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FRONT COVER—From upper left hand moving clockwise: (1) Shallow, wave-scoured intertidal platform of north Kaloko-
Honokohau National Historical Park with sparse stoutly branching coral Pocillopora meandrina; (2) algae-covered inter-
tidal platform of central Kaloko-Honokohau National Historical Park, common where submarine groundwater discharge
is persistent; (3) dense cover of soft coral Sarcothelia sp. (Anthelia) common of submarine groundwater seeps, central
Kaloko-Honokohau National Historical Park; (4) complex basalt topography with thin veneer of dense in north Kaloko-
Honokohau National Historical Park. (USGS photos by Eric Grossman.)
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Submarine Ground-Water Discharge and Fate Along the Coast of Kaloko-Honokohau National Historical Park, Hawaili
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Figure 1. Kaloko-Honokohau National Historical Park, western Island of Hawaili, showing locations of sample sites.
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Table 1. Study sites in Kaloko-Honokohau National Historical Park,
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Table 2. Means and standard deviations (0) of salinity, silica, and ammonium; ?°Ra and ?**Ra isotope activity; ?*Ra/**Ra isotope-activity
ratio; and nitrate + nitrite and phosphate concentrations at study sites in Kaloko-Honokohau National Historical Park, Island of Hawaili
(fig. 1) during December 2003, November 2005, April 2006, and all seasons combined.

Results

7

Salinity (ppt)

22Ra isotope activity

2/Ra isotope activity

Date Site (dpm/100 L) (dpm/100L)
Mean | d Mean | | Mean | g
0 0000000000 0 13.8 0.3 4.2 1.6 434 11.2
I O0I000I0000000a 0 26.2 2.9 0.5 0.1 9.4 2.6
I 0000000000000 0 12.6 0.9 0.5 0.1 8.8 0.5
0 o 0 34.3 0.1 0.5 0.5 5.1 0.2
I O0000I0000001000000000000 0 24.4 6.9 2.1 13 27.9 17.7
I O0000000000000000 0000000000000 od 28.7 51 1.6 1.0 20.3 13.0
0 0000000001000000 0 24.9 3.7 2.9 0.5 39.1 4.4
I I T od 13.6 3.1 2.1 1.0 30.0 10.1
i 000000000000000100000 0 8.0 33 0.7 0.6 10.4 6.3
0 00noooo od 23.4 7.2 11 0.9 10.8 7.8
0 O0I000I000ooo0a od 20.5 7.0 0.7 0.7 10.0 6.5
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I 000000I000000000 0 18.6 52 15 0.8 20.3 7.1
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00Ioooo 01000000000000oo 0 12.0 0.0 0.3 0.1 5.8 0.7
0 00000I0000O00000000INooo0a d 30.8 1.0 0.7 0.4 9.8 2.2
0 O00000I000000000000000000000000 od 27.4 3.9 1.9 1.0 20.6 10.6
0 0000000001000000 od 28.5 4.2 11 13 20.1 23.3
I dooonomooinoom ad 16.6 4.9 3.3 2.2 39.5 11.3
I 00000000000000000000 0 8.1 3.0 0.7 0.5 10.6 6.8
0 O0no0ooo od 23.3 7.2 14 1.2 12.4 10.0
I d0Iooooinooooo ad 211 6.7 11 19 9.8 5.7
I O000000000000000 od 12.2 0.3 0.3 0.1 5.8 2.1
0 Q0000I0000O00000000Iio000ag 0 323 1.7 0.6 0.4 8.0 3.1
[ 00000100000 oDonitomoonooo ad 245 5.0 1.2 0.8 18.1 10.9
I O0000000000000000 0000000000000 od 27.4 4.6 1.6 1.0 18.0 10.5
0 0000000001000000 0d 28.6 43 1.6 1.2 23.7 18.6
I Qoo od 25.7 5.0 14 15 14.1 6.5
I 0000000000000000 0 18.6 52 15 0.8 20.3 7.1
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Table 2. Means and standard deviations (0) of salinity, silica, and ammonium; ?°Ra and ?**Ra isotope activity; ?*Ra/**Ra isotope-activity
ratio; and nitrate + nitrite and phosphate concentrations at study sites in Kaloko-Honokohau National Historical Park, Island of Hawaili
(fig. 1) during December 2003, November 2005, April 2006, and all seasons combined—Continued.

2/Ra/**Ra isotope- Nitrate + nitrite
Date Site activity ratiop (umol/L) Phosphate (umol/L)
Mean | 0 Mean | O Mean | O
I 0000000000000 10.9 2.3 43.6 23.6 2.3 0.8
0 {00000I00ooooo 20.5 6.2 5.2 6.9 0.5 0.5
I d1000000I0mooooo 16.4 2.8 51.0 n/a 4.1 n/a
0 ) 24.2 25.6 1.3 0.4 0.3 0.0
0 8 M ) 16.3 8.0 23.9 17.9 1.6 1.0
0 I A o M M T 13.3 2.8 14.4 14.0 1.0 0.7
I 000000000IO00ea0 13.8 16 30.2 8.2 3.2 1.9
0 0000000000 16.4 8.3 60.6 195 3.0 0.5
I 0 18.4 5.7 85.1 15.1 4.4 0.4
I 00000000 9.9 3.7 325 16.8 2.1 1.7
0 {00000I00ooooo 16.3 5.7 24.8 185 15 0.9
0 d1000000I00mooooo 30.2 14.3 11.6 14.2 15 1.0
I ) 13.2 4.2 2.9 1.0 0.3 0.1
0 8 ) 17.0 5.0 24.7 11.2 1.6 0.6
0 I A o M M T 125 4.7 175 12.9 0.9 0.5
I 000000000IO00e00 14.0 2.8 235 16.0 2.8 2.8
0 [0oooo 15.9 4.0 24.7 16.8 1.2 0.7
0 0o0o000ICobOooooo 14.4 5.4 459 17.9 2.0 0.8
I Opoooo n/a n/a 0.7 0.3 0.2 0.1
0 0000000000 131 3.9 47.7 26.4 2.5 0.9
0 0000I000onCOnOOO0mo 16.3 11 80.1 30.7 4.2 0.8
0 00000000 8.3 2.0 73.2 35 2.1 1.1
0 {0I000I00nooooo 17.0 3.6 17.8 23.4 1.0 1.2
Jomoooo {1000000IommooDon 20.5 8.7 1.8 3.1 0.8 0.4
0 0 M T 15.6 54 4.3 16 0.4 0.1
0 {JI00000e0bonbLob0b0ooCnooo 11.2 3.3 20.0 135 1.0 0.4
0 (J000000001000000 15.6 7.8 17.2 14.1 1.6 11
0 0000000000000 13.9 5.7 51.2 24.5 2.6 0.8
0 0000I000ontomooo0mo 17.3 3.8 82.6 21.8 4.3 0.6
0 0ooC0oomo 94 3.7 35.5 19.6 2.3 1.8
I d0I000I00ooooo 15.5 6.9 22.0 19.6 1.3 1.0
I O01000000100000000 23.2 11.2 9.2 15.3 1.3 1.1
0 8 A T 17.2 11.3 3.0 1.7 0.4 0.1
am 0 M ) 16.6 5.7 24.0 12.7 1.6 0.7

0 O 00 ) 125 4.0 17.5 13.1 1.0 0.5
0 U0boo0Cooioooooo 14.6 51 22.3 141 2.4 2.1
I Qooooo 14.7 5.6 24.4 155 1.2 0.6
0 Oooooooooooooo 14.4 5.4 459 17.9 2.0 0.8
0 0ooon n/a n/a 0.7 0.3 0.2 0.0



Table 2. Means and standard deviations (0) of salinity, silica, and ammonium; ?°Ra and ?**Ra isotope activity; ?*Ra/**Ra isotope-activity
ratio; and nitrate + nitrite and phosphate concentrations at study sites in Kaloko-Honokohau National Historical Park, Island of Hawaili

(fig. 1) during December 2003, November 2005, April 2006, and all seasons combined—Continued.
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Silica (umol/L)

Ammonium (umol/L)

Date Site
Mean | O Mean | O
[ O000omooooom 478 54 15 2.2
[ 0000000000 188 70 0.8 1.0
I 00000000100000000 532.4 15.7 2.0 n/a
Ooonoooa 00000I0000aIO000000m00000 22 1 0.3 0.3
[ 00000INO0nO0In00I0mo0000 254 181 0.6 0.3
I O000I01000000001000000000000000 157 132 0.4 0.2
[ 0000000001000000 259 89 0.6 0.1
[ 000000000000 513 54 13 18
I 0000100000000000000000 531 98 0.8 0.4
[ 00000000 227 151 0.7 0.6
[ O0Ioooiomooooo 335 170 1.0 0.7
I 00000000I00000000 543 16 0.6 0.3
Ooaroooo 0o000O0nNOOo000Oomen0oo 64 24 0.7 0.1
[ 00000Do0nO0n00I0moo00o 296 115 11 0.4
I O000I01000000001000000000000000 194 113 1.0 0.4
[ 0000000001000000 167 112 0.8 0.8
[ Qiooomo 233 131 0.8 0.2
I 0000000000mO0a0 412 136 0.8 0.5
[ Oooaoo 6 5 0.6 04
[ O000oIooooom 433 106 0.5 0.4
[ 000010000000000a00 0000 616 54 0.2 0.1
I 00000000 423 89 0.4 0.1
[ O0Ioooiomooooo 340 148 0.8 0.7
O0moooo 00000000I0m000000 518 15 0.4 0.2
I 00000R00NOIO00000I00R0000 93 24 0.7 0.1
[ Oo0oi0IdItoIoooI000000000Id0000 183 93 1.0 0.4
[ 0000000001000000 157 121 0.6 0.3
I 00000000000 463 94 0.9 13
[ 0000I00000000I0a00 000 574 85 0.5 0.4
[ 00000000 236 156 0.7 0.6
I 00100000000 327 163 0.9 0.7
[ 0i000000I0mnooooa 530 19 0.6 0.4
00000N00ION000000I0I000000 65 36 0.6 0.2
om 00000IN000O0I000I0MmE0000 281 131 1.0 0.5
[ Oi0oi0IdItoIoooI00000C000o000 184 111 0.9 0.4
[ 0000000001000000 181 112 0.7 0.5
I O0ooomo 231 121 0.9 0.3
[ 0l000DooemOoao 412 136 0.8 0.5
[ Oooaoo 6 4 0.5 0.4




