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Abstract

To understand the condition of sea pen (Virgularia juncea) in Chitou Bay, Global Positioning
System (GPS) was used to investigate the population and distribution of sea pen in the intertidal and
subtidal zones. Tides, terrain, and biological behavior of sea pens were also taken into consideration.
Results show that sea pens were distributed in the center of Chitou Bay which ranged between
23°38.530°-38.740” N, 119°36.280°-36.560° E. The measurable area of sea pen was about 6.1ha, in which
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the population was between 0 to 27 m™, and the mean density was 2.9 m™. Sea pens were distributed

around the low-tide line at spring tides. Sediment particles in sea pen habitats ranged from “very coarse

2

sand” to “pebble,

and the sorting coefficient was between “moderately sorted” and “poorly sorted.”

Higher density of sea pens were found out in poorly sorted pebble habitats.
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Fig. 1. Sea pen Virgularia juncea in Chitou Bay.
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Fig. 2. The sampling area (marked gray) of sea
pen in Chitou Bay of Penghu, Taiwan.
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Fig. 3. Sea pen sampling frame.
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Fig. 4. Sampling area and sampling points. Black frame: sampling area of sea pen; 1-8 and a-y: sampling

point of subsoil (1-8 : sea pen=7.5m; g-1, I-n, g-s : sampling area of sea pen ; a-f, j, k, 0, p, t-y: around the

sampling area of sea pen) ; blue frame: sampling area of turbidity; ®: sampling point of water temperature.
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Fig. 5. Black frame: Sampling area of sea pen; yellow line: low tide -84 cm; blue line: low tide -105 cm;

red line: low tide -143 cm (height is relative to local annual mean water level).
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Fig. 6. Distribution of sea pen in sampling area. Black frame: sampling area of sea pen;
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Table 1. Organic content, median, sorting coefficient and slit/clay content of subsoil in Chitou Bay *:
rock substrate, no sampling

) Organic Median Sorting coefficient Slit/Clay
Sample Location

content  Md (mm) Level Coefficient Level content
A 23°38.785N 119°36.225E  5.94% 0.71 coarse sand 3.27 very poorly sorted  2.11%
B 23°38.705N 119°36.225E  5.77% >256 boulder <0.35 very well sorted  1.15%
C  23°38.625N 119°36.225E  5.28% >256 boulder <0.35 very well sorted  1.51%
D  23°38.545N 119°36.225E  5.04% >256 boulder <0.35 very well sorted  0.38%
E 23°38.465N 119°36.225E  5.43% >256 boulder <0.35 very well sorted  1.03%
F 23°38.785N 119°36.325E  6.46% >256 boulder <0.35 very well sorted  1.85%
G 23°38.705N 119°36.325E  6.09% 3.36 granule 1.70 poorly sorted 4.89%
H 23°38.625N 119°36.325E  4.98% 2.74 granule 1.09 poorly sorted 1.61%
| 23°38.545N 119°36.325E  5.46% 2.32 granule 1.13 poorly sorted 2.15%
J 23°38.465N 119°36.325E  5.92% >256 boulder <0.35 very well sorted  0.68%
K 23°38.785N 119°36.425E  5.50% >256 boulder <0.35 very well sorted  0.81%
L 23°38.705N 119°36.425E  5.07% 3.59 granule 1.44 poorly sorted 3.47%
M 23°38.625N 119°36.425E  5.33% 4.43 pebble 1.22 poorly sorted 3.03%
N 23°38.545N 119°36.425E  5.23% 1.44 ver)slacr:)darse 1.58 poorly sorted 0.86%

O*  23°38.465N 119°36.425E - - - - - -

P 23°38.785N 119°36.525E  5.57% 2.45 granule 0.87 moderately sorted 0.69%

Q 23°38.705N 119°36.525E  4.82% 2.63 granule 0.85 moderately sorted 0.78%

R 23°38.625N 119°36.525 E 4.94% 2.84 granule 0.93 moderately sorted 1.63%

very coarse

S 23°38.545N 119°36.525E  5.55% 1.92 q 0.88 moderately sorted  1.84%
san

T 23°38.465N 119°36.525E  6.55% 3.25 granule <0.35 very well sorted  1.84%
. extremely poorly

U  23°38.785N 119°36.625E 5.70% 0.33 medium sand >4 sorted 2.47%

V  23°38.705N 119°36.625E  5.78% >256 boulder <0.35 very well sorted  0.89%
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W 23°38.625N 119°36.625E 6.11% 13.35 pebble <0.35 very well sorted  0.62%
X 23°38.545N 119°36.625E  6.05% >256 boulder <0.35 very well sorted  0.33%
Y  23°38.465N 119°36.625E  6.58% >256 boulder <0.35 very well sorted  1.06%
1 23°38.650N 119°36.480E  4.83% 3.89 granule 0.78 moderately sorted  1.33%
2 23°38.610N 119°36.370E  5.29% 3.05 granule 1.23 poorly sorted 2.34%
3 23°38.610N 119°36.380E  5.07% 2.69 granule 1.20 poorly sorted 2.06%
4 23°38.610N 119°36.390E  5.30% 2.96 granule 1.18 poorly sorted 1.43%
5 23°38.580N 119°36.310E  5.10% 2.62 granule 115 poorly sorted 2.25%
6 23°38.580N 119°36.380E  5.36% 2.73 granule 1.22 poorly sorted 2.47%
7 23°38.570N 119°36.300E  5.29% 2.50 granule 1.10 poorly sorted 2.42%
8 23°38.550N 119°36.290E  5.23% 2.62 granule 1.31 poorly sorted 2.68%
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Fig. 8. Water temperature of sea pen sampling area during 2010-2011.
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Table 2. Relationship between subsoil (organic content, median and slit/clay content) and sea pen
distribution (sea pen=7.5 m, sampling area of sea pen, around the sampling area of sea pen) in Chitou
Bay (* indicate the significant difference at 5% level)

Area Organic content (%)

Medium diameter )
Slit/clay content (%)

(mm)
Seapen=7.5m™ 5.18 + 0.18 2.88 + 0.45 2.12 + 0.49*
Sampling area of sea pen 527 + 0.39 2.81 £ 0.90 2.25 + 1.33*
Around the sampling area of
5.85 + 0.46* 172.01 + 122.99* 1.16 + 0.65

sea pen
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