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LAMPIRAN 

Lampiran 1. Klasifikasi landak laut 

Klasifikasi landak laut yang diamati selama studi menurut sistem klasifikasi dalam 

(Kroh 2020) dan World Echinoidea Database (Kroh & Mooi 2023).   

Kerajaan Animalia Linnaeus, 1758   

    Filum Echinodermata Bruguière, 1791 [ex Klein, 1734]    

        Subfilum Echinozoa Haeckel, 1895     

            Kelas Echinoidea Leske, 1778      

                Sub Kelas Euechinoidea Bronn, 1860       

                    Infrakelas Aulodonta Jackson, 1912         

                            Ordo Diadematoida Duncan, 1889            

        Famili Diadematidae Gray, 1855             

Genus Diadema Gray, 1825   

     Diadema savignyi (Audouin, 1809)  

     Diadema setosum (Leske, 1778)   

    Diadema spp               

Genus Echinothrix Peters, 1853              

     Echinothrix calamaris (Pallas, 1774)  

     Echinothrix diadema (Linnaeus, 1758) 

                    Infrakelas Carinacea Kroh & Smith, 2010        

                        Superordo Echinacea Claus, 1876         

                            Ordo Camarodonta Jackson, 1912          

                                 Infraordo Echinidae Kroh & Smith, 2010           

                                     Superfamili Odontophora Kroh & Smith, 2010            

                 Famili Echinometridae Gray, 1855             

         Genus Echinometra Gray, 1825              

Echinometra mathaei (Blainville, 1825)            

                 Famili Toxopneustidae Troschel, 1872   

Genus Toxopneustes, L. Agassiz, 1841 

              Toxopneustes pileolus (Lamarck, 1816)          

        Genus Tripneustes Troschel, 1872              

Tripneustes gratilla (L. Agassiz, 1841)        
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Lampiran 2. Kuesioner  

Survei Pemanfaatan landak laut di Indonesia 

Identitas Responden 

1. Nama Responden :  

2. Jenis Kelamin  :  

3. Usia (Tahun) :  

4. Pendidikan :  

5. Pekerjaan Utama :  

6. Pekerjaan Istri/ Suami :  

7. Jumlah Tanggungan :  

8. Estimasi pendapatan keluarga/ bulan (Rp) :  

9. Alamat   

10. No. HP   

 

Pemanfaatan landak laut 

1. Jenis landak laut yang sering dikoleksi (centang jenis landak laut) 

A. Tripneustes gratilla (duri pendek) 

 

 

B. Echinothrix calamaris (duri sedang/ 

belang-belang) 

 

C. Diadema setosum. (duri panjang) 

 

D. Echinometra spp. (duri besar) 

 

 

2. Nama lokal untuk setiap jenis landak laut yang disebutkan pada pertanyaan 1 (jika ada): 

A. ……… 

B. ……… 

C. ……… 

D. ……… 
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3. Jenis alat tangkap yang digunakan (daftarkan alat yang digunakan) 

A. ……… 

B. ……… 

C. ……… 

D. ……… 

4. Sejak tahun kapan melakukan penangkapan?  

5. Cara/ metode penangkapan? 

6. Habitat tempat penangkapan (lingkari yang pilihan relevan)? 

VI. Padang lamun 

VII. Pasir 

VIII. Karang 

IX. Tubir 

X. Dll (sebutkan)…… 

7. Kondisi pasang surut saat penangkapan (pasang/surut/ keduanya)? 

8. Kedalaman tempat penangkapan (meter)? 

9. Waktu penangkapan (pagi/siang/sore/malam)? 

10. Rata-rata durasi penangkapan (jam) dalam sehari? 

11. Rata-rata jumlah hari penangkapan dalam sebulan? 

12. Musim penangkapan dalam setahun (jika musiman), pada bulan apa saja? 

13. Saat ini,  rata-rata tangkapan (berapa ekor) landak laut per trip untuk jenis Tripneustes? 

14. Saat ini, rata-rata tangkapan (berapa ekor) landak laut per trip untuk jenis Diadema? 

15. Saat ini, rata-rata tangkapan (berapa ekor) landak laut per trip untuk jenis Echinotrhix? 

16. Saat ini, rata-rata tangkapan (berapa ekor) landak laut per trip untuk jenis Echinometra? 

17. Jika dibandingkan 5 – 10 tahun lalu, bagaimana jumlah tangkapan Tripneustes saat ini?  

A. Tetap 

B. Meningkat 

C. Menurun 

18. Jika dibandingkan 5 – 10 tahun lalu, bagaimana jumlah tangkapan Diadema saat ini?  

A. Tetap 

B. Meningkat 

C. Menurun 

19. Jika dibandingkan 5 – 10 tahun lalu, bagaimana jumlah tangkapan Echinotrhix saat ini?  

1. Tetap 

2. Meningkat 

3. Menurun 

20. Jika dibandingkan 5 – 10 tahun lalu, bagaimana jumlah tangkapan Echinometra saat ini?  

a) Tetap 

b) Meningkat 

c) Menurun 
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21. Jika terjadi tren perubahan jumlah tangkapan, apa yang menyebabkan perubahan tersebut? 

(daftarkan kemungkinan faktor-faktor penyebabnya) 

a) ….. 

b) ….. 

c) ….. 

22. Tujuan utama penangkapan landak laut untuk (lingkari pilihan yang relevan): 

a) Konsumsi 

b) Dijual 

c) Keduanya 

23. Proporsi hasil tangkapan (%) untuk: 

a) Konsumsi 

b) Dijual 

24. Jika mengkonsumsi landak laut, berapa jumlah yang umumnya dikonsumsi per orang 

(ekor/orang/hari)? 

25. Cara mengkonsumsi landak laut dengan cara apa (daftarkan semua cara yang dilakukan)? 

a) …… 

b) …… 

c) …… 

26. Jika dijual, kemana/ siapa yang membeli landak laut? 

27. Jika dijual, dalam bentuk apa (landak laut segar atau hanya gonad)? 

28. Jika dijual, siapa yang menentukan harga? Apakah ada negosiasi harga? 

29. Harga rata-rata per ekor (Rp/ekor)? 

30. Apakah terjadi fluktuasi harga penjualan? 

31. Untuk memastikan keberlanjutan populasi landak laut di laut, maka menurut anda, hal-hal mana 

saja yang perlu dilakukan? (lingkari pilihan yang relevan) (jawaban bisa lebih dari satu) 

a) Tidak perlu melakukan apa-apa 

b) Melakukan pembatasan ukuran yang boleh ditangkap 

c) Melakukan pembatasan jumlah yang boleh ditangkap 

d) Memberlakukan sistem perizinan yang ketat 

e) Lainnya (silahkan ditambahkan)………. 
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Lampiran 3. Foto Spesimen Landak Laut 

 

  

Diadema savignyi  Toxopneustes pileolus 

  

Tripneustes gratilla Diadema setosum 

  

Echinothrix calamares Echinothrix diadema 
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Echinometra mathaei Diadema spp 
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Lampiran 4. General Linear Model, SIMPER dan Diameter Landak Laut 
BAB II 

A. General Linear Model BAB II 

Fungsi glm dalam RStudio.  

Kode signifikansi:  p < 0.001 = ***; p < 0.01 = **; p < 0.05 = * 0.05; p < 0.1 = . 

1. Jumlah Spesies Landak Laut 
   

glm(formula = Spesies ~ Zone + Ecosystem, data = Dat) 
 

 Estimate Std. Error t_value Pr(>|t|) Signifikansi 

(Intercept) 0.2444 0.2812 0.869 0.38713  
Zonemidshelf 0.7333 0.3444 2.129 0.0361 * 

Zoneouter 1.3333 0.3444 3.871 0.00021 *** 

EcosystemSG 0.6444 0.2812 2.292 0.02437 * 

    

2. Kelimpahan Total Landak Laut 
   

glm(formula = Urchins ~ Zone + Ecosystem, data = Dat) 
 

 Estimate Std. Error t_value Pr(>|t|) Signifikansi 

(Intercept) 6.235 19.98 0.312 0.7557  
Zonemidshelf 32.834 24.47 1.342 0.1832  
Zoneouter 43.224 24.47 1.766 0.0809 . 

EcosystemSG 32.235 19.98 1.613 0.1103  
 

     
3. Kelimpahan Masing-Masing Jenis Landak Laut  

  
 

     
Diadema setosum 

     
glm(formula = D.set ~ Zone + Ecosystem, data = Dat) 

 
 Estimate Std. Error t_value Pr(>|t|) Signifikansi 

(Intercept) 9.389 18.625 0.504 0.615  
Zonemidshelf 30.767 22.811 1.349 0.181  
Zoneouter 26.876 22.811 1.178 0.242  
EcosystemSG 23.842 18.625 1.28 0.204  
 

     
Diadema savignyi 

     
glm(formula = D.sav ~ Ecosystem + Zone, data = Dat) 

 
 Estimate Std. Error t_value Pr(>|t|) Signifikansi 

(Intercept) -2.032 3.094 -0.657 0.5131  
EcosystemSG 6.149 3.094 1.987 0.0501 . 

Zonemidshelf 0.724 3.79 0.191 0.8489  
Zoneouter 6.324 3.79 1.669 0.0988  
 

     
Diadema spp. 

     
glm(formula = D.spp ~ Ecosystem + Zone, data = Dat) 

 Estimate Std. Error t_value Pr(>|t|) Signifikansi 

(Intercept) -0.1381 0.366 -0.377 0.707  
EcosystemSG 0.2762 0.366 0.755 0.452  
Zonemidshelf 0.2857 0.4482 0.637 0.526  
Zoneouter 0.7 0.4482 1.562 0.122  
 
      
Tripneustes gratilla 

    
glm(formula = T.gra ~ Ecosystem + Zone, data = Dat) 

 
 Estimate Std. Error t_value Pr(>|t|) Signifikansi 

(Intercept) -0.3682 1.2059 -0.305 0.760828  
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EcosystemSG 0.7364 1.2059 0.611 0.542993  
Zonemidshelf 0.643 1.4769 0.435 0.664376  
Zoneouter 5.319 1.4769 3.602 0.000529 *** 
 

     
Echinothrix calamares 

    
glm(formula = E.cal ~ Ecosystem + Zone, data = Dat) 

 
 Estimate Std. Error t_value Pr(>|t|) Signifikansi 

(Intercept) -0.522 0.5181 -1.008 0.316481  
EcosystemSG 1.044 0.5181 2.015 0.04701 * 

Zonemidshelf 0.4147 0.6345 0.654 0.515159  
Zoneouter 2.486 0.6345 3.918 0.000179 *** 
 

     
Echinothrix diadema 

    
glm(formula = E.dia ~ Ecosystem + Zone, data = Dat) 

 
 Estimate Std. Error t_value Pr(>|t|) Signifikansi 

(Intercept) 1.37E-01 2.41E-01 0.568 0.5716  
EcosystemSG -2.73E-01 2.41E-01 -1.136 0.2592  
Zonemidshelf -1.99E-16 2.95E-01 0 1  
Zoneouter 5.43E-01 2.95E-01 1.844 0.0687 . 
 

     
Echinometra mathaei  

    
glm(formula = E.mat ~ Ecosystem + Zone, data = Dat) 

 
 Estimate Std. Error t_value Pr(>|t|) Signifikansi 

(Intercept) -2.62E-01 2.98E-01 -0.879 0.3816  
EcosystemSG 5.24E-01 2.98E-01 1.759 0.0821 . 

Zonemidshelf -6.95E-16 3.65E-01 0 1  
Zoneouter 8.81E-01 3.65E-01 2.416 0.0178 * 
 

     
Toxopneustes pileolus  

    
glm(formula = T.pil ~ Ecosystem + Zone, data = Dat) 

 Estimate Std. Error t_value Pr(>|t|) Signifikansi 

(Intercept) 3.18E-02 4.39E-02 0.724 0.4709  
EcosystemSG -6.36E-02 4.39E-02 -1.448 0.1512  
Zonemidshelf -6.21E-17 5.38E-02 0 1  
Zoneouter 9.53E-02 5.38E-02 1.774 0.0796 . 
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Tabulasi data untuk analisis general linear model (glm) dalam RStudio 

Lokasi Kode Ecosystem Transect Zona D.set D.sav D.spp T.gra E.mat E.cal E.dia T.pil Urchins Spesies 

Gusung Tallang GT CR T1 inner 145.71 7.14 0 0 0 0 0 0 152.86 2 

Gusung Tallang GT CR T2 inner 22.86 0 0 0 0 0 0 0 22.86 1 

Gusung Tallang GT CR T3 inner 0 7.14 0 0 0 0 0 0 7.14 1 

Kayangan KA CR T1 inner 0 0 0 0 0 0 0 0 0 0 

               

Kayangan KA CR T2 inner 0 0 0 0 0 0 0 0 0 0 

Kayangan KA CR T3 inner 0 0 0 0 0 0 0 0 0 0 

Langkadea LG CR T1 inner 7.14 0 0 0 0 0 0 0 7.14 1 

Langkadea LG CR T2 inner 0 0 0 0 0 0 0 0 0 0 

Langkadea LG CR T3 inner 0 0 0 0 0 0 0 0 0 0 

Salemo SL CR T1 inner 31.43 0 0 0 0 0 0 0 31.43 1 

Salemo SL CR T2 inner 0 0 0 0 0 0 0 0 0 0 

Salemo SL CR T3 inner 0 0 0 0 0 0 0 0 0 0 

Saugi SU CR T1 inner 61.43 0 0 0 0 0 0 0 61.43 1 

Saugi SU CR T2 inner 78.57 0 0 0 0 0 0 0 78.57 1 

Saugi SU CR T3 inner 17.14 0 0 0 0 0 0 0 17.14 1 

Badi BA CR T1 midshelf 0 0 0 0 0 0 0 0 0 0 

Badi BA CR T2 midshelf 0 0 0 0 0 0 0 0 0 0 

Badi BA CR T3 midshelf 0 0 0 0 0 0 0 0 0 0 

Barrang Lompo BL CR T1 midshelf 4.29 0 0 0 0 0 0 0 4.29 1 

Barrang Lompo BL CR T2 midshelf 2.86 0 0 0 0 0 0 0 2.86 1 

Barrang Lompo BL CR T3 midshelf 1.43 0 1.43 0 0 0 0 0 2.86 2 

Kodingareng 
Keke 

KK CR T1 midshelf 15.71 0 7.14 1.43 0 0 0 0 24.29 3 

Kodingareng 
Keke 

KK CR T2 midshelf 17.14 0 0 2.86 0 1.43 0 0 21.43 2 
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Lokasi Kode Ecosystem Transect Zona D.set D.sav D.spp T.gra E.mat E.cal E.dia T.pil Urchins Spesies 

Kodingareng 
Keke 

KK CR T3 midshelf 18.57 0 0 0 0 2.86 0 0 21.43 3 

Lumu-lumu LL CR T1 midshelf 62.86 0 0 0 0 2.86 0 0 65.71 2 

Lumu-lumu LL CR T2 midshelf 37.14 0 0 0 0 0 0 0 37.14 1 

Lumu-lumu LL CR T3 midshelf 44.29 0 0 0 0 4.29 0 0 48.57 2 

Samalona SA CR T1 midshelf 0 0 0 0 0 0 0 0 0 0 

Samalona SA CR T2 midshelf 0 0 0 0 0 0 0 0 0 0 

Samalona SA CR T3 midshelf 0 0 0 0 0 0 0 0 0 0 

Gondong Bali GB CR T1 outer 7.14 0 0 0 0 0 0 0 7.14 1 

Gondong Bali GB CR T2 outer 0 0 0 0 0 0 0 0 0 0 

Gondong Bali GB CR T3 outer 0 0 0 0 0 0 0 0 0 0 

Kapoposang KP CR T1 outer 0 0 0 0 0 0 0 0 0 0 

Kapoposang KP CR T2 outer 0 0 0 0 0 0 0 0 0 0 

Kapoposang KP CR T3 outer 0 0 0 0 0 0 0 0 0 0 

Langkai LA CR T1 outer 7.14 0 0 0 1.43 1.43 0 0 10 3 

Langkai LA CR T2 outer 0 0 0 0 0 0 0 0 0 0 

Langkai LA CR T3 outer 0 0 0 0 0 0 0 0 0 0 

Lanjukang LJ CR T1 outer 0 0 0 0 0 0 0 0 0 0 

Lanjukang LJ CR T2 outer 0 0 0 0 0 0 0 0 0 0 

Lanjukang LJ CR T3 outer 0 0 0 0 0 0 0 0 0 0 

Papandangan PA CR T1 outer 410 0 0 25.71 0 2.86 10 1.43 450 5 

Papandangan PA CR T2 outer 195.71 0 0 10 0 0 4.29 0 210 3 

Papandangan PA CR T3 outer 98.57 0 0 32.86 0 4.29 0 1.43 137.14 4 

Gusung Tallang GT SG T1 inner 0 0 0 0 0 0 0 0 0 0 

Gusung Tallang GT SG T2 inner 0 0 0 0 0 0 0 0 0 0 

Gusung Tallang GT SG T3 inner 0 0 0 0 0 0 0 0 0 0 

Kayangan KA SG T1 inner 1 0 0 0 0 0 0 0 1 1 

Kayangan KA SG T2 inner 23 0 0 0 0 0 0 0 23 1 

Kayangan KA SG T3 inner 191 0 0 0 0 0 0 0 191 1 
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Lokasi Kode Ecosystem Transect Zona D.set D.sav D.spp T.gra E.mat E.cal E.dia T.pil Urchins Spesies 

Langkadea LG SG T1 inner 23 0 0 0 0 0 0 0 23 1 

Langkadea LG SG T2 inner 17 0 0 0 0 0 0 0 17 1 

Langkadea LG SG T3 inner 0 0 0 0 0 0 0 0 0 0 

Salemo SL SG T1 inner 0 0 0 0 0 0 0 0 0 0 

Salemo SL SG T2 inner 0 0 0 0 0 0 0 0 0 0 

Salemo SL SG T3 inner 0 0 0 0 0 0 0 0 0 0 

Saugi SU SG T1 inner 0 0 0 0 0 0 0 0 0 0 

Saugi SU SG T2 inner 0 9 0 0 0 0 0 0 9 1 

Saugi SU SG T3 inner 20 8 0 0 0 0 0 0 28 2 

Badi BA SG T1 midshelf 0 0 0 0 0 0 0 0 0 0 

Badi BA SG T2 midshelf 0 0 0 0 0 0 0 0 0 0 

Badi BA SG T3 midshelf 0 0 0 0 0 0 0 0 0 0 

Barrang Lompo BL SG T1 midshelf 371 22 0 0 0 0 0 0 393 2 

Barrang Lompo BL SG T2 midshelf 39 1 0 0 0 0 0 0 40 2 

Barrang Lompo BL SG T3 midshelf 540 4 0 1 0 0 0 0 545 3 

Kodingareng 
Keke 

KK SG T1 midshelf 11 11 0 0 0 0 0 0 22 2 

Kodingareng 
Keke 

KK SG T2 midshelf 10 0 0 2 0 0 0 0 12 2 

Kodingareng 
Keke 

KK SG T3 midshelf 14 0 0 0 0 1 0 0 15 2 

Lumu-lumu LL SG T1 midshelf 78 0 0 0 0 0 0 0 78 1 

Lumu-lumu LL SG T2 midshelf 22 0 0 0 0 0 0 0 22 1 

Lumu-lumu LL SG T3 midshelf 185 1 0 12 0 0 0 0 198 3 

Samalona SA SG T1 midshelf 56 11 0 0 0 0 0 0 67 2 

Samalona SA SG T2 midshelf 0 0 0 0 0 0 0 0 0 0 

Samalona SA SG T3 midshelf 32 3 0 0 0 0 0 0 35 2 

Gondong Bali GB SG T1 outer 120 0 0 0 0 0 0 0 120 1 

Gondong Bali GB SG T2 outer 9 0 0 0 0 10 0 0 19 2 

Gondong Bali GB SG T3 outer 1 0 0 0 1 11 0 0 13 3 
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Lokasi Kode Ecosystem Transect Zona D.set D.sav D.spp T.gra E.mat E.cal E.dia T.pil Urchins Spesies 

Kapoposang KP SG T1 outer 78 0 0 0 0 0 0 0 78 1 

Kapoposang KP SG T2 outer 22 0 0 0 0 0 0 0 22 1 

Kapoposang KP SG T3 outer 185 1 0 12 0 0 0 0 198 3 

Langkai LA SG T1 outer 105 96 9 3 6 3 0 0 222 6 

Langkai LA SG T2 outer 73 103 12 18 12 7 0 0 225 6 

Langkai LA SG T3 outer 28 17 0 21 3 1 0 0 70 5 

Lanjukang LJ SG T1 outer 3 0 0 0 0 0 0 0 3 1 

Lanjukang LJ SG T2 outer 0 0 0 0 0 4 0 0 4 1 

Lanjukang LJ SG T3 outer 0 0 0 0 0 0 0 0 0 0 

Papandangan PA SG T1 outer 49 0 0 12 0 10 2 0 73 4 

Papandangan PA SG T2 outer 10 4 0 25 0 4 0 0 43 4 

Papandangan PA SG T3 outer 44 0 0 0 3 16 0 0 63 3 
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B. Analisa SIMPER dan ANOSIM BAB II 

1. Hasil analisa SIMPER Padang Lamun 

A. Zona Dalam dan Tengah: Rata-rata Dissimilarity = 65.00% 

Jenis Rata-rata Dissimilarity SD Dissimilarity % Kontribusi % Kumlulatif 

Diadema setosum 24,17 0,76 37,18 37,18 

Diadema savignyi 21 1,21 32,31 69,49 

Tripneustes gratilla 15,5 1,12 23,85 93,33 

Echinothrix calamares 4,33 0,48 6,67 100 

     
B. Zona Dalam dan Luar: Rata-rata Dissimilarity = 74.71% 

Jenis Rata-rata Dissimilarity SD Dissimilarity % Kontribusi % Kumlulatif 

Echinothrix calamares 20,05 1,36 26,84 26,84 

Diadema setosum 15,33 0,86 20,52 47,36 

Tripneustes gratilla 12,14 1,06 16,24 63,61 

Echinometra mathaei 12,14 1,06 16,24 79,85 

Diadema savignyi 12,05 0,99 16,12 95,98 

Diadema spp. 3,01 0,48 4,02 100 

     
C. Zona Tengah dan Luar: Rata-rata Dissimilarity = 39.43% 

Jenis Rata-rata Dissimilarity SD Dissimilarity % Kontribusi % Kumlulatif 

Echinothrix calamares 11,84 1,23 30,02 30,02 

Echinometra mathaei 8,75 1,11 22,18 52,2 

Tripneustes gratilla 8,28 0,91 21 73,2 

Diadema savignyi 8,21 0,84 20,82 94,01 

Diadema spp. 2,36 0,49 5,99 100 

 

D. Antar Lokasi di Zona Dalam: Rata-rata Dissimilarity = 13.33% 

Jenis Rata-rata Dissimilarity SD Dissimilarity % Kontribusi % Kumlulatif 

Diadema setosum 13,33 0,45 100 100 

 

E. Antar Lokasi di Zona Tengah: Rata-rata Dissimilarity = 70.48% 

Jenis Rata-rata Dissimilarity SD Dissimilarity % Kontribusi % Kumlulatif 

Diadema setosum 41,05 3,48 58,24 58,24 

Diadema savignyi 20,38 1,14 28,92 87,16 

Tripneustes gratilla 9,05 0,62 12,84 100 

     
F. Antar Lokasi di Zona Luar: Rata-rata Dissimilarity = 63.47% 

Jenis Rata-rata Dissimilarity SD Dissimilarity % Kontribusi % Kumlulatif 

Diadema setosum 27,95 3,72 44,04 44,04 

Echinothrix calamares 15,9 1,08 25,05 69,09 

Diadema savignyi 6,54 0,61 10,3 79,39 

Tripneustes gratilla 6,54 0,61 10,3 89,7 

Echinometra mathaei 6,54 0,61 10,3 100 
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2. Hasil analisa SIMPER Rataan Karang 

A. Zona Dalam dan Tengah: Rata-rata Dissimilarity = 60.70% 

Jenis Rata-rata Dissimilarity SD Dissimilarity % Kontribusi % Kumlulatif 

D. setosum 25.00 0.65 41.18 41.18 

Diadema sp. 11.75 0.75 19.36 60.55 

Echinothrix calamares 11.75 0.75 19.36 79.91 

Diadema savignyi 7.89 0.53 13.01 92.92 

Tripneustes gratilla 4.30 0.50 7.08 100.00 

     
B. Zona Dalam dan Luar: Rata-rata Dissimilarity = 72.12% 

Jenis Rata-rata Dissimilarity SD Dissimilarity % Kontribusi % Kumlulatif 

D. setosum 36.30 0.83 50.33 50.33 

Echinothrix calamares 9.50 0.82 13.17 63.50 

Diadema savignyi 9.31 0.53 12.91 76.41 

Echinometra mathaei 5.74 0.51 7.96 84.37 

Tripneustes gratilla 3.76 0.51 5.21 89.58 

E. diadema 3.76 0.51 5.21 94.79 

Toxopneustes pileolus 3.76 0.51 5.21 100.00 

     
C. Zona Tengah dan Luar: Rata-rata Dissimilarity = 70.12% 

Jenis Rata-rata Dissimilarity SD Dissimilarity % Kontribusi % Kumlulatif 

D. setosum 26.23 0.75 37.39 37.39 

Echinothrix calamares 14.46 0.88 20.61 58.00 

Diadema sp. 11.44 0.71 16.30 74.29 

Tripneustes gratilla 6.50 0.69 9.27 83.56 

Echinometra mathaei 4.90 0.49 6.98 90.54 

E. diadema 3.32 0.50 4.73 95.27 

Toxopneustes pileolus 3.32 0.50 4.73 100.00 

 

D. Antar Lokasi di Zona Dalam: Rata-rata Dissimilarity = xx% 

Jenis Rata-rata Dissimilarity SD Dissimilarity % Kontribusi % Kumlulatif 

Diadema setosum 38.89 0.88 100 100 

 

E. Antar Lokasi di Zona Tengah: Rata-rata Dissimilarity = xx% 

Jenis Rata-rata Dissimilarity SD Dissimilarity % Kontribusi % Kumlulatif 

D. setosum 29 1.05 81.31 81.31 

Diadema sp. 3.33 0.32 9.35 90.65 

Echinothrix calamares 3.33 0.32 9.35 100 

     
F. Antar Lokasi di Zona Luar: Rata-rata Dissimilarity = xx% 

Jenis Rata-rata Dissimilarity SD Dissimilarity % Kontribusi % Kumlulatif 

Diadema setosum 12.04 0.63 81.25 81.25 

Echinothrix calamares 2.78 0.33 18.75 100 
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C. Diameter Landak Laut BAB II 

Genus Diadema  

1. Tabulasi data diameter landak laut (mm) 

No Zona Lokasi Transek Habitat Spesies Jumlah 
Diameter 

(mm) 

1 Dalam Gusung Tallang 3 Rataan Karang Diadema savignyi 2 28 

2 Dalam Gusung Tallang 3 Rataan Karang Diadema savignyi 2 35 

3 Dalam Gusung Tallang 3 Rataan Karang Diadema savignyi 1 56 

4 Dalam Gusung Tallang 1 Rataan Karang Diadema setosum 11 27 

5 Dalam Gusung Tallang 1 Rataan Karang Diadema setosum 13 35 

6 Dalam Gusung Tallang 1 Rataan Karang Diadema setosum 16 41 

7 Dalam Gusung Tallang 1 Rataan Karang Diadema setosum 60 51 

8 Dalam Gusung Tallang 1 Rataan Karang Diadema setosum 2 62 

9 Dalam Gusung Tallang 2 Rataan Karang Diadema setosum 10 52 

10 Dalam Gusung Tallang 2 Rataan Karang Diadema setosum 6 44 

11 Dalam Salemo 1 Rataan Karang Diadema setosum 5 33 

12 Dalam Salemo 1 Rataan Karang Diadema setosum 5 44 

13 Dalam Salemo 1 Rataan Karang Diadema setosum 2 54 

14 Dalam Saugi 1 Rataan Karang Diadema setosum 3 46 

15 Dalam Saugi 1 Rataan Karang Diadema setosum 19 54 

16 Dalam Saugi 1 Rataan Karang Diadema setosum 21 61 

17 Dalam Saugi 2 Rataan Karang Diadema setosum 5 33 

18 Dalam Saugi 2 Rataan Karang Diadema setosum 21 47 

19 Dalam Saugi 2 Rataan Karang Diadema setosum 17 52 

20 Dalam Saugi 2 Rataan Karang Diadema setosum 12 63 

21 Dalam Saugi 3 Rataan Karang Diadema setosum 12 55 

22 Luar Gondong Bali 1 Rataan Karang Diadema setosum 4 44 

23 Luar Gondong Bali 1 Rataan Karang Diadema setosum 1 62 

24 Luar Langkai 1 Rataan Karang Diadema setosum 5 44 

25 Luar Langkai 1 Rataan Karang Echinometra mathaei 1 31 

26 Luar Langkai 1 Rataan Karang Echinothrix calamaris 1 41 

27 Luar Papandangan 1 Rataan Karang Diadema setosum 79 41 

28 Luar Papandangan 1 Rataan Karang Diadema setosum 95 62 

29 Luar Papandangan 1 Rataan Karang Diadema setosum 113 81 

30 Luar Papandangan 1 Rataan Karang Diadema setosum 5 66 

31 Luar Papandangan 2 Rataan Karang Diadema setosum 60 43 

32 Luar Papandangan 2 Rataan Karang Diadema setosum 30 51 

33 Luar Papandangan 2 Rataan Karang Diadema setosum 47 65 

34 Luar Papandangan 3 Rataan Karang Diadema setosum 20 41 

35 Luar Papandangan 3 Rataan Karang Diadema setosum 21 52 

36 Luar Papandangan 3 Rataan Karang Diadema setosum 28 64 

37 Luar Papandangan 1 Rataan Karang Echinothrix calamaris 2 62 

38 Luar Papandangan 2 Rataan Karang Echinothrix calamaris 2 41 

39 Luar Papandangan 3 Rataan Karang Echinothrix calamaris 2 42 

40 Luar Papandangan 3 Rataan Karang Echinothrix calamaris 1 31 

41 Luar Papandangan 1 Rataan Karang Echinothrix diadema 2 44 

42 Luar Papandangan 2 Rataan Karang Echinothrix diadema 4 43 

43 Luar Papandangan 2 Rataan Karang Echinothrix diadema 3 35 

44 Luar Papandangan 1 Rataan Karang Toxopneustes pileolus 1 82 

45 Luar Papandangan 3 Rataan Karang Toxopneustes pileolus 1 46 

46 Luar Papandangan 1 Rataan Karang Tripneustes gratilla 12 61 

47 Luar Papandangan 1 Rataan Karang Tripneustes gratilla 6 87 

48 Luar Papandangan 2 Rataan Karang Tripneustes gratilla 6 67 

49 Luar Papandangan 2 Rataan Karang Tripneustes gratilla 6 71 

50 Luar Papandangan 2 Rataan Karang Tripneustes gratilla 2 83 

51 Luar Papandangan 3 Rataan Karang Tripneustes gratilla 10 52 

52 Luar Papandangan 3 Rataan Karang Tripneustes gratilla 10 63 

53 Luar Papandangan 3 Rataan Karang Tripneustes gratilla 3 81 
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No Zona Lokasi Transek Habitat Spesies Jumlah 
Diameter 

(mm) 

54 Tengah Barrang Lompo 1 Rataan Karang Diadema setosum 3 45 

55 Tengah Barrang Lompo 2 Rataan Karang Diadema setosum 2 52 

56 Tengah Barrang Lompo 3 Rataan Karang Diadema setosum 1 61 

57 Tengah Barrang Lompo 3 Rataan Karang Diadema spp 1 43 

58 Tengah Kodingareng Keke 1 Rataan Karang Diadema setosum 7 33 

59 Tengah Kodingareng Keke 1 Rataan Karang Diadema setosum 4 57 

60 Tengah Kodingareng Keke 2 Rataan Karang Diadema setosum 7 32 

61 Tengah Kodingareng Keke 2 Rataan Karang Diadema setosum 4 51 

62 Tengah Kodingareng Keke 3 Rataan Karang Diadema setosum 13 44 

63 Tengah Kodingareng Keke 1 Rataan Karang Diadema spp 3 41 

64 Tengah Kodingareng Keke 1 Rataan Karang Diadema spp 2 52 

65 Tengah Kodingareng Keke 2 Rataan Karang Echinothrix calamaris 1 42 

66 Tengah Kodingareng Keke 3 Rataan Karang Echinothrix calamaris 2 42 

67 Tengah Kodingareng Keke 1 Rataan Karang Tripneustes gratilla 1 51 

68 Tengah Lumu-Lumu 3 Rataan Karang Diadema savignyi 3 41 

69 Tengah Lumu-Lumu 1 Rataan Karang Diadema setosum 23 45 

70 Tengah Lumu-Lumu 1 Rataan Karang Diadema setosum 13 62 

71 Tengah Lumu-Lumu 1 Rataan Karang Diadema setosum 8 81 

72 Tengah Lumu-Lumu 2 Rataan Karang Diadema Setosum 6 33 

73 Tengah Lumu-Lumu 2 Rataan Karang Diadema Setosum 6 53 

74 Tengah Lumu-Lumu 2 Rataan Karang Diadema Setosum 4 72 

75 Tengah Lumu-Lumu 2 Rataan Karang Diadema Setosum 8 44 

76 Tengah Lumu-Lumu 3 Rataan Karang Diadema Setosum 10 31 

77 Tengah Lumu-Lumu 3 Rataan Karang Diadema Setosum 10 53 

78 Tengah Lumu-Lumu 3 Rataan Karang Diadema Setosum 8 72 

79 Tengah Lumu-Lumu 1 Rataan Karang Echinothrix calamaris 1 42 

80 Tengah Lumu-Lumu 1 Rataan Karang Echinothrix calamaris 1 61 

81 Dalam Kayangan 1 seagrass Diadema setosum 1 85 

82 Dalam Kayangan 2 seagrass Diadema setosum 13 43 

74 Dalam Kayangan 2 seagrass Diadema setosum 4 62 

75 Dalam Kayangan 2 seagrass Diadema setosum 6 81 

76 Dalam Kayangan 3 seagrass Diadema setosum 52 44 

77 Dalam Kayangan 3 seagrass Diadema setosum 68 63 

78 Dalam Kayangan 3 seagrass Diadema setosum 71 83 

79 Dalam Saugi 2 seagrass Diadema savignyi 4 44 

80 Dalam Saugi 2 seagrass Diadema savignyi 5 51 

81 Dalam Saugi 3 seagrass Diadema savignyi 8 55 

82 Dalam Saugi 3 seagrass Diadema setosum 10 44 

83 Dalam Saugi 3 seagrass Diadema setosum 10 37 

84 Luar Gondong Bali 1 seagrass Diadema setosum 74 42 

85 Luar Gondong Bali 1 seagrass Diadema setosum 31 63 

86 Luar Gondong Bali 1 seagrass Diadema setosum 15 81 

87 Luar Gondong Bali 2 seagrass Diadema setosum 1 41 

88 Luar Gondong Bali 2 seagrass Diadema setosum 8 62 

89 Luar Gondong Bali 3 seagrass Diadema setosum 1 81 

90 Luar Gondong Bali 3 seagrass Echinometra mathaei 1 61 

91 Luar Gondong Bali 2 seagrass Echinothrix calamaris 10 45 

92 Luar Gondong Bali 3 seagrass Echinothrix calamaris 8 41 

93 Luar Gondong Bali 3 seagrass Echinothrix calamaris 3 67 

94 Luar Kapoposang 3 seagrass Diadema savignyi 1 46 

95 Luar Kapoposang 1 seagrass Diadema setosum 72 43 

96 Luar Kapoposang 1 seagrass Diadema setosum 6 61 

97 Luar Kapoposang 2 seagrass Diadema setosum 22 44 

98 Luar Kapoposang 3 seagrass Diadema setosum 175 47 

99 Luar Kapoposang 3 seagrass Diadema setosum 10 81 

100 Luar Kapoposang 3 seagrass Tripneustes gratilla 1 45 

101 Luar Kapoposang 3 seagrass Tripneustes gratilla 11 82 

102 Luar Langkai 1 seagrass Diadema savignyi 23 47 

103 Luar Langkai 1 seagrass Diadema savignyi 55 51 



155 
 

No Zona Lokasi Transek Habitat Spesies Jumlah 
Diameter 

(mm) 

104 Luar Langkai 1 seagrass Diadema savignyi 18 60 

105 Luar Langkai 2 seagrass Diadema savignyi 16 40 

106 Luar Langkai 2 seagrass Diadema savignyi 67 52 

107 Luar Langkai 2 seagrass Diadema savignyi 20 66 

108 Luar Langkai 3 seagrass Diadema savignyi 3 40 

109 Luar Langkai 3 seagrass Diadema savignyi 6 52 

110 Luar Langkai 3 seagrass Diadema savignyi 8 68 

111 Luar Langkai 1 seagrass Diadema setosum 20 46 

112 Luar Langkai 1 seagrass Diadema setosum 57 52 

113 Luar Langkai 1 seagrass Diadema setosum 28 67 

114 Luar Langkai 2 seagrass Diadema setosum 13 48 

115 Luar Langkai 2 seagrass Diadema setosum 48 51 

116 Luar Langkai 2 seagrass Diadema setosum 12 69 

117 Luar Langkai 3 seagrass Diadema setosum 6 41 

118 Luar Langkai 3 seagrass Diadema setosum 10 53 

119 Luar Langkai 3 seagrass Diadema setosum 12 62 

120 Luar Langkai 1 seagrass Diadema spp 8 51 

121 Luar Langkai 1 seagrass Diadema spp 1 63 

122 Luar Langkai 2 seagrass Diadema spp 11 50 

123 Luar Langkai 2 seagrass Diadema spp 1 63 

124 Luar Langkai 1 seagrass Echinometra mathaei 5 51 

125 Luar Langkai 1 seagrass Echinometra mathaei 1 67 

126 Luar Langkai 2 seagrass Echinometra mathaei 1 50 

127 Luar Langkai 2 seagrass Echinometra mathaei 11 62 

128 Luar Langkai 1 seagrass Echinothrix calamaris 1 44 

129 Luar Langkai 1 seagrass Echinothrix calamaris 2 55 

130 Luar Langkai 2 seagrass Echinothrix calamaris 3 55 

131 Luar Langkai 2 seagrass Echinothrix calamaris 4 60 

132 Luar Langkai 3 seagrass Echinothrix calamaris 1 45 

133 Luar Langkai 1 seagrass Tripneustes gratilla 3 52 

134 Luar Langkai 2 seagrass Tripneustes gratilla 5 40 

135 Luar Langkai 2 seagrass Tripneustes gratilla 13 61 

136 Luar Langkai 3 seagrass Tripneustes gratilla 5 41 

137 Luar Langkai 3 seagrass Tripneustes gratilla 7 59 

138 Luar Langkai 3 seagrass Tripneustes gratilla 9 66 

139 Luar Lanjukang 1 seagrass Diadema setosum 3 44 

140 Luar Lanjukang 2 seagrass Echinothrix calamaris 4 62 

141 Luar Papandangan 2 seagrass Diadema savignyi 4 63 

142 Luar Papandangan 1 seagrass Diadema setosum 13 44 

143 Luar Papandangan 1 seagrass Diadema setosum 28 61 

144 Luar Papandangan 1 seagrass Diadema setosum 8 85 

145 Luar Papandangan 2 seagrass Diadema setosum 10 82 

146 Luar Papandangan 3 seagrass Diadema setosum 44 63 

147 Luar Papandangan 3 seagrass Echinometra mathaei 3 61 

148 Luar Papandangan 1 seagrass Echinothrix calamaris 10 63 

149 Luar Papandangan 2 seagrass Echinothrix calamaris 4 65 

150 Luar Papandangan 3 seagrass Echinothrix calamaris 8 63 

151 Luar Papandangan 3 seagrass Echinothrix calamaris 8 65 

152 Luar Papandangan 1 seagrass Echinothrix diadema 2 62 

153 Luar Papandangan 1 seagrass Tripneustes gratilla 12 65 

154 Luar Papandangan 2 seagrass Tripneustes gratilla 25 64 

155 Tengah Barrang Lompo 1 seagrass Diadema savignyi 10 43 

156 Tengah Barrang Lompo 1 seagrass Diadema savignyi 12 55 

157 Tengah Barrang Lompo 2 seagrass Diadema savignyi 1 51 

158 Tengah Barrang Lompo 3 seagrass Diadema savignyi 2 36 

159 Tengah Barrang Lompo 3 seagrass Diadema savignyi 2 42 

160 Tengah Barrang Lompo 1 seagrass Diadema setosum 90 42 

161 Tengah Barrang Lompo 1 seagrass Diadema setosum 60 45 

162 Tengah Barrang Lompo 1 seagrass Diadema setosum 80 55 
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No Zona Lokasi Transek Habitat Spesies Jumlah 
Diameter 

(mm) 

163 Tengah Barrang Lompo 1 seagrass Diadema setosum 100 61 

164 Tengah Barrang Lompo 1 seagrass Diadema setosum 41 73 

165 Tengah Barrang Lompo 2 seagrass Diadema setosum 10 46 

166 Tengah Barrang Lompo 2 seagrass Diadema setosum 29 53 

167 Tengah Barrang Lompo 3 seagrass Diadema setosum 64 33 

168 Tengah Barrang Lompo 3 seagrass Diadema setosum 72 43 

169 Tengah Barrang Lompo 3 seagrass Diadema setosum 80 44 

170 Tengah Barrang Lompo 3 seagrass Diadema setosum 90 45 

171 Tengah Barrang Lompo 3 seagrass Diadema setosum 60 55 

172 Tengah Barrang Lompo 3 seagrass Diadema setosum 78 42 

173 Tengah Barrang Lompo 3 seagrass Diadema setosum 96 63 

174 Tengah Barrang Lompo 3 seagrass Tripneustes gratilla 1 44 

175 Tengah Kodingareng Keke 1 seagrass Diadema savignyi 11 32 

176 Tengah Kodingareng Keke 1 seagrass Diadema setosum 4 24 

177 Tengah Kodingareng Keke 1 seagrass Diadema setosum 3 35 

178 Tengah Kodingareng Keke 1 seagrass Diadema setosum 3 42 

179 Tengah Kodingareng Keke 1 seagrass Diadema setosum 1 56 

180 Tengah Kodingareng Keke 2 seagrass Diadema setosum 5 33 

181 Tengah Kodingareng Keke 2 seagrass Diadema setosum 5 51 

182 Tengah Kodingareng Keke 3 seagrass Echinothrix calamaris 1 55 

183 Tengah Kodingareng Keke 2 seagrass Tripneustes gratilla 2 43 

184 Tengah Lumu-Lumu 3 seagrass Diadema savignyi 1 42 

185 Tengah Lumu-Lumu 1 seagrass Diadema setosum 72 41 

186 Tengah Lumu-Lumu 1 seagrass Diadema setosum 6 63 

187 Tengah Lumu-Lumu 2 seagrass Diadema setosum 22 43 

188 Tengah Lumu-Lumu 3 seagrass Diadema setosum 175 47 

189 Tengah Lumu-Lumu 3 seagrass Diadema setosum 10 81 

190 Tengah Lumu-Lumu 3 seagrass Diadema setosum 11 84 

191 Tengah Lumu-Lumu 3 seagrass Tripneustes gratilla 1 47 

192 Tengah Samalona 1 seagrass Diadema savignyi 11 41 

193 Tengah Samalona 1 seagrass Diadema setosum 7 32 

194 Tengah Samalona 1 seagrass Diadema setosum 16 41 

195 Tengah Samalona 1 seagrass Diadema setosum 18 56 

196 Tengah Samalona 1 seagrass Diadema setosum 15 63 

 

3. Ringkasan data ukuran diameter landak laut dari genus Diadema (dalam mm)  
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rata-rata 62,0 44,7 51,6 41,1 49,1 49,0 39,5 49,1 60,0 47,2 52,8 53,3 52,1 

median 63 51 52 44 47 41 35 45 62 47 42 52 47 

mode 44 51 61 33 47 41 32 42 81 47 42 52 47 

max 85 62 63 54 84 63 57 73 85 81 81 69 85 

min 43 27 33 33 31 32 24 33 41 43 41 40 24 
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4. ANOVA diameter landak laut dari genus Diadema antar zona 

SUMMARY       

Groups Count Sum Average Variance   

Zona dalam 418 22358 53,488 195,056   

Zona tengah 1519 74598 49,110 111,344   

Zona luar 1474 80798 54,815 149,018   

       

ANOVA       

Source of Variation SS df MS F P-value F crit 

Between Groups 25254,33 2 12627,17 91,587 0 2,998 

Within Groups 469862,9 3408 137,871    

Total 495117,2 3410     
  

5.  Hasil Uji-f (variansi) 

  
Zona 

dalam 
Zona 

tengah  

Zona 
luar 

Zona 
dalam  

Zona 
luar 

Zona 
tengah 

Mean 53,49 49,11  54,82 53,49  54,82 49,11 

Variance 195,06 111,34  149,02 195,06  149,02 111,34 

Observations 418 1519  1474 418  1474 1519 

df 417 1518  1473 417  1473 1518 

F 1,752   0,764   1,338  
P(F<=f) one-tail 2,23 10-14   0,00021   9,11 10-9  
F Critical one-tail 1,134   0,881   1,089  
 

 

6. Hasil Uji-t (perbedaan antar zona) dengan variansi berbeda (2-tailed) 

  
Zona 
luar 

Zona 
tengah  

Zona 
dalam 

Zona  
luar  

Zona 
luar 

Zona 
tengah 

Mean 53.49 49.11  53.49 54.82  54.82 49.11 

Variance 195.06 111.34  195.06 149.02  149.02 111.34 

Observations 418 1519  418 1474  1474 1519 
Hypothesized Mean 
Difference 0   0   0  

df 555   609   2903  

t Stat 5.958   -1.762   13.662  

P(T<=t) one-tail 2.27 10-09   0.039   1.56 10-41  

t Critical one-tail 1.648   1.647   1.645  

P(T<=t) two-tail 4.53 10-09   0.079   3.13 10-41  

t Critical two-tail 1.964    1.964   1.961  
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Lampiran 5. General Linear Model BAB III 

Data Kelimpahan Landak Laut dan Tutupan Lamun 

Zona Pulau 
Kelimpahan 
Landak Laut 

Persentase tutupan lamun 
(coverage) 

dalam 

Saugi 0 29.82 

Saugi 9 6.61 

Saugi 28 6.36 

Salemo 0 14.20 

Salemo 0 13.07 

Salemo 0 25.00 

tengah 

Barrang Lompo 393 46.59 

Barrang Lompo 40 43.18 

Barrang Lompo 545 43.18 

Langkadea 23 4.84 

Langkadea 17 4.46 

Langkadea 0 2.66 

Lumu-Lumu 78 25.00 

Lumu-Lumu 22 20.45 

Lumu-Lumu 198 19.90 

Luar 

Lanjukang 3 14.20 

Lanjukang 4 15.34 

Lanjukang 0 19.05 

Langkai 222 62.16 

Langkai 225 33.52 

Langkai 70 37.74 

Gondong Bali 120 19.60 

Gondong Bali 19 44.03 

Gondong Bali 13 40.35 

Papandangan 71 34.66 

Papandangan 43 24.72 

Papandangan 63 15.35 

Kapoposang 78 29.55 

Kapoposang 22 22.73 

Kapoposang 198 23.59 
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Lampiran 6. Hasil Analisa Regresi BAB III 

1. Hasil Analisa regresi linear tutupan padang lamun dengan kelimpahan landak laut 

SUMMARY OUTPUT     

      
Regression Statistics     

Multiple R 0.524442     
R Square 0.275039     

Adjusted R 
Square 0.249148     

Standard Error 110.0692     
Observations 30     

      
ANOVA      

  df SS MS F 
Significance 

F 

Regression 1 128697.2 128697.2 10.62277 0.00293 

Residual 28 339226.2 12115.22   
Total 29 467923.5       

 

         

  
Coefficient

s 
Standard 

Error t Stat P-value Lower 95% 
Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept -29.4877 40.06134 -0.73606 0.467814 -111.55 52.57423 -111.55 52.57423 

Coverage 4.567294 1.401329 3.259259 0.00293 1.696802 7.437786 1.696802 7.437786 

 



160 
 

2. Data  Kelimpahan Jenis Landak Laut dengan Persentase Tutupan Lamun 

Pulau 
Jumlah Jenis Landak 

laut 
Persentase tutupan lamun 

(SG Cov) 

Barrang Lompo 2 46.59 

Barrang Lompo 2 43.18 

Barrang Lompo 3 43.18 

Gondong Bali 1 19.60 

Gondong Bali 2 44.03 

Gondong Bali 3 40.35 

Kapoposang 1 29.55 

Kapoposang 1 22.73 

Kapoposang 3 23.59 

Langkadea 1 4.84 

Langkadea 1 4.46 

Langkadea 0 2.66 

Langkai 6 62.16 

Langkai 6 33.52 

Langkai 5 37.74 

Lanjukang 1 14.20 

Lanjukang 1 15.34 

Lanjukang 0 19.05 

Lumu-lumu 1 25.00 

Lumu-lumu 1 20.45 

Lumu-lumu 3 19.90 

Papandangan 3 34.66 

Papandangan 4 24.72 

Papandangan 3 15.35 

Salemo 0 14.20 

Salemo 0 13.07 

Salemo 0 25.00 

Saugi 0 29.82 

Saugi 1 6.61 

Saugi 2 6.36 
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3. Hasil Analisa Regresi Linear Tutupan Lamun dengan Kelimpahan Jenis Landak 

Laut 

 

SUMMARY OUTPUT     

      
Regression Statistics     

Multiple R 0.589629     
R Square 0.347662     

Adjusted R 
Square 0.324364     

Standard Error 1.40475     
Observations 30     

      
ANOVA      

  df SS MS F 
Significance 

F 

Regression 1 29.44698 29.44698 14.92254 0.000606 

Residual 28 55.25302 1.973322   
Total 29 84.7       

 

         

  
Coefficient

s 
Standard 

Error t Stat P-value Lower 95% 
Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 0.191406 0.51128 0.374367 0.710952 -0.8559 1.238716 -0.8559 1.238716 

SG Cov 0.069087 0.017884 3.862971 0.000606 0.032452 0.105721 0.032452 0.105721 
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4. Data Kelimpahan Landak Laut dan Tutupan Karang Hidup 
 

Pulau 
Kelimpahan 
Landak Laut 

Tutupan Karang 
Hidup 

(C_cover) 

Saugi 43 16.68 

Saugi 55 18.46 

Saugi 12 19.97 

Salemo 22 3.28 

Salemo 0 3.05 

Salemo 0 5.49 

Kayangan 0 0.14 

Kayangan 0 0.73 

Kayangan 0 0.89 

Gusung Tallang 107 0.61 

Gusung Tallang 16 0.07 

Gusung Tallang 5 0.68 

Barrang Lompo 3 14.22 

Barrang Lompo 2 13.08 

Barrang Lompo 2 15.81 

Samalona 0 3.68 

Samalona 0 8.71 

Samalona 0 2.72 

Kodingareng Keke 17 6.33 

Kodingareng Keke 15 33.75 

Kodingareng Keke 15 24.42 

Langkadea 5 4.03 

Langkadea 0 6.32 

Langkadea 0 30.61 

Lumu-Lumu 46 2.93 

Lumu-Lumu 26 6.20 

Lumu-Lumu 34 15.16 

Lanjukang 0 11.92 

Lanjukang 0 27.33 

Lanjukang 0 21.00 

Langkai 7 6.44 

Langkai 0 4.80 

Langkai 0 2.53 

Papandangan 315 17.09 

Papandangan 147 45.31 

Papandangan 96 69.30 

Kapoposang 0 53.13 

Kapoposang 0 46.24 

Kapoposang 0 19.16 
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5. Analisa Regresi Linear Tutupan Terumbu Karang dengan Kelimpahan Landak 

Laut 

      
Regression Statistics     

Multiple R 0.223952     
R Square 0.050155     

Adjusted R 
Square 0.024483     

Standard 
Error 57.08295     

Observations 39     

      
ANOVA      

  df SS MS F 
Significance 

F 

Regression 1 6366.097 6366.097 
1.9537

12 0.170512 

Residual 37 120563.1 3258.463   
Total 38 126929.2       

 

         

  
Coefficient

s 
Standard 

Error t Stat P-value Lower 95% 
Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 13.48353 12.49184 1.079386 0.287402 -11.8274 38.79441 -11.8274 38.79441 

C_cover 0.797122 0.570289 1.397752 0.170512 -0.35839 1.952637 -0.35839 1.952637 

 



164 
 

6. Data Jumlah Spesies Landak Laut dan Tutupan Karang Hidup 

Pulau Transek Jenis Landak Laut 
Tutupan Karang Hidup  

(c cover) 

Barrang Lompo T1 1 14.22 

Barrang Lompo T2 1 13.08 

Barrang Lompo T3 2 15.81 

Gusung Tallang T1 2 0.61 

Gusung Tallang T2 1 0.07 

Gusung Tallang T3 1 0.68 

Kapoposang T1 0 53.13 

Kapoposang T2 0 46.24 

Kapoposang T3 0 19.16 

Kayangan T1 0 0.14 

Kayangan T2 0 0.73 

Kayangan T3 0 0.89 

Kodingareng Keke T1 3 6.33 

Kodingareng Keke T2 3 33.75 

Kodingareng Keke T3 2 24.42 

Langkadea T1 1 4.03 

Langkadea T2 0 6.32 

Langkadea T3 0 30.61 

Langkai T1 3 6.44 

Langkai T2 0 4.80 

Langkai T3 0 2.53 

Lanjukang T1 0 11.92 

Lanjukang T2 0 27.33 

Lanjukang T3 0 21.00 

Lumu-lumu T1 2 2.93 

Lumu-lumu T2 1 6.20 

Lumu-lumu T3 2 15.16 

Papandangan T1 5 17.09 

Papandangan T2 3 45.31 

Papandangan T3 4 69.30 

Salemo T1 1 3.28 

Salemo T2 0 3.05 

Salemo T3 0 5.49 

Samalona T1 0 3.68 

Samalona T2 0 8.71 

Samalona T3 0 2.72 

Saugi T1 1 16.68 

Saugi T2 1 18.46 

Saugi T3 1 19.97 
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7. Analisa Regresi Linear Tutupan Rataan Terumbu Karang dengan Kelimpahan Jenis 
Landak Laut 

 
 

Regression Statistics     

Multiple R 0.300625     

R Square 0.090375     
Adjusted R 

Square 0.065791     
Standard Error 1.253349     
Observations 39     

      
ANOVA      

  df SS MS F 
Significance 

F 

Regression 1 5.774757 5.774757 3.676121 0.062943 

Residual 37 58.12268 1.570883   
Total 38 63.89744       

 

         

  
Coefficient

s 
Standard 

Error t Stat P-value Lower 95% 
Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 0.692842 0.274279 2.52605 0.015946 0.1371 1.248583 0.1371 1.248583 

c cover 0.024008 0.012522 1.917321 0.062943 -0.00136 0.049379 -0.00136 0.049379 

 

8.  Komposisi Spesies Tutupan Lamun pada 10 Lokasi di Tiga Zona Kepulauan 

Spermonde 

Zona Pulau 
Enhalus 

acoroides 
Thalassia 

hemprichii 
Cymodocea 
rotundata 

Syringodium 
isoetifolium 

Halophila 
ovalis 

dalam 
Saugi 47.76% 38.19% 14.04% 0.00% 0.00% 

Salemo 15.96% 63.90% 9.02% 11.12% 0.00% 

tengah 

Barrang 
Lompo 

29.16% 46.58% 22.42% 1.79% 0.05% 

Langkadea 6.97% 37.62% 40.67% 9.12% 5.63% 

Lumu-Lumu 32.49% 29.56% 37.95% 0.00% 0.00% 

Luar 

Lanjukang 0.00% 9.76% 90.22% 0.00% 0.00% 

Langkai 15.34% 37.80% 24.48% 22.37% 0.00% 

Gondong Bali 18.27% 77.99% 3.73% 0.00% 0.00% 

Papandangan 0.00% 35.09% 64.88% 0.00% 0.00% 

Kapoposang 3.21% 77.61% 19.16% 0.00% 0.00% 
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9. Persentase Tutupan Lamun dengan Standard Deviasi 
 

Zona Pulau Persentase tutupan lamun SD 

dalam 
Saugi 14.26 13.47 

Salemo 17.42 6.59 

tengah 

Barrang 
Lompo 

44.32 1.97 

Langkadea 3.99 1.17 

Lumu-Lumu 21.78 2.80 

luar 

Lanjukang 16.19 2.53 

Langkai 44.47 15.47 

Gondong Bali 34.66 13.17 

Papandangan 24.91 9.66 

Kapoposang 25.28 3.71 

 
10. Hasil Analisa Anova Karang Hidup 

 

Anova: Single Factor      

       
SUMMARY      

Groups Count Sum Average Variance   
Dalam 12 70.0422 5.83685 60.1116   
Tengah 15 187.9734 12.5316 100.727   

Luar 15 328.067 21.8711 479.102   

       

       
ANOVA       

Source of 
Variation SS df MS F P-value F crit 

Between Groups 1761.223 2 880.612 3.91212 0.02829 3.2381 

Within Groups 8778.837 39 225.098    

       
Total 10540.06 41         
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t-Test: Two-Sample Assuming Equal Variances 

   

  Luar Tengah 

Mean 21.8711 12.53156 

Variance 479.102 100.7268 

Observations 15 15 

Pooled Variance 289.915  
Hypothesized Mean 

Difference 0  
df 28  

t Stat 1.50218  
P(T<=t) one-tail 0.07212  
t Critical one-tail 1.70113  
P(T<=t) two-tail 0.14424  
t Critical two-tail 2.04841   

 
 

t-Test: Two-Sample Assuming Equal Variances 

   

  Luar Dalam 

Mean 21.87114 5.83685 

Variance 479.1025 60.11161 

Observations 15 12 

Pooled Variance 294.7465  
Hypothesized Mean 

Difference 0  
df 25  

t Stat 2.411458  
P(T<=t) one-tail 0.011781  
t Critical one-tail 1.708141  
P(T<=t) two-tail 0.023562  
t Critical two-tail 2.059539   
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t-Test: Two-Sample Assuming Equal Variances 

   

  Tengah Dalam 

Mean 12.53156 5.83685 

Variance 100.7268 60.11161 

Observations 15 12 

Pooled Variance 82.8561  
Hypothesized Mean 

Difference 0  
df 25  

t Stat 1.898995  
P(T<=t) one-tail 0.034582  
t Critical one-tail 1.708141  
P(T<=t) two-tail 0.069164  
t Critical two-tail 2.059539   

 
 

11. Hasil Analisa Anova Karang Mati 
 

Anova: Single Factor      
       
SUMMARY      

Groups Count Sum Average Variance   
Dalam 12 402.8405 33.57 404.847   
Tengah 15 1063.79 70.9193 680.158   

Luar 15 1071.975 71.465 391.955   

       
       

ANOVA       
Source of 
Variation SS df MS F P-value F crit 

Between Groups 12134.43 2 6067.21 12.1576 7.9E-05 3.2381 
Within Groups 19462.9 39 499.049    

       
Total 31597.32 41         

 
 

F-Test Two-Sample for Variances 

   
  Luar Tengah 

Mean 71.465 
70.9193

1 

Variance 391.955 
680.157

7 
Observations 15 15 

df 14 14 
F 0.57627  

P(F<=f) one-tail 0.15703  
F Critical one-tail 0.40262   



169 
 

 
 

F-Test Two-Sample for Variances 

   
  Luar Dalam 

Mean 71.46499 
33.5700

4 

Variance 391.9552 
404.846

8 
Observations 15 12 

df 14 11 
F 0.968157  

P(F<=f) one-tail 0.468621  
F Critical one-tail 0.389788   

 
F-Test Two-Sample for Variances 

   
  Tengah Dalam 

Mean 70.91931 
33.5700

4 

Variance 680.1577 
404.846

8 
Observations 15 12 

df 14 11 
F 1.680037  

P(F<=f) one-tail 0.19608  
F Critical one-tail 2.738648   

 
 

t-Test: Two-Sample Assuming Equal Variances 

   
  Luar Tengah 

Mean 71.465 70.25446 
Variance 391.955 725.3373 

Observations 15 14 
Pooled Variance 552.472  

Hypothesized Mean 
Difference 0  

df 27  
t Stat 0.13859  

P(T<=t) one-tail 0.4454  
t Critical one-tail 1.70329  
P(T<=t) two-tail 0.8908  
t Critical two-tail 2.05183   

 
 

 

t-Test: Two-Sample Assuming Equal Variances 

   
  Luar Dalam 
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Mean 71.46499 33.57004 
Variance 391.9552 404.8468 

Observations 15 12 
Pooled Variance 397.6275  

Hypothesized Mean 
Difference 0  

df 25  
t Stat 4.906789  

P(T<=t) one-tail 2.37E-05  
t Critical one-tail 1.708141  
P(T<=t) two-tail 4.74E-05  
t Critical two-tail 2.059539   

 
 

t-Test: Two-Sample Assuming Equal Variances 

   
  Tengah Dalam 

Mean 70.91931 33.57004 
Variance 680.1577 404.8468 

Observations 15 12 
Pooled Variance 559.0209  

Hypothesized Mean 
Difference 0  

df 25  
t Stat 4.078706  

P(T<=t) one-tail 0.000202  
t Critical one-tail 1.708141  
P(T<=t) two-tail 0.000405  
t Critical two-tail 2.059539   

 
12. Hasil Analisa Anova Bukan Karang 

Anova: Single Factor      

       
SUMMARY      

Groups Count Sum Average Variance   
Dalam 12 332.7983 27.7332 174.6   
Tengah 15 875.8163 58.3878 666.187   

Luar 15 743.9078 49.5939 277.842   

ANOVA       
Source of 
Variation SS df MS F P-value F crit 

Between Groups 6489.668 2 3244.83 8.3602 0.00095 3.2381 

Within Groups 15137.01 39 388.129    

       
Total 21626.68 41         

 
 

t-Test: Two-Sample Assuming Equal Variances 
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  Luar Tengah 

Mean 49.5939 58.38775 

Variance 277.842 666.1872 

Observations 15 15 

Pooled Variance 472.015  
Hypothesized Mean 

Difference 0  
df 28  

t Stat -1.1085  
P(T<=t) one-tail 0.13854  
t Critical one-tail 1.70113  
P(T<=t) two-tail 0.27708  
t Critical two-tail 2.04841   

 
 

t-Test: Two-Sample Assuming Equal Variances 

   

  Luar Dalam 

Mean 49.59385 27.7332 

Variance 277.8423 174.6002 

Observations 15 12 

Pooled Variance 232.4158  
Hypothesized Mean 

Difference 0  
df 25  

t Stat 3.702412  
P(T<=t) one-tail 0.00053  
t Critical one-tail 1.708141  
P(T<=t) two-tail 0.001059  
t Critical two-tail 2.059539   

 

t-Test: Two-Sample Assuming Equal Variances 

   

  Tengah Dalam 

Mean 58.38775 27.7332 

Variance 666.1872 174.6002 

Observations 15 12 

Pooled Variance 449.8889  
Hypothesized Mean 

Difference 0  
df 25  

t Stat 3.731614  
P(T<=t) one-tail 0.000492  
t Critical one-tail 1.708141  
P(T<=t) two-tail 0.000984  
t Critical two-tail 2.059539   
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13. Hasil Analisa Anova Makroalga 

Anova: Single Factor      

       
SUMMARY       

Groups Count Sum Average Variance   
Dalam 12 490.6925 40.89104 651.5946   
Tengah 15 249.432 16.6288 631.0703   

Luar 15 74.69028 4.979352 75.95023   

       

       
ANOVA       

Source of 
Variation SS df MS F P-value F crit 

Between Groups 8776.899 2 4388.45 10.02879 0.000306 3.238096 

Within Groups 17065.83 39 437.5853    

       
Total 25842.73 41         

 

t-Test: Two-Sample Assuming Unequal Variances 

   
  Tengah Luar 

Mean 16.6288 4.979352 

Variance 631.07 75.95023 

Observations 15 15 
Hypothesized Mean 

Difference 0  
df 17  

t Stat 1.69682  
P(T<=t) one-tail 0.05398  
t Critical one-tail 1.73961  
P(T<=t) two-tail 0.10796  
t Critical two-tail 2.10982   

 

t-Test: Two-Sample Assuming Unequal Variances 

   
  Dalam Luar 

Mean 40.89104 4.979352 

Variance 651.5946 75.95023 

Observations 12 15 
Hypothesized Mean 

Difference 0  
df 13  

t Stat 4.660992  
P(T<=t) one-tail 0.000223  
t Critical one-tail 1.770933  
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P(T<=t) two-tail 0.000446  
t Critical two-tail 2.160369   

 
14. Hasil Analisis Anova Biotik Lain 

 

Anova: Single Factor      

       
SUMMARY      

Groups Count Sum Average Variance   
Dalam 12 102.674 8.55617 72.2674   
Tengah 15 207.7783 13.8519 102.215   

Luar 15 493.4668 32.8978 511.599   

       
        

ANOVA       
Source of 
Variation SS df MS F P-value F crit 

Between Groups 4602.822 2 2301.41 9.56026 0.00042 3.2381 

Within Groups 9388.345 39 240.727    

       
Total 13991.17 41         

 
 

t-Test: Two-Sample Assuming Equal Variances 

biotik non FA  

  Tengah Luar 

Mean 13.8519 32.89779 

Variance 102.215 511.5992 

Observations 15 15 

Pooled Variance 306.907  
Hypothesized Mean 

Difference 0  
df 28  

t Stat -2.9773  
P(T<=t) one-tail 0.00297  
t Critical one-tail 1.70113  
P(T<=t) two-tail 0.00594  
t Critical two-tail 2.04841   

 
 
 
 
 

t-Test: Two-Sample Assuming Equal Variances 

   

  Tengah Dalam 
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Mean 13.85189 8.556168 

Variance 102.2154 72.26738 

Observations 15 12 

Pooled Variance 89.03826  
Hypothesized Mean 

Difference 0  
df 25  

t Stat 1.449076  
P(T<=t) one-tail 0.079873  
t Critical one-tail 1.708141  
P(T<=t) two-tail 0.159745  
t Critical two-tail 2.059539   

 
 

t-Test: Two-Sample Assuming Equal Variances 

   

  Luar Dalam 

Mean 32.89779 8.556168 

Variance 511.5992 72.26738 

Observations 15 12 

Pooled Variance 318.2932  
Hypothesized Mean 

Difference 0  
df 25  

t Stat 3.522817  
P(T<=t) one-tail 0.000834  
t Critical one-tail 1.708141  
P(T<=t) two-tail 0.001667  
t Critical two-tail 2.059539   

 
Abiotik 

 

Anova: Single Factor      

       
SUMMARY      

Groups Count Sum Average Variance   
Dalam 12 606.6334 50.5528 301.691   
Tengah 15 1042.79 69.5193 570.313   

Luar 15 931.8429 62.1229 366.824   

       
 
 
        

ANOVA       
Source of 
Variation SS df MS F P-value F crit 
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Between Groups 2408.485 2 1204.24 2.85704 0.06952 3.2381 

Within Groups 16438.52 39 421.501    

       
Total 18847.01 41         

 

t-Test: Two-Sample Assuming Equal Variances 

  Tengah Luar 

Mean 16.6288 4.979352 

Variance 631.07 75.95023 

Observations 15 15 

Pooled Variance 353.51  
Hypothesized Mean 

Difference 0  
df 28  

t Stat 1.69682  
P(T<=t) one-tail 0.05041  
t Critical one-tail 1.70113  
P(T<=t) two-tail 0.10082  
t Critical two-tail 2.04841   

 

t-Test: Two-Sample Assuming Equal Variances 

   
  Tengah Dalam 

Mean 16.6288 40.89104 

Variance 631.0703 651.5946 

Observations 15 12 

Pooled Variance 640.101  
Hypothesized Mean 

Difference 0  
df 25  

t Stat -2.47606  
P(T<=t) one-tail 0.010205  
t Critical one-tail 1.708141  
P(T<=t) two-tail 0.020409  
t Critical two-tail 2.059539   

t-Test: Two-Sample Assuming Equal Variances 

   
  Luar Dalam 

Mean 4.979352 40.89104 

Variance 75.95023 651.5946 

Observations 15 12 

Pooled Variance 329.2337  
Hypothesized Mean 

Difference 0  
df 25  

t Stat -5.1102  
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P(T<=t) one-tail 1.4E-05  
t Critical one-tail 1.708141  
P(T<=t) two-tail 2.8E-05  
t Critical two-tail 2.059539   

 

15. Analisa General linear Model Spesies landak laut dengan Variabel Lingkungan 

glm(formula = D.set ~ pH + DO + Cond + Turb + Temp + Sal + TDS +  

    Ecosystem + Zone, data = Dat)   
 

      
Deviance Residuals:      

    Min       1Q   Median       3Q      Max    
-143.16   -38.71   -17.84    28.67   357.84    

 
      

 
     

Coefficients: Estimate Std. Error t value Pr(>|t|) 

(Intercept) 
-868.871 1392.805 

-
0.624 0.5345   

pH 
-74.61 168.848 

-
0.442 0.6598   

DO 14.003 11.045 1.268 0.2086   

Cond 
-421.661 170.972 

-
2.466 0.0158 *  

Turb 
-34.941 16.782 

-
2.082 0.0406 *  

Temp 35.762 16.294 2.195 0.0311 *  
Sal 44.08 52.086 0.846 0.3999   
TDS 18.592 23.921 0.777 0.4393   

EcosystemSG 37.154 18.406 2.019 0.0469 *  

Zonemidshelf 
-4.707 26.577 

-
0.177 0.8599   

Zoneouter 
-19.209 28.468 

-
0.675 0.5018   

       

       
glm(formula = D.sav ~ pH + DO + Cond + Turb + Temp + Sal + TDS +  

    Ecosystem + Zone, data = Dat)   
 

      
Deviance Residuals:      

    Min       1Q   Median       3Q      Max    
-15.909   -6.199   -0.417    2.021   70.091   

 
 
   

 
     

Coefficients: Estimate Std. Error t value Pr(>|t|) 

(Intercept) 
-243.469 229.902 

-
1.059 0.29282   

pH 45.99 27.871 1.65 0.10289   
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DO 3.604 1.823 1.977 0.05151 .  

Cond 
-23.492 28.221 

-
0.832 0.40768   

Turb 
-1.473 2.77 

-
0.532 0.59637   

Temp 
-6.356 2.69 

-
2.363 0.02057 *  

Sal 
-1.108 8.597 

-
0.129 0.89781   

TDS 3.434 3.949 0.87 0.38716   
EcosystemSG 9.843 3.038 3.24 0.00175 **  

Zonemidshelf 
-2.846 4.387 

-
0.649 0.51842   

Zoneouter 7.257 4.699 1.544 0.12647   

       

       
glm(formula = T.gra ~ pH + DO + Cond + Turb + Temp + Sal + TDS +  

    Ecosystem + Zone, data = Dat)   
 

      
Deviance Residuals:      

    Min       1Q   Median       3Q      Max    
-11.254   -2.460   -1.319    1.799   20.853    

 
      

Coefficients: Estimate Std. Error t value Pr(>|t|) 

(Intercept) 344.462 90.5031 3.806 0.000277 ***  

pH 
-40.5402 10.9716 

-
3.695 0.000404 ***  

DO 2.8833 0.7177 4.018 0.000133 ***  
Cond -29.5541 11.1096 -2.66 0.009453 **  
Turb 0.2788 1.0905 0.256 0.798849   

Temp 
-0.6634 1.0588 

-
0.627 0.532786   

Sal 
-4.0839 3.3845 

-
1.207 0.231167   

TDS 4.9089 1.5544 3.158 0.00225 **  
EcosystemSG 2.2692 1.196 1.897 0.061438 .  

Zonemidshelf 
-2.4239 1.727 

-
1.404 0.164371   

Zoneouter 1.7901 1.8498 0.968 0.33614   
---       

       
 
 
 

glm(formula = E.cal ~ pH + DO + Cond + Turb + Temp + Sal + TDS +  

    Ecosystem + Zone, data = Dat)   
Deviance Residuals:      

    Min       1Q   Median       3Q      Max    
-4.3511  -1.2054  -0.3582   0.5948  10.9985   
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Coefficients: Estimate Std. Error t value Pr(>|t|) 

(Intercept) 86.64866 42.47517 2.04 0.0447 *  

pH 
-9.91463 5.14922 

-
1.925 0.0578 .  

DO 0.09029 0.33682 0.268 0.7894   

Cond 
-3.56336 5.21398 

-
0.683 0.4963   

Turb 
-0.38314 0.51179 

-
0.749 0.4563   

Temp 0.33118 0.49692 0.666 0.5071   

Sal 
-2.71388 1.58842 

-
1.709 0.0915 .  

TDS 1.65493 0.7295 2.269 0.026 *  
EcosystemSG 1.47796 0.56131 2.633 0.0102 *  

Zonemidshelf 
-0.27294 0.81051 

-
0.337 0.7372   

Zoneouter 1.63655 0.86815 1.885 0.0631 .  
 

glm(formula = E.dia ~ pH + DO + Cond + Turb + Temp + Sal + TDS +  

    Ecosystem + Zone, data = Dat)   
Deviance Residuals:      

    Min       1Q   Median       3Q      Max    
-1.9377  -0.2771  -0.1007   0.1448   8.0623    

 
      

Coefficients: Estimate Std. Error t value Pr(>|t|) 

(Intercept) 58.85032 19.23486 3.06 0.00303 **  

pH 
-6.88594 2.33182 

-
2.953 0.00414 **  

DO 0.37547 0.15253 2.462 0.01601 *  

Cond 
-5.61225 2.36115 

-
2.377 0.01988 *  

Turb 0.06187 0.23176 0.267 0.7902   

Temp 
-0.08446 0.22503 

-
0.375 0.70841   

Sal 0.04656 0.71931 0.065 0.94855   
TDS 0.43279 0.33035 1.31 0.19397   

EcosystemSG 
-0.11053 0.25419 

-
0.435 0.66487   

Zonemidshelf 
-0.39798 0.36704 

-
1.084 0.28154   

Zoneouter 
-0.09544 0.39314 

-
0.243 0.80882   

       

       
glm(formula = E.mat ~ pH + DO + Cond + Turb + Temp + Sal + TDS +  

    Ecosystem + Zone, data = Dat)   
Deviance Residuals:      

    Min       1Q   Median       3Q      Max    
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-1.6352  -0.6354  -0.0770   0.1761   8.8803     
Coefficients: Estimate Std. Error t value Pr(>|t|) 

(Intercept) 
-6.95271 22.87363 

-
0.304 0.76196   

pH 2.59775 2.77295 0.937 0.35171   
DO 0.38375 0.18138 2.116 0.03752 *  

Cond 
-1.0971 2.80782 

-
0.391 0.69705   

Turb 0.04114 0.27561 0.149 0.88171   

Temp 
-0.6443 0.2676 

-
2.408 0.01839 *  

Sal 
-0.68033 0.85539 

-
0.795 0.42879   

TDS 0.55493 0.39285 1.413 0.16171   
EcosystemSG 0.85221 0.30228 2.819 0.00608 **  

Zonemidshelf 
-0.34098 0.43647 

-
0.781 0.43701   

Zoneouter 0.98959 0.46752 2.117 0.03743 *  

       
glm(formula = T.pil ~ pH + DO + Cond + Turb + Temp + Sal + TDS +  

    Ecosystem + Zone, data = Dat)   
 

      
Deviance Residuals:      

     Min        1Q    Median        3Q       Max   

-0.35991  -0.04876  -0.02297   0.02464   1.07009   
 

      
Coefficients: Estimate Std. Error t value Pr(>|t|) 

(Intercept) 10.17886 3.50369 2.905 0.00476 **  

pH 
-1.17541 0.42475 

-
2.767 0.00704 **  

DO 0.0669 0.02778 2.408 0.01837 *  

Cond 
-1.11575 0.43009 

-
2.594 0.0113 *  

Turb 0.01433 0.04222 0.339 0.73514   

Temp 
-0.02202 0.04099 

-
0.537 0.59269   

Sal 0.05897 0.13103 0.45 0.6539   
TDS 0.05884 0.06018 0.978 0.33111   

Ecosystem SG 
-0.0353 0.0463 

-
0.762 0.44815   

Zonemidshelf -0.07022 0.06686 -1.05 0.29679   

Zoneouter 
-0.02213 0.07161 

-
0.309 0.75812   

       

       
glm(formula = D.spp ~ pH + DO + Cond + Turb + Temp + Sal + TDS +  

    Ecosystem + Zone, data = Dat)   
 

      
Deviance Residuals:      
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    Min       1Q   Median       3Q      Max    
-2.8412  -0.6381  -0.1557   0.0507   9.1588   

   
Coefficients:      
 Estimate Std. Error t value Pr(>|t|) 

(Intercept) 
-12.7427 29.49162 

-
0.432 0.6669   

pH 3.5926 3.57524 1.005 0.318   
DO 0.36537 0.23386 1.562 0.1222   

Cond -0.86752 3.6202 -0.24 0.8112   
Turb 0.1451 0.35535 0.408 0.6841   

Temp 
-0.78187 0.34502 

-
2.266 0.0262 *  

Sal 
-0.13507 1.10288 

-
0.122 0.9028   

TDS 0.24102 0.50651 0.476 0.6355   
Ecosystem SG 0.53299 0.38973 1.368 0.1753   
Zone midshelf 0.03218 0.56276 0.057 0.9545   

Zone outer 0.87729 0.60278 1.455 0.1495   

       
glm(formula = Spesies ~ pH + DO + Cond + Turb + Temp + Sal +  

    TDS + Ecosystem + Zone, data = Dat)   
 

      
Deviance Residuals:      

     Min        1Q    Median        3Q       Max   

-2.13247  -0.92225  -0.03355   0.62158   2.77040   
 

      
Coefficients:      
 Estimate Std. Error t value Pr(>|t|) 

(Intercept) 20.6325 22.0587 0.935 0.352459   

pH 
-2.093 2.6742 

-
0.783 0.436166   

DO 0.3693 0.1749 2.111 0.037939 *  

Cond 
-7.2138 2.7078 

-
2.664 0.009354 **  

Turb 
-0.4614 0.2658 

-
1.736 0.086448 .  

Temp 
-0.126 0.2581 

-
0.488 0.626795   

Sal 
-0.1676 0.8249 

-
0.203 0.839573   

TDS 0.7264 0.3789 1.917 0.058796 .  
EcosystemSG 1.1128 0.2915 3.817 0.000267 ***  

Zonemidshelf 
-0.0203 0.4209 

-
0.048 0.961652   

Zoneouter 0.6018 0.4509 1.335 0.185747   

       

       
glm(formula = Urchins ~ pH + DO + Cond + Turb + Temp + Sal +  
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    TDS + Ecosystem + Zone, data = Dat)   
 

      
Deviance Residuals:      

    Min       1Q   Median       3Q      Max    
-162.92   -45.34   -20.40    31.01   342.08    

 
      

Coefficients:      
 Estimate Std. Error t value Pr(>|t|) 

(Intercept) 
-631.902 1473.324 

-
0.429 0.66917   

pH 
-80.944 178.61 

-
0.453 0.65166   

DO 21.773 11.683 1.864 0.06609 .  

Cond 
-486.961 180.856 

-
2.693 0.00865 **  

Turb 
-36.256 17.752 

-
2.042 0.04445 *  

Temp 27.541 17.236 1.598 0.11407   
Sal 35.464 55.097 0.644 0.52165   
TDS 29.877 25.304 1.181 0.24125   

EcosystemSG 51.984 19.47 2.67 0.00921 **  

Zonemidshelf 
-11.027 28.114 

-
0.392 0.69594   

Zoneouter 
-6.776 30.113 

-
0.225 0.82255   
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Lampiran 7.  Data Kualitas Air 

1. Data Kualitas Air di Padang Lamun 

no sites 

 Padang Lamun 

 Ph   Do   Cond  
 
Turb  

 
Temp   Salt   TDS   Time   Date  

1 Lanjukang 
    
7.44  

     
8.01  

      
.86  

         
-    

    
30.00  

    
30.30  

    
17.30  

    
11.20  

 22/6/2021  

2 Gondong Bali 
      
7.98  

      
3.88  

      
4.58  

          
-    

    
29.80  

    
30.50  

    
49.90  

      
0.34  

 23/6/2021  

3 Papandangan 
      
7.99  

      
7.00  

      
4.51  

          
-    

    
30.00  

    
30.20  

    
49.50  

      
0.44  

 23/6/2021  

4 Kapoposang 
      
8.19  

      
8.91  

      
4.58  

      
0.40  

    
31.90  

    
30.70  

    
50.00  

      
0.63  

 23/6/2021  

5 Lumu-lumu 
      
8.02  

      
5.42  

      
4.57  

      
0.90  

    
30.20  

    
30.70  

    
50.10  

      
0.40  

 24/6/2021  

6 Gusung Tallang 
      
8.24  

      
8.44  

      
4.56  

      
1.30  

    
30.60  

    
30.50  

    
49.80  

      
0.57  

 24/6/2021  

7 Salemo 
      
8.39  

    
13.02  

      
3.93  

      
1.70  

    
32.60  

    
25.97  

    
41.37  

    
14.46  

 24/6/2021  

8 Barrang lompo 
      
8.12  

      
5.97  

      
4.46  

          
-    

    
30.23  

    
29.70  

    
48.33  

      
8.07  

 27/6/2021  

9 Saugi 
      
8.24  

      
8.14  

      
4.07  

      
0.33  

    
30.27  

    
26.80  

    
43.13  

    
10.16  

 25/6/2021  

10 Kodingareng keke 
      
8.13  

      
7.63  

      
4.51  

          
-    

    
29.10  

    
29.90  

    
48.90  

      
8.07  

 27/04/2021  

11 Langkai 
      
8.30  

    
10.38  

      
4.56  

          
-    

    
29.90  

    
30.40  

    
49.80  

    
10.21  

29/04/2021  

12 Langkadea 
      
8.12  

      
8.10  

      
4.70  

          
-    

    
29.80  

    
29.50  

    
47.50  

      
9.49  

26/04/2021  

13 Kayangan 
      
8.10  

      
7.79  

      
4.42  

      
0.50  

    
30.00  

    
29.70  

    
48.30  

    
15.52  

26/04/2021 

14 Samalona 
         
8.22  

         
7.45  

         
4.51  

             
-    

       
29.20  

       
29.40  

       
49.00  

14:03 27/042021  
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2. Data Kualitas Air di Terumbu Karang 

no sites 

Rataan Terumbu   Karang 

 Ph   Do   Cond  
 

Turb  
 

Temp   Salt   TDS   Time   Date  

1 Lanjukang 
      

8.15  
     

7.04  
     

4.54  
         
-    

   
30.00  

   
30.30  

   
49.50  

   
11.36  

 22/6/2021  

2 Gondong Bali 
      

8.03  
      

7.19  
      

4.56  
          
-    

    
29.80  

    
30.50  

    
49.90  

      
0.35  

 23/6/2021  

3 papandangan 
      

8.03  
      

8.11  
      

4.43  
      

0.10  
    

30.20  
    

30.40  
    

49.50  
      

0.45  
 23/6/2021  

4 Kapoposang 
      

8.20  
      

8.32  
      

4.58  
          
-    

    
30.10  

    
30.60  

    
50.00  

      
0.61  

 23/6/2021  

5 Lumu-lumu 
      

8.19  
      

7.90  
      

4.59  
          
-    

    
30.00  

    
30.60  

    
50.00  

      
0.42  

 24/6/2021  

6 Gusung Tallang 
      

8.24  
      

8.44  
      

4.56  
      

1.30  
    

30.60  
    

30.50  
    

49.80  
      

0.57  
 24/6/2021  

7 Salemo 
      

8.32  
      

9.80  
      

4.00  
      

3.43  
    

31.90  
    

26.40  
    

42.30  
    

14.49  
 24/6/2021  

8 Barrang lompo 
      

8.15  
      

7.18  
      

4.66  
      

0.63  
    

30.73  
    

31.27  
    

51.07  
      

8.25  
 27/6/2021  

9 Saugi 
      

8.25  
      

9.79  
      

4.08  
      

0.03  
    

31.23  
    

27.00  
    

43.33  
    

12.31  
 25/6/2021  

10 Kodingareng keke 
     

8.16  
      

8.44  
      

4.50  
          
-    

    
29.70  

    
29.80  

    
48.70  

      
8.25  

 
27/04/2021  

11 Langkai 
      

8.19  
      

7.50  
      

4.49  
          
-    

    
28.70  

    
29.80  

    
48.90  

 11 
37  

29/04/2021  

12 Langkadea 
      

8.14  
      

7.48  
      

4.40  
          
-    

    
29.50  

    
29.40  

    
48.00  

    
10.30  

 
26/04/2021  

13 Kayangan 
      

8.23  
      

8.35  
      

4.45  
          
-    

    
30.40  

    
29.70  

    
48.30  

      
0.61  

 
26/04/2021  

14 Samalona 
      

8.20  
      

8.84  
      

4.51  
          
-    

    
29.60  

    
30.00  

    
49.00  14:01 

 
27/04/2021  
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Lampiran 8. Koordinat Lokasi Penelitian 

1. Koordinat lokasi penelitian di padang lamun 

Zona  Lamun  S E 

dalam 
 Salemo  04 41 03.11 119 28 06.4 

 Saugi  04 46 03.51 119 27 43.67 

Tengah 

 Barrang Lompo  05 19 46.3 119 19 46.32 

 Lumu-lumu  04 43 04.61 119 12 56.12 

 Langkadea  04 55 28.86 119 23 54.8 

Luar 

 Gondong Bali  04 43 04.61 119 03 51.41 

 Kapoposang  04 42 09.76 118 57 58.47 

 Langkai  05 01 59.2 119 05 28.42 

 Lanjukang  04 58 45.41 119 04 26.91 

 Papandangan  04 43 16.53 118 58 57.6 
 

2. Koordinat lokasi penelitian di rataan terumbu 

Zona Reef Flat S E 

Dalam 

 Saugi  04 46 09.1 119 27 30.2 

 Salemo  04 41 19.95 119 27 46.63 

 Gusung Tallang  05 07 09.56 119 23 41.39 

 Kayangan  05 06 57.8 119 23 49.8 

Tengah 

 Samalona  05 07 23.95 119 20 32.33 

 Lumu-lumu  04 58 28.36 119 13 02.11 

 Kodingareng Keke  05 06 12.13 119 17 14.6 

 Langkadea  04 55 38.60 119 23 41 00 

 Barrang Lompo  05 02 29.71 119 19 34.09 

Luar 

 Langkai  05 01 38.61 119 05 25.38 

 Lanjukang  04 58 28.13 119 04 27.67 

 Papandangan  04 43 13.21 118 59 02.16 

 Kapoposang  04 42 08.30 118 57 59.30 

 Gondong Bali  04 43 05.52 119 03 51.08 
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Lampiran 9. Gambar Jenis-jenis Lamun yang Ditemukan 

 
 

 

 

 

Enhalus acoroides Thalassia hemprichii 

 
 

Cymodocea rotundata Syringodium isoetifolium 

 

 
 

Halophila ovalis  

 
 

 


