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SI Figure 1. Land use map of Hanalei Bay watershed within 3 Km of the Bay.
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SI Table 1: Summary of average marcoalgae 5'°N by site and species and N:P by species

Hanalei
River 8"°N Far West Waikoko Princeville Offshore
Species (%o) "N (%0) "N (%o) "N (%o) "N (%0) | N:P (avg)
N. annulata -0.69 -2.02 -1.11 -2.31 3.7
Liagora sp. 4.19 -0.02 0.94 11.5
M. Japonicum -0.46 -0.18 1.41 0.32 25.3
Padina sp. -0.94 -0.83 2.13 1.57
Symploca -1.58 -1.41 -1.13 -0.31 71.3
S. furcigera -1.11 -1.24 -1.36 -0.41 2.31 74.9
Cyanophyta -2.18 -1.20 1.01 1.58
D. acutiloba 0.26 0.62 1.16 1.83 259
D. versluysii -1.41 -0.97 -1.19 0.49 56.6
H. opuntia 0.77 1.58 1.11 1.70 57.8
Jania sp. 1.10 -1.13 0.22 0.41 0.52 12.3
Site Avg. -0.28 -0.69 -0.05 0.43 1.44
SE 0.63 0.63 0.63 0.63 0.63
z-value 0.20 0.85 0.31 0.92 2.5
p-value >10% >10% >10% >10% 0.01

Note that only offshore macroalgae are significantly different in 8'°N value than the
inshore sites. Not all species were found at each site. In addition, some species were not
analyzed for N:P values due to a lack of sufficient sample mass to complete a phosphorus

digest.

S2



SI Table 2: Hanalei Bay water column nutrient concentrations and salinity

Site

Far West Site 1-Om

Far West Site 1-60m

Far West Site 2-0m

Far West Site 2-60m

Far West Site 3-0m

Far West Site 3-60m

Hanalei River Transect 1-Om
Hanalei River Transect 1-60m
Hanalei River Transect 2-O0m
Hanalei River Transect 2-60m
Hanalei River Transect 3-Om
Hanalei River Transect 3-60m
Hanalei River Mouth
Hanalei River 100m Upstream
Hotels Transect 1-Om

Hotels Transect 1-15m
Hotels Transect 1-30m
Hotels Transect 1-45m
Hotels Transect 1-60m
Hotels Transect 2-0m

Hotels Transect 2-60m
Hotels Transect 3-0m

Hotels Transect 3-60m

Pier Shore

Pier Shore

Pier Shore

Pier Shore

Pier 33.5m

Pier 33.5m

Pier 33.5m

Pier 70m

Pier 70m

Pier 70m

Pier 107m

Pier 107m

Pier 107m

Pier 107m

Waikoko River Mouth
Waikoko East-Om

Waikoko East-45m
Waikoko Bridge West-Om
Waikoko Bridge West-45m

NO; uyM

1.69
0.04
0.54
0.38
0.67
0.33
0.36
0.01

nd
0.23
0.36

nd
0.34

nd
4.93
0.45
0.31
0.13
0.20
0.44
0.45
0.49
0.55
0.32
1.27
0.22
0.16
0.37
0.11
0.02
0.06
0.73
0.26
0.42
0.21
0.57
0.13
2.68
0.68
0.03
0.75
0.43

SRP pM
0.52
0.05
0.53
0.15
0.20
0.26
0.08
0.02
0.03
0.02
0.05
0.06
0.02
0.14
0.09
0.08
0.24
0.08
0.06
0.28
0.03
0.15
0.09
0.15
0.11
0.02
0.15
0.12
0.31
0.06
0.02
0.04
0.02
0.08
0.01
0.25
0.13
1.06
0.88
0.12
0.20
0.45

* nd = concentrations below detection limits.
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N:P Molar Ratio
3.25
0.8
1.02
2.53
3.35
1.27
4.5
0.5
nd
11.5
7.2
nd
17
nd
54.78
5.63
1.29
1.63
3.33
1.57
15
3.27
6.11
2.13
11.54
11
1.07
3.08
0.35
0.33

18.25
13
5.25
21
2.28

2.53
0.77
0.25
3.75
0.96

Salinity
30.03
32.45
30.76
32.06
31.03
32.08
20.65
16.80
32.10
33.37
31.13
33.50
34.40

3.42
24.27
3237
34.16
33.81
33.50
29.20
3345
3235
3291
28.71
34.81
31.84
34.81
34.89
28.76
34.81
34.89
34.84
16.11
34.89
27.51
34.86
25.27

0.44
31.42
31.91
28.61
30.03




SI Table 3: N isotope values and C:N and N:P ratios for all samples analyzed

Algae Species Location | *Distance (m) | §'°N C:N N:P
(%o) mol ratio | mol ratio
Neomeris annulata Far west 0 -1.24 22.87 -
15 -3.12 51.55 3.50
30 -0.74 45.24 1.65
45 -1.22 45.46 3.46
60 -3.79 58.21 2.56
Waikoko 0 -0.12 29.60 -
15 -2.75 92.09 3.49
30 -0.97 46.04 10.46
45 -0.60 38.60 -
Hotel 0 - 48.63 -
15 - - -
30 -2.31 64.06 -
45 - - -
60 - - -
Hanalei 0 - - -
15 0.10 41.36 -
30 - - -
45 - - -
60 -1.48 45.41 -
Pier - - -
Offshore - 17.67 -
Liagora sp. Far west 0 1.25 23.69 12.65
15 -0.69 46.87 5.85
30 - - -
45 -0.43 34.75 10.31
60 -0.20 30.06 16.66
Waikoko 0 2.06 27.65 26.21
15 1.83 50.30 5.77
30 1.33 58.89 13.28
45 0.42 44.84 7.14
Hotel 0 - - -
15 - - -
30 - - -
45 - - -
60 - - -
Hanalei 0 - 17.26 -
15 - - -
30 - - -
45 - - -
60 - - -
Pier - - -
Offshore 0.94 42.96 -
Microdictyon japonicum | Far west 0 1.00 16.11 -
15 - - -
30 -0.29 16.33 68.84
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45 0.12 17.35 -
60 -1.54 19.18 -
Waikoko 0 - - -
15 - - -
30 - - -
45 - - -
Hotel 0 1.19 15.23 24.14
15 -0.14 15.00 23.53
30 -0.39 16.75 14.66
45 0.42 16.56 -
60 0.52 22.60 17.89
Hanalei 0 - 14.86 -
15 -0.66 14.52 19.19
30 0.01 16.35 -
45 -0.34 16.57 17.55
60 -0.84 17.70 26.60
Pier - - R
Offshore - - R
Padina sp. Far west 0 - - -
15 -0.76 18.53 -
30 -0.90 18.03 -
45 - - -
60 - - -
Waikoko 0 - - -
15 - - -
30 - - -
60 - - -
Hotel 0 2.13 15.51 -
15 - - -
30 - - R
45 - 19.28 -
60 - - -
Hanalei 0 0.06 19.13 -
15 -0.64 21.60 -
30 0.05 20.07 -
45 -1.37 21.78 -
60 -2.79 25.19 -
Pier 2.64 12.08 -
Offshore 2.78 19.19 -
Symploca sp. Far west 0 -0.64 12.09 45.91
15 -1.09 12.49 27.98
30 -1.29 11.59 29.64
45 -2.64 16.34 20.87
60 - - -
Waikoko 0 - - -
15 - - -
30 -1.13 12.33 317.63
45 - - -
Hotel 0 0.52 14.11 -
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15 -0.13 14.72 24.94
30 -0.61 12.59 31.87
45 -0.54 14.47 -
60 -0.77 11.88 -
Hanalei 0 -1.42 13.45 -
15 -1.14 13.47 -
30 -2.13 14.04 -
45 -1.48 12.21 -
60 -1.74 8.33 -
Pier - - -
Offshore 2.78 13.42 -
Sphacelara furcigera Far west 0 -0.57 14.19 54.86
15 -1.67 11.12 85.26
30 -0.91 10.43 88.79
45 -1.81 8.78 59.34
60 - - -
Waikoko 0 - - -
15 - - -
30 - - -
45 - - -
Hotel 0 -0.65 11.66 67.83
15 0.54 10.69 66.20
30 -0.91 8.83 76.32
45 -0.60 8.91 126.4
60 - - -
Hanalei 0 -0.77 7.67 107.84
15 -1.07 13.17 46.22
30 -1.53 10.88 52.97
45 -1.30 10.21 52.13
60 -0.90 8.33 -
Pier 4.49 11.6 -
Offshore 2.31 -
Cyanophyta Far west 0 -0.99 28.77 -
15 -0.20 17.29 -
30 -1.76 21.95 -
45 - - -
60 -1.85 21.76 -
Waikoko 0 - - -
15 - - -
30 - - -
45 - - -
Hotel 0 1.71 16.71 -
15 - - -
30 0.57 15.23 -
45 0.75 22.35 -
60 - - -
Hanalei 0 - - -
15 - - -
30 - - -
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45 -2.18 29.38 -
60 - - -
Pier - - -
Offshore 1.58 15.34 -
Dictyota acutiloba Far west 0 - - -
15 0.62 16.11 27.03
30 - - -
45 - - -
60 - - -
Waikoko 0 2.37 19.10 32.59
15 0.13 40.58 41.34
30 1.06 16.89 18.52
45 1.06 19.66 26.62
Hotel 0 - - -
15 - - -
30 1.83 17.89 -
45 - - -
60 - - -
Hanalei 0 - - -
15 1.20 17.05 -
30 -1.26 16.58 -
45 -0.43 15.75 -
60 1.53 13.08 -
Pier - - -
Offshore - - -
Dictyosphaeria versluysii | Far west 0 - - -
15 -1.22 17.57 70.21
30 0.43 18.88 45.30
45 -0.70 19.31 88.10
60 -2.36 17.12 84.94
Waikoko 0 - - -
15 - - -
30 -1.19 14.37 18.05
45 - - -
Hotel 0 2.04 16.32 110.22
15 0.14 15.53 34.86
30 -0.63 18.41 21.32
45 0.51 18.68 52.25
60 0.39 16.74 65.24
Hanalei 0 - - -
15 -0.88 19.72 13.58
30 -1.94 15.73 -
45 - - -
60 - - -
Pier - - -
Offshore 2.78 18.12 -
Halimeda opuntia Far west 0 - - -
15 0.52 17.23 46.91
30 1.78 17.95 141.88
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45 -0.64 13.51 37.20
60 1.41 12.41 72.07
Waikoko 0 1.73 21.49 -
15 - - 12.38
30 - - -
45 -1.29 18.29 -
Hotel 0 - - -
15 0.96 15.42 -
30 0.15 17.95 -
45 0.54 13.51 66.30
60 -0.02 12.41 -
Hanalei 0 - - -
15 - - -
30 - - -
45 - - -
60 - - -
Pier - - -
Offshore 1.70 12.08 38.72
Jania sp. Far west 0 - - -
15 -0.33 54.63 3.53
30 -2.80 66.23 -
45 0.25 33.58 -
60 -1.64 48.76 5.93
Waikoko 0 1.73 46.45 3.75
15 - 35.29 -
30 - - -
45 -1.29 48.76 15.26
Hotel 0 - - -
15 0.96 12.87 30.36
30 0.15 23.30 -
45 0.54 21.64 15.65
60 -0.02 22.65 -
Hanalei 0 -0.04 30.81 16.28
15 2.24 21.70 -
30 - - -
45 - - -
60 - - -
Pier - - -
Offshore 0.52 31.72 -
Sphacelara furcigera Pier 0 3.61 - -
August 2006
Dictyosphaeria versluysii | Hotel 0 2.62 - -
February 2007
POM
Far west 0 4.05 17.15
60 4.89 18.30
0 2.58 13.18




60 5.31 27.18
60 5.08 13.08
0 4.61 11.70
Waikoko 0 4.66 16.19
45 4,78 14.11
45 4.72 11.80
0 2.96 14.35
0 2.62 11.88
Hotel 0 6.69 17.42
60 5.95 17.80
0 5.55 15.20
Hanalei 60 2.36 16.87
0 4.40 15.63
60 3.40 16.09
0 4.58 17.94
60 6.43 17.62
0 4.16 14.99
60 5.34 14.03
0 5.94 12.82
Taro 6.09 8.74
Golf Course 11.23 7.46
End Members
Fertilizer 16-16-16, Used in taro fields -2.2
Brewer Environmental | Fertilizer used for gardening -2.0
Hawaii Urea fertilizer (GAVIOTA) -2.47
Potash addeti\ie -1.75
Sewage Sewage impacted groundwater 12.03
WWTP water used in Princeville 8.10
Septic waste s|1udge 10.3
Soil Soil A —leach I 0.75
Soil A —leach II 1.29
Soil A —leach I1I 2.18
Soil B 421
Soil C 3.14
Taro field soil (fertilized) -0.56
Offshore seawater nitrate 7.01
6.95
7.12
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