10.156 2 74.374 .000 

Based on trimmed mean 59.649 2 96 .000 

 
ANOVA 

Kepadatan   

 
Sum of 

Squares Df Mean Square F Sig. 

Between Groups 318845.652 2 159422.826 9.268 .000 

Within Groups 1651282.881 96 17200.863   

Total 1970128.533 98    

 
Multiple Comparisons 

Dependent Variable:   Kepadatan   
Tukey HSD   

(I) Stasiun (J) Stasiun 

Mean 
Difference (I-

J) 
Std. 
Error Sig. 

95% Confidence Interval 
Lower 
Bound 

Upper 
Bound 

Stasiun 1 Stasiun 2 -108.70606* 32.28741 .003 -185.5697 -31.8425 

Stasiun 3 -129.38788* 32.28741 .000 -206.2515 -52.5243 

Stasiun 2 Stasiun 1 108.70606* 32.28741 .003 31.8425 185.5697 

Stasiun 3 -20.68182 32.28741 .798 -97.5454 56.1818 

Stasiun 3 Stasiun 1 129.38788* 32.28741 .000 52.5243 206.2515 

Stasiun 2 20.68182 32.28741 .798 -56.1818 97.5454 

*. The mean difference is significant at the 0.05 level. 
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LAMPIRAN  8 Analisis kepadatan jenis Echinodermata di stasiun penelitian 

Descriptives 

 N Mean 
Std. 

Deviation Std. Error 

95% Confidence 
Interval for Mean 

Min Max 
Lower 
Bound 

Upper 
Bound 

Holothuria_ 
scabra 

Stasiun 1 3 .5833 .62915 .36324 -.9796 2.1462 .00 1.25 

Stasiun 2 3 .2500 .25000 .14434 -.3710 .8710 .00 .50 

Stasiun 3 3 .5833 1.01036 .58333 -1.9265 3.0932 .00 1.75 

Total 9 .4722 .63053 .21018 -.0124 .9569 .00 1.75 

Holothuria_ 
atra 

Stasiun 1 3 .5000 .50000 .2.8868 -.7421 1.7421 .25 1.50 

Stasiun 2 3 .9167 .62915 .36324 -.6462 2.4796 .00 1.00 

Stasiun 3 3 1.0833 1.46487 .84574 -2.5556 4.7223 .00 2.75 

Total 9 1.0000 .86603 .28868 .3343 1.6657 .00 2.75 

Diadema_ 
setosum 

Stasiun 1 3 1.9167 .76376 .44096 .0194 3.8140 1.25 2.75 

Stasiun 2 3 4.8333 5.34634 3.08671 -8.4477 18.1144 1.50 11.00 

Stasiun 3 3 3.0833 2.74241 1.58333 -3.7292 9.8959 .00 5.25 

Total 9 3.2778 3.28454 1.09485 .7531 5.8025 .00 11.00 

Protoreaster_ 
nodosus 

Stasiun 1 3 .7500 1.29904 .75000 -2.4770 3.9770 .00 2.25 

Stasiun 2 3 .1667 .28868 .16667 -.5504 .8838 .00 .50 

Stasiun 3 3 .9167 .80364 .46398 -1.0797 2.9130 .00 1.50 

Total 9 .6111 .84881 .28294 -.0413 1.2636 .00 2.25 

Linckia_ 
laevigata 

Stasiun 1 3 1.0000 .6144 .210108 -.01241 .9569 .00 1.75 

Stasiun 2 3 .0000 .00000 .00000 .0000 .0000 .00 .00 

Stasiun 3 3 .0000 .00000 .00000 .0000 .0000 .00 .00 

Total 9 .1667 .35355 .11785 -.1051 .4384 .00 1.00 

Ophiocoma_ 
scolopendrin
a 

Stasiun 1 3 84.3667 132.09581 76.26555 -243.7775 412.5109 .00 236.60 

Stasiun 2 3 650.2167 194.74636 112.43686 166.4399 1133.9934 429.45 797.65 

Stasiun 3 3 697.6667 30.21284 17.44339 622.6138 772.7195 677.95 732.45 

Total 9 477.4167 318.42408 106.14136 232.6543 722.1791 .00 797.65 

Ophiocoma_ 
erinaceus 

Stasiun 1 3 56.0500 94.06664 54.30940 -177.6245 289.7245 .00 164.65 

Stasiun 2 3 477.7833 94.84403 54.75823 242.1777 713.3890 368.40 537.15 

Stasiun 3 3 581.9333 85.81663 49.54625 368.7530 795.1137 483.20 638.60 

Total 9 371.9222 253.88884 84.62961 176.7660 567.0785 .00 638.60 

Ophiocoma_ 
echinata 

Stasiun 1 3 45.5667 78.05936 45.06759 -148.3435 239.4769 .00 135.70 

Stasiun 2 3 252.3333 117.53972 67.86159 -39.6515 544.3182 117.95 336.00 

Stasiun 3 3 328.7333 62.01132 35.80225 174.6887 482.7780 263.70 387.20 

Total 9 208.8778 148.44245 49.48082 94.7748 322.9807 .00 387.20 

 
Test of Homogeneity of Variances 

 
Levene 
Statistic df1 df2 Sig. 

Holothuria_scabra Based on Mean 3.604 2 6 .094 

Based on Median .333 2 6 .729 

Based on Median and 
with adjusted df 

.333 2 2.651 .743 

Based on trimmed 
mean 

3.096 2 6 .119 

Holothuria_atra Based on Mean 4.000 2 6 .079 

Based on Median 4.000 2 6 .079 

Based on Median and 
with adjusted df 

4.000 2 2.000 .200 

Based on trimmed 
mean 

4.000 2 6 .079 

Diadema_setosum Based on Mean 6.324 2 6 .033 

Based on Median .534 2 6 .612 
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Based on Median and 
with adjusted df 

.534 2 2.682 .638 

Based on trimmed 
mean 

5.231 2 6 .048 

Protoreaster_nodosus Based on Mean 4.820 2 6 .056 

Based on Median .349 2 6 .719 

Based on Median and 
with adjusted df 

.349 2 3.202 .729 

Based on trimmed 
mean 

3.889 2 6 .083 

Linckia_laevigata Based on Mean 2.701 2 6 .146 

Based on Median .414 2 6 .679 

Based on Median and 
with adjusted df 

.415 2 3.216 .692 

Based on trimmed 
mean 

2.390 2 6 .172 

Ophiocoma_scolopendrina Based on Mean 4.693 2 6 .059 

Based on Median .633 2 6 .563 

Based on Median and 
with adjusted df 

.633 2 3.968 .577 

Based on trimmed 
mean 

4.048 2 6 .077 

Ophiocoma_erinaceus Based on Mean .049 2 6 .952 

Based on Median .002 2 6 .998 

Based on Median and 
with adjusted df 

.002 2 5.879 .998 

Based on trimmed 
mean 

.039 2 6 .962 

Ophiocoma_echinata Based on Mean 1.417 2 6 .313 

Based on Median .154 2 6 .860 

Based on Median and 
with adjusted df 

.154 2 4.409 .861 

Based on trimmed 
mean 

1.219 2 6 .359 

 
ANOVA 

 
Sum of 
Squares df 

Mean 
Square F Sig. 

Holothuria_scabra Between 
Groups 

.222 2 .111 .225 .805 

Within Groups 2.958 6 .493   

Total 3.181 8    

Holothuria_atra Between 
Groups 

.500 2 .250 3.000 1.25 

Within Groups .500 6 .083   

Total 1.000 8    

Diadema_setosum Between 
Groups 

12.931 2 6.465 .529 .615 

Within Groups 73.375 6 12.229   

Total 86.306 8    

Protoreaster_nodosus Between 
Groups 

.931 2 .465 .578 .590 

Within Groups 4.833 6 .806   

Total 5.764 8    

Linckia_laevigata Between 
Groups 

.042 2 .021 .021 .979 

Within Groups 5.958 6 .993   

Total 6.000 8    
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Ophiocoma_scolopendrina Between 
Groups 

698574.615 2 349287.307 18.616 .003 

Within Groups 112576.525 6 18762.754   

Total 811151.140 8    

Ophiocoma_erinaceus Between 
Groups 

465259.507 2 232629.754 27.685 .001 

Within Groups 50416.833 6 8402.806   

Total 515676.341 8    

Ophiocoma_echinata Between 
Groups 

128772.776 2 64386.388 8.132 .020 

Within Groups 47508.505 6 7918.084   

Total 176281.281 8    

 
Multiple Comparisons 

Tukey HSD   

Dependent 

Variable (I) Stasiun (J) Stasiun 

Mean 

Difference 

(I-J) Std. Error Sig. 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Holothuria_ 

scabra 

Stasiun 1 Stasiun 2 .33333 .57333 .835 -1.4258 2.0925 

Stasiun 3 .00000 .57333 1.000 -1.7591 1.7591 

Stasiun 2 Stasiun 1 -.33333 .57333 .835 -2.0925 1.4258 

Stasiun 3 -.33333 .57333 .835 -2.0925 1.4258 

Stasiun 3 Stasiun 1 .00000 .57333 1.000 -1.7591 1.7591 

Stasiun 2 .33333 .57333 .835 -1.4258 2.0925 

Holothuria_ 

atra 

Stasiun 1 Stasiun 2 .50000 .23570 .165 -2232 1.2232 

Stasiun 3 -.50000 .23570 .165 -2232 1.2232 

Stasiun 2 Stasiun 1 -.08333 .81366 .994 -2.5799 2.4132 

Stasiun 3 -.16667 .81366 .977 -2.6632 2.3299 

Stasiun 3 Stasiun 1 .08333 .81366 .994 -2.4132 2.5799 

Stasiun 2 .16667 .81366 .977 -2.3299 2.6632 

Diadema_ 

setosum 

Stasiun 1 Stasiun 2 -2.91667 2.85531 .591 -11.6775 5.8442 

Stasiun 3 -1.16667 2.85531 .913 -9.9275 7.5942 

Stasiun 2 Stasiun 1 2.91667 2.85531 .591 -5.8442 11.6775 

Stasiun 3 1.75000 2.85531 .819 -7.0109 10.5109 

Stasiun 3 Stasiun 1 1.16667 2.85531 .913 -7.5942 9.9275 

Stasiun 2 -1.75000 2.85531 .819 -10.5109 7.0109 

Protoreaster_ 

nodosus 

Stasiun 1 Stasiun 2 .58333 .73283 .719 -1.6652 2.8319 

Stasiun 3 -.16667 .73283 .972 -2.4152 2.0819 

Stasiun 2 Stasiun 1 -.58333 .73283 .719 -2.8319 1.6652 

Stasiun 3 -.75000 .73283 .590 -2.9985 1.4985 

Stasiun 3 Stasiun 1 .16667 .73283 .972 -2.0819 2.4152 

Stasiun 2 .75000 .73283 .590 -1.4985 2.9985 

Linckia_ 

laevigata 

Stasiun 1 Stasiun 2 .08333 .81366 .994 -2.4132 2.5799 

Stasiun 3 .08333 .81366 .994 -2.5799 2.4132 

Stasiun 2 Stasiun 1 -.50000 .23570 .165 -1.2232 .2232 

Stasiun 3 .00000 .23570 1.000 -.7232 .7232 

Stasiun 3 Stasiun 1 -.50000 .23570 .165 -1.2232 .2232 

Stasiun 2 .00000 .23570 1.000 -.7232 .7232 

Ophiocoma_ 

scolopendrina 

Stasiun 1 Stasiun 2 -565.85000* 111.84142 .006 -909.0102 -222.6898 

Stasiun 3 -613.30000* 111.84142 .004 -956.4602 -270.1398 

Stasiun 2 Stasiun 1 565.85000* 111.84142 .006 222.6898 909.0102 
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Stasiun 3 -47.45000 111.84142 .907 -390.6102 295.7102 

Stasiun 3 Stasiun 1 613.30000* 111.84142 .004 270.1398 956.4602 

Stasiun 2 47.45000 111.84142 .907 -295.7102 390.6102 

Ophiocoma_ 

erinaceus 

Stasiun 1 Stasiun 2 -421.73333* 74.84564 .003 -651.3803 -192.0863 

Stasiun 3 -525.88333* 74.84564 .001 -755.5303 -296.2363 

Stasiun 2 Stasiun 1 421.73333* 74.84564 .003 192.0863 651.3803 

Stasiun 3 -104.15000 74.84564 .402 -333.7970 125.4970 

Stasiun 3 Stasiun 1 525.88333* 74.84564 .001 296.2363 755.5303 

Stasiun 2 104.15000 74.84564 .402 -125.4970 333.7970 

Ophiocoma_ 

echinata 

Stasiun 1 Stasiun 2 -206.76667 72.65482 .066 -429.6916 16.1583 

Stasiun 3 -283.16667* 72.65482 .019 -506.0916 -60.2417 

Stasiun 2 Stasiun 1 206.76667 72.65482 .066 -16.1583 429.6916 

Stasiun 3 -76.40000 72.65482 .575 -299.3249 146.5249 

Stasiun 3 Stasiun 1 283.16667* 72.65482 .019 60.2417 506.0916 

Stasiun 2 76.40000 72.65482 .575 -146.5249 299.3249 

*. The mean difference is significant at the 0.05 level. 

 

LAMPIRAN  9 Indeks Ekologi Echinodermata pada setiap stasiun 

Stasiun  Spesies  ni 
ni/N 

ln 
ni/N H Ln S E 

Ni/n
2 C 

1 Holothuria scabra 1.75 0.00 -5.79 -0.02 2.08 0.57 0.00 0.34 

  Holothuria atra 1.5 0.01 -5.94 -0.02 2.08 0.57 0.00   

  Diadema setosum 5.75 0.01 -4.60 -0.05 2.08 0.57 0.00   

  Protoreaster nodosus 2.25 0.00 -5.54 -0.02 2.08 0.57 0.00   

  Linckia laevigata 3 0.00 -5.25 -0.03 2.08 0.57 0.00   

  
Ophiocoma 
scolopendrina 

253 
0.44 -0.82 -0.36 2.08 0.57 0.20   

  Ophiocoma erinaceus 168 0.29 -1.22 -0.36 2.08 0.57 0.09   

  Ophiocoma echinata 137 0.24 -1.43 -0.34 2.08 0.57 0.06   

Total   572.2     1.19         

2 Holothuria scabra 0.75 0.00 -8.62 0.00 1.95 0.54 0.00 0.37 

  Holothuria atra 2.75 0.00 -7.32 0.00 1.95 0.54 0.00   

  Diadema setosum 14.5 0.00 -5.66 -0.02 1.95 0.54 0.00   

  Protoreaster nodosus 0.5 0.00 -9.03 0.00 1.95 0.54 0.00   

  
Ophiocoma 
scolopendrina 1950.65 0.47 -0.76 -0.36 1.95 0.54 0.22   

  Ophiocoma erinaceus 1433.35 0.34 -1.07 -0.37 1.95 0.54 0.12   

  Ophiocoma echinata 757 0.18 -1.70 -0.31 1.95 0.54 0.03   

Total   4159.5     1.06         

3 Holothuria scabra 1.75 0.00 -7.93 0.00 1.95 0.56 0.00 0.36 

  Holothuria atra 3.25 0.00 -7.31 0.00 1.95 0.56 0.00   

  Diadema setosum 9.25 0.00 -6.26 -0.01 1.95 0.56 0.00   

  Protoreaster nodosus 2.75 0.00 -7.47 0.00 1.95 0.56 0.00   

  
Ophiocoma 
scolopendrina 2093 0.43 -0.84 -0.36 1.95 0.56 0.19   
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  Ophiocoma erinaceus 1745.8 0.36 -1.02 -0.37 1.95 0.56 0.13   

  Ophiocoma echinata 986.2 0.20 -1.59 -0.32 1.95 0.56 0.04   

Total   4842     1.08         

 

LAMPIRAN  10 Analisis PCA kepadatan Echinodermata terhadap kondisi lingkungan 

Summary statistics (Quantitative data):     

Variable 

Obser
vation

s 
Obs. with 

missing data 

Obs. 
without 
missing 

data Min Max Mean 
Std. 

deviation 

Kepadata
n 3 0 3 17.339 146.773 96.704 69.512 

Suhu 3 0 3 35.000 37.000 36.000 1.000 

Salinitas 3 0 3 31.000 32.000 31.557 0.510 

pH 3 0 3 
7.79

0 7.820 7.803 0.015 
Besar 
Butir 3 0 3 

0.95
0 1.030 0.987 0.040 

Organik 
Total 3 0 3 

7.64
0 10.630 9.003 1.512 

Correlation matrix (Pearson (n)):    

Variables 
Kepadata

n Suhu Salinitas pH 
Besar 
Butir Organik Total 

Kepadatan 1 -0.931 -0.843 -0.983 -0.974 0.865 

Suhu -0.931 1 0.981 0.982 0.990 -0.989 

Salinitas -0.843 0.981 1 0.927 0.944 -0.999 

pH -0.983 0.982 0.927 1 0.999 -0.942 

Besar Butir -0.974 0.990 0.944 0.999 1 -0.957 

Organik Total 0.865 -0.989 -0.999 -0.942 -0.957 1 

Values in bold are different from 0 with a significance level alpha=0,95 
 
Principal Component Analysis: 

Eigenvalues:  

  F1 F2 

Eigenvalue 5.770 0.230 

Variability (%) 96.173 3.827 

Cumulative % 96.173 100.000 

 

Eigenvectors:  

  F1 F2 

Kepadatan 
-

0.396 0.645 

Suhu 0.416 0.124 

Salinitas 0.403 0.523 

pH 0.413 -0.272 
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Besar Butir 0.415 -0.175 

Organik Total 
-

0.407 -0.437 

Factor loadings:  

  F1 F2 

Kepadatan 
-

0.951 0.309 

Suhu 0.998 0.059 

Salinitas 0.968 0.251 

pH 0.991 -0.130 

Besar Butir 0.996 -0.084 

Organik Total 
-

0.978 -0.209 

 

Correlations between variables and factors: 

  F1 F2  

Kepadatan -0.951 0.309  

Suhu 0.998 0.059  

Salinitas 0.968 0.251  

pH 0.991 -0.130  

Besar Butir 0.996 -0.084  

Organik Total -0.978 -0.209  
 

Contribution of the variables (%): 

  F1 F2 

Kepadatan 15.675 41.587 

Suhu 17.269 1.538 

Salinitas 16.242 27.349 

pH 17.036 7.393 

Besar Butir 17.208 3.057 

Organik Total 16.571 19.075 

 

Squared cosines of the variables:      

  F1 F2       

Kepadatan 0.905 0.095       

Suhu 0.996 0.004       

Salinitas 0.937 0.063       

pH 0.983 0.017       

Besar Butir 0.993 0.007       

Organik Total 0.956 0.044       

Values in bold correspond for each variable to the factor for which the squared cosine is the largest 
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Factor scores:  

  F1 F2 

Stasiun 1 3.038 -0.303 

Stasiun 2 -0.202 0.676 

Stasiun 3 -2.836 -0.373 

 

Contribution of the observations (%): 

  F1 F2  

Stasiun 1 53.307 13.359  

Stasiun 2 0.235 66.431  

Stasiun 3 46.457 20.209  
 

Squared cosines of the observations:       

  F1 F2        

Stasiun 1 0.990 0.010        

Stasiun 2 0.082 0.918        

Stasiun 3 0.983 0.017        

Values in bold correspond for each observation to the factor for which the squared cosine is the largest 

 

LAMPIRAN  11 Dokumentasi selama penelitian 

A. Kegiatan di Lapangan 

    
Pengamatan Sampel   Pengambilan Sampel Sedimen 
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Tim Turlap    Lokasi Penelitian 

      

B. Kegiatan di Laboatorium 

   
Pengukuran pH    Pengukuran Salinitas 
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Analisis BOT    Analisis Besar Butir 

   
Holothuria scabra    Holothuria atra 

   
Protoreaster nodosus    Linckia laevigata 
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Diadema setosum    Ophiocoma scolopendrina 

     
Ophiocoma erinaceus    Ophiocoma echinata 

LAMPIRAN  12 Buku identifikasi yang digunakan 

   
 


