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Distributional characteristics of twelve species of seaweeds / seagrass, including Zostera marina and ten species of Sargassum (Fucales)
that compose dense communities, were determined from 51 sites along the western coast of Osumi Peninsula, Kagoshima Bay, Kyushu
Island, Japan. Data were collected during a series of surveys related with a seaweed community conservation program organized by
local fisherman and inhabitants during 2010 and 2012. The total area of the seaweed / seagrass communities were also estimated using
geographic information system (GIS) data on the each community determined visually. Four temperate species of Sargassum, S. fusiforme,
S. hemiphyllum, S. patens, and S. piluliferum, were observed from all areas of Kinko, Kanoya and Tarumizu Municipalities. Meanwhile, six
subtropical and warm-temperate species, S. alternato-pinnatum, S. carpophyllum, S. crispifolium, S. glaucescens, and S. ilicifolium, could
also be found from all areas, suggesting that Sargassum flora of this peninsula in Kagoshima Bay represents a combination of temperate
and subtropical ecotones. Each species typically composed single dominant community, that depends on depth and location. However, there
were also mixed communities, where no species appeared dominate at some locations. The total area of the combined seaweed / seagrass
communities was estimated to be around 45 hectares, suggesting that this conservation activity could be expected to maintain this areal

coverage for this region.
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Fig. 1. Map of southern Kyushu Island, Japan and a close up of the western
coast of Osumi Peninsula, showing the study sites (bars and circles) with site
numbers.
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Table 1. Site number, locality name, survey date, latitude, and longitude of this study.

No. Municipality Locality Name Year Date Latitude (N) Longitude (E)
1 Kinko Matsuzaki 2010 27-May 31°13.905” 130°46.105°
2 Baba 27-May 31°14.360° 130°46.351°
3 Ohashi 27-May 31°14.523’ 130°46.594°
4 Shiromoto - Kyomachi 27-May 31°14.944° 130°47.133’
5 Jogasaki Harbor 27-May 31°15.275° 130°47.255°
6 Jogasaki 27-May 31°15.435° 130°47.215°
7 Kamikawa - Torihama 28-May 31°15.990° 130°47.210°
8 Kamikawa 28-May 31°16.637 130°47.446°
9 Kaikura 28-May 31°16.965’ 130°47.512°
10 Kaikura-Koyoen 28-May 31°17.445° 130°47.679°
11 Kanoya Old Quarry Site 28-May 31°17.706 130°47.508’
12 Old Quarry Site North 3-Jun 31°17.787 130°47.471°
13 Hakari 3-Jun 31°18.957 130°47.652°
14 Takenzaki - Takasu Beach 3-Jun 31°20.692° 130°47.661°
15 Takasu 3-Jun 31°20.528’ 130°47.424°
16 Shinmura - Ebisubana 3-Jun 317211717 130°47 425’
17 Sugawara Primary School 3-Jun 317222707 130°46.752°
18 Tenjin 3-Jun 31°22.605° 130°46.599°
19 Tenjin North (Futatsujima) 4-Jun 31°22.793’ 130°46.618’
20 Funama South 4-Jun 31°23.258’ 130°46.337°
21 Funama Submerged Breakwater 4-Jun 31723.239° 130°46.008°
22 Funama / Furue Boundary 4-Jun 31°23.560° 130°46.219°
23 Furue 4-Jun 31°23.967° 130°46.051°
24 Kanoya Port 4-Jun 31°24.108’ 130°45.915°
25 Kanoya Port Offshore Breakwater 4-Jun 31724168’ 130°45.531°
26 Kanoya Port North 1 4-Jun 31°24.843° 130°45.585°
27 Kanoya Port North 2 4-Jun 31°24.542’ 130°45.694°
28 Tarumizu Masakari 2012 7-Jun 31°25.452’ 130°45.225°
29 Shinjo 7-Jun 31°25.849° 130°44.887°
30 Shinjo-Ohto 7-Jun 3126419’ 130°44.310°
31 Shinjo-Suwa 7-Jun 31°26.514° 130°44.145°
32 Kunugibaru-Shimo 1 7-Jun 31°27.197° 130°43.477°
33 Kunugibaru-Shimo 2 7-Jun 31°27.306’ 130°43.153’
34 Kunugibaru-Shimo 3 7-Jun 31°27.384° 130°42.816’
35 Kunugibaru-Shimo 4 7-Jun 31°27.423° 130°42.615°
36 Tarumizu-Minami Harbor South 7-Jun 31°27.480° 130°42.327°
37 Tarumizu-Minami Harbor North 7-Jun 31°27.574 130°42.103’
38 Nishikimachi 7-Jun 31°27.724° 130°41.865°
39 Hamabira 7-Jun 31°28.396’ 130°41.686°
40 Tarumizu-New Port South 7-Jun 31°28.566° 130°41.661°
41 Tarumizu-Old Port South 8-Jun 31°28.680° 130°11.571°
42 Tarumizu-Old Port 8-Jun 31729.651° 130°41.798°
43 Mototarumizu 8-Jun 31°30.008’ 130°41.790°
44 Arasaki 8-Jun 31°30.399° 130°41.745°
45 Nakamata 8-Jun 31°31.004° 130°41.814°
46 Kaigata-Wada 8-Jun 31°31.634° 130°41.873’
47 Kaigata-Enoshima 8-Jun 31°31.862’ 130°41.792°
48 Kaigata Harbor 8-Jun 31°32.037° 130°42.396’
49 ‘Wakinobori 8-Jun 31°32.202° 130°42.405°
50 Ohama 1 8-Jun 31°32.783’ 130°42.285°
51 Ohama 2 8-Jun 31°32.950’ 130°42.178’
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Table 2. Occurrence of Sargassum, Undaria, and Zostera species that composed large seaweed / seagrass communities at 51 sites in the western coast of Osumi

Peninsula, Kagoshima, Japan.

Municipality Kinko (Onejime) Kanoya

Species / Site No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Sargassum ilicifolium + + + + + 4+ + + + + + o+ + +
Sargassum glaucescens + + + + + + 4+ o+ o+ + o+ + O+ o+ o+ o+ o+
Sargassum crispifolium + + + + + 4+ o+ + + + +
Sargassum carpophyllum + + + + + + +
Sargassum alternato-prinnatum + + + + +
Sargassum fusiforme + + o+ + o+ + 4+ o+ + + + + + + + + + o+ + 4+ o+
Sargassum hemiphyllum + + + + + + + o+ + + + + + + o+ o+ + o+

Sargassum patens + + + 4+ 4+ + o+ + + + + 4+ + + o+ o+ +

Sargassum piluliferum + + + + + + o+ + + +

Sargassum thunbergii + + + o+ + + + o+ o+ + o+

Undaria pinnatifida + + + + + 4+ + o+ o+ o+ + + o+ + + + +

Zostera marina + 4+ + +
Area of Sargassum community* 0.1 03 1.1 2509 0344 280258222725 1.1 1904 0909 04
Area of seagrass bed* 0.1 0.5 6.5
Municipality Tarumizu

Species / Site No. 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51

Sargassum ilicifolium + + + + +

Sargassum glaucescens + o+ + + + 4+ + + + o+ + o+ + o+

Sargassum crispifolium + + o+ o+ + o+

Sargassum carpophyllum + + + + 4+ + + + + + +

Sargassum alternato-prinnatum + + 4+ + + + +

Sargassum fusiforme + + o+ + + + + o+ + + + + + 4+ + + + + o+

Sargassum hemiphyllum + o+ +

Sargassum patens + + + + + + +

Sargassum piluliferum + + + + + + + + + 4+ o+

Sargassum thunbergii + +

Undaria pinnatifida + o+ + + o+ o+ + 4+ o+ +

Zostera marina + + +

Area of Sargassum community* 02 0.1 0.1 0.2 0.6 0.1 02 02 0.1 0.1 03 02 05 02 050202040102 02

Area of seagrass bed* 0.3 1.3

+: Occurrence of species
*: ha (10,000m’)
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Table 3. Vertical and horizontal distribution of Sargassum / Undaria communities at three sites in Kinko (May 31, 2010), Kanoya (June 9, 2010) and Tarumizu

(June 8,2012), Kagoshima, Japan.

A. Transect #1 (St. 10, Kaikura-Koyoen, Kinko)

Distance from MHWS* (m) 0 5 0 12 15 17 18 22 25 30 40 45 50 56 60 63 68 70

Depth** (m) 10 o1 -08 -09 -09 -12 -17 -23 -24 -24 -35 -38 -42 44 -48 -51 -51 -52
B B B BR BR BR R S

Substratum*** C C C BR BR B B R R R S R S R R B R C

Coverage 0 0 10 100 100 100 100 100 100 90 0 35 0 40 95 65 30 0

Sargassum fusiforme 100 80

Sargassum thunbergii 10 80

Sargassum patens 100 100 80 80

Sargassum piluliferum 20 5 5

Sargassum crispifolium 5 60

Sargassum carpophyllum 10 40 10

Undaria pinnatifida + 30

Others 10 10 20 20 10 10 10 20 20 20

B. Transect #2 (St. 13, Hakari, Kanoya)

Distance from MHWS* (m) 0 100 13 15 20 22 25 30 40 45 47 50 53 60 65 70 75 80

Depth** (m) -0.51 -1.01 -1.51 -1.01 -1.51 -221 -2.31 -2.51 -2.61 -271 -3.1 -3.1 -32 -3.89 -3.89 -4.19 -439 458 -5.18

. B B B B B B B B

Substratum*** C C C R C C C C R R R C R R R R R R

Coverage 0 0 10 30 60 70 50 9 9 9 100 70 8 9 9% 90 70 85

Sargassum thunbergii 10 +

Sargassum fusiforme + 30 60

Sargassum hemiphyllum + +

Sargassum piluliferum 40 30 60 9 8 60 50 70 8 8 8 50 30

Sargassum crispifolium 10

Sargassum patens 30 + 10 30

Sargassum ilicifolium 5 5

Others + 30 10 + + + o 15 10 10 10 10 20 50

C. Transect #3 (St. 15, Takasu, Kanoya)

Distance from MHWS* (m) 0 0 15 20 25 35 50 55 56 60 8 90 100 105 115 125 130 140

Depth** (m) -0.74 -1.74 -194 -2.15 -2.16 -2.27 -228 -2.39 -239 -28 -3.11 -3.12 -3.13 -3.04 -3.15 -326 -347 -329 -33

Substratum*** BR BR BR BR BR BR BR BR BR BR BR BR BR BR BR BR BR BR

Coverage 0 0 30 50 50 100 100 40 100 100 100 100 100 100 70 100 100 100

Sargassum fusiforme 10

Sargassum hemiphyllum

Sargassum ilicifolium + 10 10 20 20 20 20 20 20 20 20 +

Sargassum glaucescens 20 20 40 40 10 40 40 40 40 40 40 60 60 60

Sargassum crispifolium 20 20 20 20 20 20 20 20 20 20 40 20 20 20

Sargassum carpophyllum 20 20 20 20 20 20 20 20 20 20 20 20

Others 15 30 10

D. Transect #4 (St. 44, Arasaki, Tarumizu)

Distance from MHWS* (m) 0 100 30 50 70 8 9 95 100 108 111 118 120 125

Depth** (m) 0 -123 -172 -181 -2 -2.19 -2.39 -2.69 -3.07 -2.86 -2.95

Substratum®** BR BR BR BR B B R R R R l; }; l; S

Coverage 0 + 0 0 0 0 + 100 100 55 55 55 55 0

Sargassum patens + 100 100

Sargassum piluliferum 50 50 50 50

Undaria pinnatifida 5

Others + + 5 5 5

*: MHWS: Maximum High Water Spring
*%: Datum of depth: 1.55 m below mean sea level

##%; Substratum: BR: Bedrock; R: Rock; B: Boulder; C: Cobble; S: Sand
Values for each species indicate the coverage of the quadrat (50 cm * 50 cm). [+] indiates less than 5% coverage.
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ARPER BRI I e R, YYRIEIRI RS
7, aF7%%®7, FAE®RY, a7 /0ET, FLAET,
TARADELE L 72, 72, BERROFMOWIREKICIE, I
Bl 7 2 BRFVED Sy FARICHTEL 72 (St. 18), Lo L, i
FRI\ G D/KEE 3m BUE IR RbHE & 20 b, BEK IR 65 12 R
IR T,

BRI O R (St. 23 ~27) Ti&, HEREEOH
FEHR (St. 24 ~26) DT 0y 7 LISEEELR S J 5D
Roeh, w¥VE7, a7r7vuxy, A€V, 2 7%
7O - BBRATEO N 7 TR ok, £z, durl
BERESR O (St. 27) DOWBIRIEICIZAIER 6.5 ha (2T 5
KB 7 w2503/ 6 0, WO & A ISR
2250 mE L 2MER, PE15~240m (KE15~25
m) DRI IZHEEE 80 ~ 100% D EEFE L BEVEDI R & iz
(Table 4, A), HBEHICIE, #5EY265ha, 7<EEH 70
ha DFt 335 ha DEGVHER I N, &kE, ZOT7vEHIZ
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Table 4. Vertical and horizontal distribution of Zostera communities at two sites in Kanoya (June 9, 2010) and Tarumizu (June 7, 2012), Kagoshima, Japan.

A. Transect #5 (St. 27 Kanoya Port North 2, Kanoya)

Distance from MHWS* (m) 0 10 15 30 50 70 80 90 100 120 140 150 160 190 195 200 205 210 220 230 235 240 250
Depth** (m) 04 -12 -12 -14 -15 -16 -15 -16 -16 -15 -1.6 -1.8 -2.1 -2.1 2.1 -2.1 22 -23 22 -22 -25 -25 -25
Substratum®*** CB MS MS MS MS MS MS MS MS MS MS MS MS MS MS MS MS MS MS MS MS MS MS
Coverage 0O 0O 3 O O 8 8 8 O O O 8 100 100 100 O O 100 100 9 60 5 O
Zostera marina 30 80 80 80 80 100 100 100 100 100 90 60 5

B. Transect #6 (St. 37 Tarumizu-Minami Harbor North, Tarumizu)

Distance from MHWS* (m) 0O 10 30 40 70 80 90 100 105 110 115 120 125 130 135 140 145 150 155 160 170 157 178
Depth** (m) -1.13-1.63-1.72-1.81-191 -2 -2.09-2.18-227-2.26-2.43-243 -2.5 -2.5 -2.49-2.58-2.58-2.17-2.17-2.13
Substratum®*** S S S S S S S MS MS MS MS MS MS MS MS MS MS MS MS MS MS MS CB
Coverage o 0 0O O O O O O 5 60 8 8 ©60 40 O 40 O 8 O O O O 50
Zostera marina 50 60 80 80 60 40 40 80

Sargassum carpophyllum 50

Others

+

*: MHWS: Maximum High Water Spring
**: Datum of depth: 1.55 m below mean sea level

*#%: Substratum: CB: Wave Dissipating Concrete Block; MS: Muddy Sand; S: Sand
Values for each species indicate the coverage of the quadrat (50 cm * 50 cm). [+] indiates less than 5% coverage.
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LTw, 209, MAEY, aF7FE7, a7/7u%
7, ¥LARZ054bHBS (2013) oMEOSAIHE b
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