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We examined the vertical distributional characteristics of seaweed, seagrass and coral communities of Kasasa, Kagoshima Prefecture, Japan,
which were located along the coast facing the East China Sea, and compared these characteristics to an identical 1978 survey using line-
transects. The seasonal changes in size and maturation of three Sargassum species (Fucales): S. ilicifolium var. conduplicatum, S. patens
and S. piluliferum, were also examined from May 2007 to May 2008. After 30 years, the dominant species of Sargassum appeared to shift
from temperate species (S. patens) to subtropical species (S. ilicifolium var. conduplicatum). Moreover, this survey determined that corals
(Acropora solitaryensis and Pavona decussata) that were not observed during the 1978 survey, dominated at depths of 4 m, suggesting
that they had established in this area sometime during the past 30 years. Length and dry weight of the three species of Sargassum showed a
peak in May accompanying maturation, and they mostly disappeared from the substrata by September. Monthly mean seawater temperature
ranged from 13.7°C in February to 29.4°C in August, however, temperature above 28°C and 30°C occurred for 16 and 75 days in summer,
respectively.
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Fig. 1. Map of Japan and Kagoshima showing the study site in this study.
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Table 1. Vertical and horizontal distribution of the seagrass / seaweed community in Sakiyama, Kasasa, Minami Satsuma City, Kagoshima Prefecture, on
May 30, 2007. Values for each species indicate the coverage of the quadrat (50 cm x 50 cm). "+" indicates less than 5% coverage.

Distance from

10 15 20 25 40 45 55 60 70 75 85 90 95 100 110 120 125 130 135 140 145 148 150 155 165 170 175 180 190 200 205 210 220 230 260

MHWS (m)
Depth (m)*

-04-0.8-14-22-23-25-24-26-2.6-2.6-2.7-3.0-3.0-3.2-3.8-3.4-3.9-4.0-4.0-4.1 -4.4-4.0-4.5-4.7-4.6-42-52-56-5.9-6.5-6.5-6.5-6.8 -6.8-6.8

B B B B B B B B B B B B B B B
Species / Substrata ]]: ]]: }; p P P P P P P P P PMSP P P P Cr Cr Cr Crs Cr Cr MS MS MS MS MS MS MS MS MS MS MS
c c cccccccc cC C Cc cC MS MS
Monostroma nitidum 20 30 30
Sargassum ilicifolium
var. conduplicatum 30 40 50 60 20 30 50 70 20 40 60 15 10 20
Padina arborescens 5 10 5 5 10 + 10 + + 5
Gracilaria arcuata + + 5 5 5 10 5 +
Sargassum patens 5 5 5 55 5
Hypnea flexicaulis + + + +
Digenea simplex + + 20
Gracilaria incurvata + + +
Padina minor + +
Tricleocarpa cylindrica + o+
Colpomenia sinuosa + +
Acropora solitaryensis 100 55 90 100
Pavona decussata 40 100
Acropora valida 5
Zostera marina 50 30 20 25 30 5 10
Halophila nipponica + 5 + 5 +
Ariculated coralline
algae 10 5 10 + 5 +
Crustose coraline algae 10 5 + + +
Others + + + 4+ + + + o+ + 4+ o+

Origin: 31°25.516'N 130°11.468'E

Substratum: B: Boulder; C: Cobble; Cr: Coral; MS: Muddy Sand; P: Pebble; R: Rock; S: Sand.

Datum of depth: 155 cm below mean sea level.
MHWS: Maximum high water spring.
*Depth from the mean sea level.
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Table 2. Vertical and horizontal distribution of the seagrass community in Koura, Kasasa, Minami Satsuma City, Kagoshima Prefecture, on May 30, 2007.

Values for each species indicate the coverage of the quadrat (50 cm x 50 cm). "+" indicates less than 5% coverage.

Distance from MHWS (m) 0 10 15 25 30 35 40 45 50 55 60 62 65 70 75 80 85
Depth* (m) 02 04 06 -09 -09 -10 -10 -12 -12 -15 -7 -7 -18 -18 -19 -19 -19
Species / Substrata BR BR BR C C C C MS MS MS MS P MS MS MS MS MS
R R R P P P P P P P P C P P P P
B B B C C C C C C C C
Monostroma nitidum 5 +
Ishige foliacea 5 10 10 10 20 10
Caulacanthus ustulatus + + + +
Sargassum thunbergii 10 40 50 50 60
Polyopes affinis + +
Jania adhaerens + +
Pterocladiella tenuis 5
Sargassum piluliferum 60 70 60
Sargassum patens 30 20 30
Padina arborescens + +
Crustose coraline algae + + + 10 10 10 + 5 +
Ariculated coralline algae + 5
Others + + + + + + + + + + + + + +
Origin: 31°24.500' N 130°11.700' E
Substratum: B: Boulder; BR: Bedrock; C: Cobble; MS: Muddy Sand; P: Pebble; R: Rock.
Datum of depth: 155 cm below mean sea level.
MHWS: Maximum high water spring.
*Depth from the mean sea level.
Table 3. Number of the stem and primary branch of three species of Sargassum: S. ilicifolium var. conduplicatum, S. patens and S. piluliferum from
Kasasa, Kagoshima Prefecture.
5 lllle(Jll‘um S. patens S. piluliferum
var. conduplicatum i ] ]
Stem Primary Stem Primary Stem Primary
Branch Branch Branch
Numbers  SD Numbers  SD Numbers  SD Numbers  SD Numbers  SD Numbers  SD
30-May 1.4 0.9 2.6 1.3 1.0 0.0 2.7 1.6 1.0 0.0 2.6 1.1
22-Jun 1.2 0.4 1.4 0.7 1.2 0.4 2.7 1.4 1.3 0.6 1.9 1.2
19-Jul 1.7 0.8 35 1.3 1.3 0.5 2.6 1.1 1.5 0.7 35 1.7
10-Sep 1.3 0.5 1.1 0.3 1.1 0.3 2.6 1.0 1.0 0.0 1.1 0.3
31-Oct 1.3 0.5 1.3 0.5 1.0 0.0 1.0 0.0 1.0 0.0 1.0 0.0
28-Nov 1.0 0.0 1.0 0.0 1.2 0.4 22 1.4 1.1 0.3 1.1 0.3
28-Jan 1.2 0.4 1.4 0.7 1.1 0.3 29 1.2 1.8 0.7 29 1.2
25-Feb 1.1 0.3 1.3 0.9 1.1 0.3 2.3 1.0 1.8 1.0 4.0 1.8

<& Zostera marina DEEEDR o1, BEFEIEE 170 m Tt
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Fig. 2. Seasonal changes of the plant length of three Sargassum species, A:
S. ilicifolium var. conduplicatum, B: S. patens, C: S. piluliferum, at Kasasa,
Kagoshima Prefecture, from May 2007 through May 2008. Error bars: S. D.
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h 100 fEfk & 72 b, HZERIF 807 g (WER 5,676 g) X7,
—7, YHOHAETIE, Ay BRI NT, Hihss
R E Tz,

Ky Y 758 3BOER LR

75 IEAFXE 2L, 2007 45 H 30 Hic 1M
h Oz ER-HI9.95 g (R 52.9 g), KK 499 mm 2R L,
6 A 22 HiClkiz M 540 ¢ (REE 369 ), {KE 513 mm
Lo (Figs 2, 3), ERESEIE S Ho 6 6 Aich 1 CIE
RSN, AR 2T L 2k o #es 5 H 30 Hic 10%
Eords, 6H22 IS 100% &40, 7H 19 Hic ik
D% < DWE L TEIEBES R o 0T, 1 kH 7z ) olgE
WG ER0.84 g (RFR 491 g), ) 240 mm % TS
U7z, 86R13 9 H % TIo [ 8 % & 0 TIZIERBEA L 7228
10 H 31 HiZf&E 9.6 mm BREOEAFEEI R &, R
WX 11 A28 HI20.002 g (ER0.015g) &b, &
R LT, o, HOEIAMEGIZ 2008 451 Hp o Hoh
2 A 25 HI3fkE 85 mm, #ER029 g (it 286g) &
WL Tz, 4 HIZIKE 264 mm, #H4.28 g (i
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Fig. 3. Seasonal changes of the dry weight of three Sargassum species, A:
S. ilicifolium var. conduplicatum, B: S. patens, C: S. piluliferum, at Kasasa,
Kagoshima Prefecture, from May 2007 through May 2008. Error bars: S. D.
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ED IR E T\ 7z (Table 3),

Y=y EZIE, 20074E5H30 HICiZER24.0 g (I
EH=164.5¢g), HKE12600mm & %h, fREIZ6H22H
121,343 mm & =27 %R L7 (Figs 2, 3). EFH#KIZS
H» o 7THIZ» I TRSN, LMK EZ R L 7 #E ik oH
G5 H30HIC90%, 6 H22 Hizix100%, 7 H 19 Hi<
X 70% 72 o7, —T, ELLAMIIBLIChEL, 7TH19
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72o OH 10 HiCIZ DL B2 iIgliE L <k b, hE 15
mm, HZHEE0.06 g (MER0.22¢g), 10 H31 HICIFZE
#0009 g ZRL, BIKE o7, HFHMAMEED T O
12008 1 H o /o, 1 HidfEE 201 mm, #ZHEE
0.97 g GBI 7.40 ) 72 5 72,7, 4 F 22 HICIZER 1,202
mm, %EE 184 ¢ (RERI339g) 7L, SHTHK
AR 1,381 mm, 800 30.9 ¢ (GRER 192.5 ) IGEL 7.
BE, Y2y 0EIHEMMEZEL TUXF1IATHD,
1 ~3RKDEBDZED HITBR ST 7 (Table 3),

<A77 71%, 2007 4 6 H 22 HIZHRE 1,383 mm, H2E
202 g (RER1298¢g) L4b, ¥—2 %5 L7 (Figs2,
3), EHERKIZS Ao 7T Hiz TR, LK%z
L -k oE &1 5 H 30 Hi290%, 6 A 22 Hiz 100%,

THI19 HIZIZ50% 7 >7, —7T, FEPLMIIHRA IChiE
L, 7 A 19 HiCi3fkRE 499 mm, #Z&ERE0.72 g (RER 2. 82

g EZof, 9H 10 A% 10 A 31 Hic iz BRI A%z
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Table 4. Seawater temperature (WT), dissolved oxygen (DO), salinity, dissoleved inorganic nitrogen (DIN) and phosphorus (PO,-P) at the study sites (Kasasa,

Kagoshima Prefecture) during May 2007 to May 2008.

Site A (Sakiyama)

Site B (Koura)

Date WT DO Salinity DIN PO,-P WT DO Salinity DIN PO,-P
°C mg L’ psu uM uM °C mgL’ psu uM uM

2007 30-May 22.1 - 2.40 0.08 22.2 - 2.28 0.10
22-Jun 24.5 1.83 0.06 24.5 - -
19-Jul 25.7 - 1.42 0.04 25.8 - 2.08 0.06
10-Sep 29.8 5.21 - 0.82 0.07 30.6 5.29 1.68 0.19
31-Oct 24.8 6.21 33.8 1.13 0.05 24.5 6.09 33.7 0.77 0.00
28-Nov - - - - - - - - - -

2008 28-Jan 18.2 6.09 30.8 0.78 0.08 17.0 6.69 315 0.56 0.05
25-Feb 15.6 - 32.0 0.45 0.05 15.1 - 323
22-Apr 214 8.31 32.7 - - 21.3 6.57 32.6
7-May 22.0 22.0

-: No data

Bivg L THh, KE 12 mm, #HE0.002 ¢ (RHEE 0.004
g) ZaRL, RIKERo7, FHEMAMEGS ERLOFHEZ
2008 4£ 1 Hr o Hoh, 1 HiZfAE 202 mm, #HEE 0.581
g (RHEE 428 g) THh-o7%, —J,4 H 22 HIZIFEE 1,509
mm, #ZE R 16.3 gGRER 114.0 g),5 H 7 HIZiZAE 1,652
mm, ZERE242¢g (RER14259) IELE, &, <
X875 OEFHEM/ZEL TUIIF I ~2AKTHDH, 1~
4 RDOTERHZED LIS Z Tz (Table 3),

KB, BEER B9, R8BS

AL O AL, FAK15.1°C (2008 42 H 25 H,
Site B) 755 30.6°C (2007 49 H 10 H, Site B) D
THR L7 (Table 4), 7, F—%—nh—n5kL 72K
I % fEdT L 724558, —H O Pk IE Site A & Site B T2
NZNRK12.6°C & 12.2°C (I 200743 H9H),
5 31.5°C & 31.6°C (#:122007 8 H29 H) 7 - 72 %3,
H ¥ K iR 13 AR 15.6°C & 13.7°C (512 2008 4E 2 ),
R A~ &b 29.4°C (2007 4 8 H) 7 -7z (Fig.
4), JAEMES, KiE30°CUEOH®8H1TH»S59 A
1 HET16 HRdERE L, 28°C ML EoWIfA7 H 24 HH 5
10 H 6 HETd 75 A 72,

15713 FAK 30.8 psu (2008 4E 1 H 28 H, Site A) 2> 5
75 33.8 psu (2007 4£ 10 A 31 H, Site A) D THR L,
BFIREIEE (DO) 13K 5.21 mg L' (2007 49 H 10 H,
Site A) 75 831 mg L' (2008 45 A 7 H, Site A) D
THER L7 (Table 4), 7, eiIL, A% (DIN)
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Fig. 4. Seasonal changes of seawater temperature at Kasasa, Kagoshima
Prefecture from October 2006 through May 2008. Measurement was
conducted by data loggers at the depth of seaweed community at 3 m deep.
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