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LAMPIRAN



Lampiran 1. Hasil identifikasi jenis fitoplankton

Kelimpahan
No. Kelas No. Genus S1 S2 S3 ;gr:;
Ul u2 u3 Ul u2 u3 Ul u2 u3
1 Bacillariophyceae 1 Chaetoceros 1067 827 893 625 354 244 178 596 181 9449
(Diatom) 2 Odontella 2 0 0 1 13 0 0 2 1
3 Lauderia 0 2 0 0 10 29 9 43 24
4  Gurnardia 0 29 9 92 15 17 3 16 28
5  Stephanopyxis 2 2 0 0 0 0 0 0 0
6 Coscinodiscus 3 1 1 1 3 2 0 2 13
7  Cerataulina 0 0 6 58 6 27 44 14 33
8 Eucampia 5 4 12 14 6 0 0 0 0
9 Rhizosolenia 2 1 0 12 17 15 12 8 10
10 Proboscia 2 0 2 9 0 4 3 7 4
11 Dactyliosolen 18 2 4 4 2 0 0 0 0
12 Thalassionema 0 30 0 0 0 12 0 0 0
13 Diploneis 0 0 0 2 0 0 0 4 0
14 Pleurosigma 4 0 5 0 0 1 0 0 0
15 Pseudonitzschia 20 9 0 17 6 57 133 141 187
16 Cylindrotheca 0 0 1 2 8 0 0 0 0
17 Skeletonema 22 273 337 306 332 503 487 448 338
18 Bellerochea 0 0 0 20 6 17 0 10 3
19 Palmeria 0 0 0 0 1 0 0 0 0
2 Dinophyceae 1 Prorocentrum 2 0 0 1 0 0 0 0 2 118
(Dinoflagellata) 2 Dinophysis 1 1 3 0 0 0 0 0 0
3  Ceratium 1 0 1 6 10 0 9 3 3
4  Lingulodinium 0 5 32 0 0 1 0 0 0
5 Protoperidinium 2 3 4 13 7 3 0 0 0
6 Noctiluca 0 0 0 1 1 0 0 0 0
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7  Gymnodinium 1 2 0 0 0 0 0 0 0
3 Cyanophyceae 1 Oscillatoria 61 52 148 260 331 403 0 56 418 1729
Total 1215 1243 1458 1444 1128 1335 878 1350 1245
Total Jumlah Jenis 19 17 16 27 26 22 14 19 20 11296
Rata-rata Kelimpahan 1305.33 1302.33 1157.67
Lampiran 2. Komposisi dan persentase genus fitoplankton pada setiap stasiun

STASIUN | Rata-rata -

No. Genus U1 U2 U3 Jumlah ni/n omposS!

Individu (ni) enis (%)
1 Chaetoceros 1067 827 893 929.00 0.71 71.17
2  Odontella 2 0 0 0.67 0.00 0.05
3 Lauderia 0 2 0 0.67 0.00 0.05
4  Gurnardia 0 29 9 12.67 0.01 0.97
5  Stephanopyxis 2 2 0 1.33 0.00 0.10
6 Coscinodiscus 3 1 1 1.67 0.00 0.13
7  Cerataulina 0 0 6 2.00 0.00 0.15
8 Eucampia 5 4 12 7.00 0.01 0.54
9 Rhizosolenia 2 1 0 1.00 0.00 0.08
10 Proboscia 2 0 2 1.33 0.00 0.10
11 Dactyliosolen 18 2 4 8.00 0.01 0.61
12 Thalassionema 0 30 0 10.00 0.01 0.77
13 Pleurosigma 4 0 5 3.00 0.00 0.23
14 Pseudonitzschia 20 9 0 9.67 0.01 0.74
15 Cylindrotheca 0 0 1 0.33 0.00 0.03
16 Skeletonema 22 273 337 210.67 0.16 16.14
17 Prorocentrum 2 0 0 0.67 0.00 0.05
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18 Dinophysis 1 1 3 1.67 0.00 0.13
19 Ceratium 1 0 1 0.67 0.00 0.05
20 Lingulodinium 0 5 32 12.33 0.01 0.94
21 Protoperidinium 2 3 4 3.00 0.00 0.23
22  Gymnodinium 1 2 0 1.00 0.00 0.08
23 Oscillatoria 61 52 148 87.00 0.07 6.66
Jumlah (n) 1215 1243 1458 1305.33 100

Rata-rata i

No. Genus Ul STA3I2UN . u3 Jumlah ni/n Kom_posO|S|

Individu (ni) Jenis (%)
1 Chaetoceros 625 354 244 407.67 0.31 31.30
2 Odontella 1 13 0 4.67 0.00 0.36
3 Lauderia 0 10 29 13.00 0.01 1.00
4  Gurnardia 92 15 17 41.33 0.03 3.17
5 Coscinodiscus 1 3 2 2.00 0.00 0.15
6 Cerataulina 58 6 27 30.33 0.02 2.33
7  Eucampia 14 6 0 6.67 0.01 0.51
8 Rhizosolenia 12 17 15 14.67 0.01 1.13
9 Proboscia 9 0 4 4.33 0.00 0.33
10 Dactyliosolen 4 2 0 2.00 0.00 0.15
11 Thalassionema 0 0 12 4.00 0.00 0.31
12 Diploneis 2 0 0 0.67 0.00 0.05
13 Pleurosigma 0 0 1 0.33 0.00 0.03
14 Pseudonitzschia 17 6 57 26.67 0.02 2.05
15 Cylindrotheca 2 8 0 3.33 0.00 0.26
16 Skeletonema 306 332 503 380.33 0.29 29.20
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17 Bellerochea 20 6 17 14.33 0.01 1.10
18 Prorocentrum 1 0 0 0.33 0.00 0.03
19 Ceratium 6 10 0 5.33 0.00 0.41
20 Lingulodinium 0 0 1 0.33 0.00 0.03
21 Protoperidinium 13 7 3 7.67 0.01 0.59
22 Palmeria 0 1 0 0.33 0.00 0.03
23 Noctiluca 1 1 0 0.67 0.00 0.05
24 Oscillatoria 260 331 403 331.33 0.25 25.44
Jumlah (n) 1444 1128 1335 1302.33 100

STASIUN llI Rata-rata .

No. Genus Ul u2 u3 Jumlah ni/n Kom_posO|S|

Individu (ni) Jenis (%)
1 Chaetoceros 178 596 181 318.33 0.27 27.50
2 Odontella 0 2 1 1.00 0.00 0.09
3 Lauderia 9 43 24 25.33 0.02 2.19
4  Gurnardia 3 16 28 15.67 0.01 1.35
5 Coscinodiscus 0 2 13 5.00 0.00 0.43
6 Cerataulina 44 14 33 30.33 0.03 2.62
7  Rhizosolenia 12 8 10 10.00 0.01 0.86
8 Proboscia 3 7 4 4.67 0.00 0.40
9 Diploneis 0 4 0 1.33 0.00 0.12
10 Pseudonitzschia 133 141 187 153.67 0.13 13.27
11 Skeletonema 487 448 338 424.33 0.37 36.65
12 Bellerochea 0 10 3 4.33 0.00 0.37
13 Prorocentrum 0 0 2 0.67 0.00 0.06
14 Ceratium 9 3 3 5.00 0.00 0.43
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15 Oscillatoria

0

56

418

158

0.14

13.65

Jumlah (n)

878

1350

1245

1157.67

100
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Lampiran 3. Data parameter fisika-kimia

Stasiun Ulangan pH Salinitas Suhu Nitrat Fosfat Kecerahan Kecepatan
(Ppt) (°C) (mg/L) (mg/L) (m) Arus (m/s)
1 7.18 19 27 0.583 0.023 1.35 0.13
[ 2 7.89 26 27 0.487 0.012 1.30 0.14
3 7.89 22 28 0.545 0.012 1.31 0.12
1 8.07 34 27 0.287 0.009 1.48 0.07
Il 2 8.31 34 28 0.421 0.007 1.41 0.06
3 8.21 34 28 0.396 0.008 1.42 0.06
1 8.37 34 28 0.435 0.005 2.40 0.09
1 2 8.28 34 29 0.368 0.014 2.38 0.09
3 8.38 34 29 0.345 0.001 2.43 0.12
Parameter Stasiun | Stasiun Il Stasiiun 1l
pH 7.65+0.33 8.20+0.10 8.34 £ 0.04
Salinitas (ppt) 22 +2.87 34 +0.00 34 £0.00
Suhu (°C) 27.33+0.47 27.67 £ 0.47 28.67 £ 0.47
Nitrat (mg/L) 0.538 £ 0.04 0.368 £ 0.06 0.383 £ 0.04
Fosfat (mg/L) 0.016 £ 0.01 0.008 £ 0.00 0.007 £0.01
Kecerahan (m) 1.32+0.02 1.43+0.03 2.40 £ 0.02
Kecepatan Arus (m/s) 0.13+0.01 0.06 £0.00 0.10+0.01
Lampiran 4. Data N:P
S'II\'IQQ/:GN Ulangan Nitrat (mg/L) Fosfat (mg/L) N/P
1 0.583 0.023 25.35
Stasiun | 2 0.487 0.012 40.58
3 0.545 0.012 45.42
Rata-rata : 0.538 0.016 34.36
1 0.287 0.009 31.89
: 2 0.421 0.007 60.14
Stasiun 3 0.396 0.008 49.50
Rata-rata : 0.368 0.008 46.00
1 0.435 0.005 87.00
Stasiun I 2 0.368 0.014 26.29
3 0.345 0.001 345
Rata-rata : 0.383 0.007 57.40
Lampiran 5. Hasil analisis One Way ANOVA kelimpahan fitoplankton
Tests of Normality
Stasiun Kolmogorov-Smirnov2 Shapiro-Wilk
Statistic Df Sig. Statistic df Sig.
Kelimpahan 1 0.347 3 0.835 3 0.201
Fitoplankton 0.247 3 0.969 3 0.662
3 0.304 3 0.907 3 0.408
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a. Lilliefors Significance Correction

Descriptives

Kelimpahan Fitoplankton

N Mean Std. Std. Error  95% Confidence Interval for Mean Minimum  Maximum
Deviation Lower Bound Upper Bound
1 3 1305.33 132.952 76.760 975.06 1635.61 1215 1458
2 3 1302.33 160.513 92.672 903.60 1701.07 1128 1444
3 3 1157.67 247.823 143.081 542.04 1773.29 878 1350
Total 9 1255.11 177.643 59.214 1118.56 1391.66 878 1458
Test of Homogeneity of Variances
Levene Statistic dfl df2 Sig.

Kelimpahan Based on Mean 1.091 2 6 0.394
Fitoplankton  gageqd on Median 0.228 2 6 0.803

Based on Median and 0.228 2 4.580 0.805

with adjusted df

Based on trimmed 0.985 2 6 0.427

mean

ANOVA
Kelimpahan Fitoplankton
Sum of Squares df Mean Square F Sig.

Between Groups 42742.889 2 21371.444 0.611 0.573
Within Groups 209714.000 6 34952.333
Total 252456.889 8

Multiple Comparisons

Dependent Variable:

Tukey HSD

0] Mean Std. Error Sig. 95% Confidence Interval

Stasiun  Difference (I-J) Lower Bound Upper Bound

1 2 3.000 152.648 1.000 -465.37 471.37
3 147.667 152.648 0.622 -320.70 616.03

2 1 -3.000 152.648 1.000 -471.37 465.37
3 144.667 152.648 0.633 -323.70 613.03

3 1 -147.667 152.648 0.622 -616.03 320.70
2 -144.667 152.648 0.633 -613.03 323.70

Kelimpahan Fitoplankton
Tukey HSD?

Subset for alpha = 0.05

Stasiun N
1

48



3 3 1157.67
2 3 1302.33
1 3 1305.33
Sig. 0.622
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
Lampiran 6. Hasil analisis One Way ANOVA rasio N:P
Tests of Normality
Stasiun Kolmogorov-Smirnova Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Rasio N/P 1 .296 3 . 918 3 .445
2 231 3 . .980 3 .730
3 .318 3 . .887 3 .344
a. Lilliefors Significance Correction
Descriptives
Rasio N/P
N Mean Std. Deviation Std. Error 95% Confidence Interval for Minimum Maximum
Mean
Lower Bound Upper Bound
1 3 37.1167 10.47364 6.04696 11.0987 63.1346 25.35 45.42
2 3 47.1767 14.26759 8.23740 11.7340 82.6193 31.89 60.14
3 3 152.7633 169.22656 97.70300 -267.6187 573.1454 26.29 345.00
Total 9 79.0189 101.56628 33.85543 .9481 157.0896 25.35 345.00
Test of Homogeneity of Variances
Levene Statistic dfl df2 Sig.
Rasio N/P Based on Mean 10.476 2 6 .011
Based on Median 1.578 2 6 .281
Based on Median and 1.578 2 2.031 .386
with adjusted df
Based on trimmed mean 9.169 2 6 .015
ANOVA
Rasio N/P
Sum of Squares df Mean Square F Sig.
Between Groups 24623.899 2 12311.950 1.276 .345
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Within Groups 57901.779 6 9650.296
Total 82525.678 8

Multiple Comparisons

Dependent Variable: Rasio N/P

Tukey HSD
() (@) Mean Std. Error Sig. 95% Confidence Interval
Stasiun Stasiun Difference (I-J) Lower Bound Upper Bound
1 2 -10.06000 80.20929 .991 -256.1641 236.0441
3 -115.64667 80.20929 .380 -361.7508 130.4575
2 1 10.06000 80.20929 991 -236.0441 256.1641
3 -105.58667 80.20929 437 -351.6908 140.5175
3 1 115.64667 80.20929 .380 -130.4575 361.7508
2 105.58667 80.20929 437 -140.5175 351.6908
Rasio N/P
Tukey HSD?
Stasiun N Subset for alpha = 0.05
1
1 3 37.1167
2 3 47.1767
3 3 152.7633
Sig. .380

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Lampiran 7. Hasil analisis PCA keeratan hubungan fitoplankton dengan rasio N:P dan
parameter fisika-kimia
Correlation matrix (Pearson (n)):

Variables pH Salinitas  Suhu Nitrat Fosfat  Kecerahan Kecepatan N:P K_ehmpahan

Arus Fitoplankton
pH 1 0.981 0.821 -0.963 -0.996 0.724 -0.697 0.948 -0.670
Salinitas 0.981 1 0.696 -0.997 -0.995 0.578 -0.822 0.869 -0.515
Suhu 0.821 0.696 1 -0.637  -0.765 0.988 -0.164 0.960 -0.974
Nitrat -0.963 -0.997 0.637 1 0.984 -0.511 0.865 0.827 0.445
Fosfat -0.996 -0.995 0.765 0.984 1 -0.658 0.760 0.915 0.600
Kecerahan 0.724 0.578 0.988 -0.511  -0.658 1 -0.010 0.906 -0.997
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Kecepatan

Arus -0.697 -0.822
N:P 0.948 0.869
Kelimpahan

Fitoplankton -0.670 -0.515

0.164 0.865

0.960 -0.827
0.974 0.445

0.760
-0.915

0.600

-0.010
0.906

-0.997

1
-0.433

-0.064

0.433
1

0.872

-0.064
-0.872

1

Values in bold are different from 0 with a significance level alpha=0.95

Principal Component Analysis:

Eigenvalues:

F1

F2

Eigenvalue 7.022
Variability (%) 78.021
Cumulative % 78.021

1.978
21.979
100.000

Eigenvectors:

F1 F2
pH 0.373 -0.104
Salinitas 0.356 -0.237
Suhu 0.338 0.316
Nitrat -0.345 0.290
Fosfat -0.367 0.168
Kecerahan 0.308 0.410
Kecepatan Arus -0.221 0.577
N:P 0.371 0.126
Kelimpahan Fitoplankton -0.291 -0.452

Factor loadings:

F1 F2
pH 0.989 -0.146
Salinitas 0.943 -0.333
Suhu 0.896 0.445
Nitrat -0.913  0.407
Fosfat -0.972 0.236
Kecerahan 0.817 0.577
Kecepatan Arus -0.585 0.811
N:P 0.984 0.177
Kelimpahan Fitoplankton -0.771  -0.636

Correlations between variables and factors:
F1 F2

pH 0.989 -0.146
Salinitas 0.943 -0.333
Suhu 0.896 0.445
Nitrat -0.913  0.407
Fosfat -0.972 0.236
Kecerahan 0.817 0.577
Kecepatan Arus -0.585 0.811

51



N:P 0.984 0.177
Kelimpahan Fitoplankton -0.771  -0.636

Contribution of the variables (%):

F1 F2
pH 13.937 1.079
Salinitas 12.660 5.614
Suhu 11.424 10.000
Nitrat 11.879 8.387
Fosfat 13.448 2.814
Kecerahan 9.503 16.818
Kecepatan Arus 4878 33.238
N:P 13.795 1.582
Kelimpahan Fitoplankton 8.475 20.468
Squared cosines of the variables:
F1 F2
pH 0.979 0.021
Salinitas 0.889 0.111
Suhu 0.802 0.198
Nitrat 0.834 0.166
Fosfat 0.944  0.056
Kecerahan 0.667 0.333
Kecepatan Arus 0.343 0.657
N:P 0.969 0.031
Kelimpahan Fitoplankton 0.595 0.405

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

Factor scores:

F1 F2
Stasiun | -3.533 0.663
Stasiun I 0.685 -1.956
Stasiun Il 2.848 1.293

Contribution of the observations (%):

F1 F2
Stasiun | 59.264  7.403
Stasiun Il 2.229 64.438
Stasiun lll 38.508 28.159
Axes homogeneity index:
Value
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F1 0.667
F2 0.333

Squared cosines of the observations:

F1 F2
Stasiun | 0.966 0.034
Stasiun I 0.109 0.891
Stasiun Il 0.829 0.171
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Lampiran 8. Dokumentasi hasil identifikasi jenis fitoplankton di perairan estuaria Tallo

Chaetoceros

Rhizosolenia

Proboscia

Stephanopyxis

Skeletonema

Lauderia

Thalassionema

Dactyliosolen

Gurnardia

Cerataulina

Bellerochea

Eucampia
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Gymnodinium

Diploneis

Oscillatoria

Odontella )
Pleurosigma
% ” |
R
e F 1'

Protoperidinium

Coscinodiscus

Prorocentrum

Palmeria
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Dinophysis

Lingulodinium

Noctiluca
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Lampiran 9. Dokumentasi pengambilan sampel air dan parameter di perairan estuaria
Tallo

(a) pengukuran kecepatan arus; (b) pengukuran kecerahan; (c) pengukuran suhu; (d)
pengambilan sampel fitoplankton.
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Lampiran 10. Dokumentasi analisis & mengindetifikasi fitoplankton di Laboratorium
Oseanografi Kimia

T -8
1

(a) pengukuran nitrat dan fosfat; (b) pengukuran salinitas; (c) pengukuran pH; (d-e)
mengidentifikasi fitoplankton.
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