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ABSTRACT:

The research was conducted from early spring through late summer in the outlet of
Daipeng Bay and Lingping coastline. Three seasonal investigations were conducted to
monitor seaweed attachment and abundance on the shore artificial structures or shaped
concrete blocks in mid-February, mid-May and early August. Twenty species of seaweeds in
total were found. Among them, the green alga Ulva fasciata was the most abundant speciesin
the first two investigations. The seaweeds found in this study mostly attached on the top or
sides of the man-made concrete stones that exposed to sunlight. Nevertheless, the abundance
of seaweeds on the concrete blocks gradually decreased when the base of the blocks were
covered by drift sand or were located near sandy substrata.

The nutrition of seawater in February is higher than that in May, whereas the total
abundance of seaweeds in May is higher than that in February. It might be attributed to that
the higher nutrition in February provides the necessary nutrition for the growth of seaweeds
when couple with the increase of water temperature in late spring. The total abundance of
seaweeds largely reduces in August. It might be attributed to their short life span, which is
normally between three to six months in warm waters. Besides, the environment factors such
as water temperature and sunlight that increase significantly in May, might affect the growth
of seaweeds.

The total abundance of seaweeds appears on the offshore breakwaters along the coast of
Linping is higher than that occur on the concrete banks in the outlet of Daipeng Bay, the
water depth at Linping is shallower than that at Daipeng. The differences of seaweed
abundance and water depth might be caused by the influences of the implanted depth,
banking angles, total surface areas and building ages of the breakwaters. Particularly, the
backside of offshore breakwaters at Linping is largely covered by accumulated sand particles
from neighboring areas. The accumulated sand particles might cause the increasing water
turbidity.

The results of this report are based on a short period of investigation time and the
conclusion is preliminary. The better understanding of interactions among growth of
seaweeds, water quality and related environmental factors needs a long-term ecological
survey.
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% T i K T A

s | B o (mw| oay | BEOJERR) TR Tgsaal ar |epa | mre | 4 Ao | o | B | &
| i | mov) | AR ED | B | (g | ©00) | (mgil) | (mgil) | (mglL) | (mgl) | (mglL) | (mgL) | (mglL) | (mgiL)
94/11/17 1.00 | 26.90 | 8.30 | 6.70 4.50 0.01 <0.05 3.80 33.60 0.59 0.11 | <0.0005 | <0.0006 | <0.002 | 0.0015 | 0.0101 | <0.004
94/8/3 1.00 | 29.30 | 7.90 4,90 <3 0.24 1.52 5.00 20.00 0.81 0.67 <0.0005 | <0.0006 | <0.002 | 0.0009 | 0.0144 | <0.004
94/5/25 1.00 | 26.50 | 8.10 6.10 <3 <0.001 | <0.05 1.70 33.70 0.11 <0.025 | <0.0005 | <0.0006 | 0.012 | <0.0005 | 0.0171 | <0.004
94/2/26 1.00 | 23.70 | 8.10 | 5.40 12.20 0.08 0.22 2.90 26.40 2.63 0.71 | <0.0005 | <0.0006 | <0.002 | 0.0014 | 0.0063 | <0.004
93/11/11 1.00 | 26.30 | 8.00 | 5.80 5.10 0.04 0.20 6.00 28.40 1.39 0.58 | <0.0005 | <0.0006 | <0.002 | 0.0029 | 0.0132 | <0.004
93/8/21 1.00 | 30.10 | 8.10 6.60 5.30 0.07 0.29 7.10 27.00 2.83 0.46 <0.0005 | <0.0006 | <0.002 | 0.0038 | 0.0313 | <0.004
93/5/21 1.00 | 28.70 | 7.50 3.00 13.00 0.14 0.17 13.80 15.40 3.13 1.45 <0.0005 | <0.0006 | <0.002 | 0.0014 | 0.0099 | <0.004
93/2/21 1.00 | 23.40| 740 | 6.70 <3 0.02 0.12 3.00 32.60 0.54 | <0.025 | <0.0005 | <0.0006 | <0.002 | 0.0033 | 0.047 | <0.004
92/11/12 1.00 | 26.20 | 8.00 | 5.20 3.60 0.08 0.36 4.60 27.60 1.94 0.54 | <0.0005 | <0.0006 | <0.002 | 0.0034 | 0.0147 | <0.004
92/8/17 1.00 | 30.50 | 7.90 6.10 20.00 0.10 1.47 8.80 11.90 391 0.77 <0.0005 | <0.0006 | <0.002 | 0.0018 | 0.0572 | <0.004
92/5/20 1.00 | 27.90 | 8.15 6.60 3.60 0.06 0.19 8.20 29.20 0.26 0.48 <0.0005 | <0.0006 | <0.002 | 0.0049 | 0.0123 | <0.004
92/2/19 1.00 | 25.60 | 8.10 | 5.70 7.70 0.05 0.09 15.50 29.00 0.23 0.66 | <0.0005 | <0.0006 | <0.002 | 0.0013 | 0.0062 | <0.004
91/11/27 1.00 | 2540 | 790 | 4.70 5.20 0.11 0.20 10.50 27.00 2.41 0.42 | <0.0005 | <0.0006 | <0.002 | 0.0009 | 0.0187 | <0.004
91/9/3 1.00 | 29.80 | 7.60 4.50 5.60 0.16 0.57 30.50 14.70 8.24 1.28 <0.0005 | <0.0006 | 0.0077 | 0.0031 | 0.0076 | <0.004
91/5/31 1.00 | 28.90 | 7.70 4.90 15.30 0.18 0.31 32.20 12.20 6.13 1.20 <0.0005 | <0.0006 | <0.002 | 0.0033 | 0.0066 | <0.004
91/3/5 1.00 | 24.20| 8.00 | 5.30 3.60 0.07 0.09 12.60 34.20 2.83 1.04 | <0.0005| 0.0008 | <0.002 | 0.0021 | 0.0014 | <0.004
89/10/20 0.50 | 28.00 | 7.82 6.00 31.26 ND ND 0.0004 | 0.0046 | 0.0063 | 0.0035
89/10/20 10.00 | 28.90 | 8.15 7.10 33.49 ND ND 0.0002 | 0.0064 | 0.0049 | 0.0031
89/9/6 050 | 29.30 | 7.82 7.40 24.37 ND ND ND ND ND ND
89/9/6 10.80 | 28.50 | 8.19 7.60 33.00 ND 0.007 ND 0.0035 | 0.0039 ND
89/5/1 050 | 28.10|8.19| 8.10 32.07 ND 0.0012 | 0.0004 | 0.0082 | 0.006 | 0.0034
89/5/1 8.30 | 26.00 | 8.30 6.70 33.53 ND 0.0012 ND 0.0072 | 0.0058 | 0.0021
89/3/14 050 | 24.80 | 8.16 5.60 28.33 0.0001 ND ND 0.0014 | 0.0074 | 0.0017
89/3/14 11.80 | 24.30 | 8.26 6.80 34.10 0.0001 | 0.0003 | 0.0008 | 0.0028 ND 0.0028
88/3/16 0.50 | 25.50 | 8.26 7.40 30.92 ND ND ND 0.001 ND ND
88/3/16 8.00 | 25.30 | 8.32 7.40 34.19 ND ND ND 0.0028 | 0.0088 ND
87/12/30 050 | 25.60 | 8.12 5.70 31.79 ND 0.0015 | 0.0023 | 0.0012 | 0.0106 | 0.0018
87/12/30 830 | 2580|841 | 840 34.29 ND 0.0017 | 0.003 | 0.0022 | 0.0117 | 0.0018
87/7/3 050 | 29.90 | 819 | 5.90 30.78 ND ND ND 0.0063 ND ND
87/7/3 10.00 | 29.30 | 8.27 6.60 33.95 ND ND ND 0.0077 | 0.0062 ND
87/3/17 0.50 | 25.10 | 8.03 6.50 25.42 ND ND 0.0071 | 0.0087 0.009 ND
87/3/17 10.00 | 2460 | 814 | 6.80 34.37 ND ND 0.0072 | 0.0065 | 0.008 ND
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& L4 %[5 % % (Ascorbic acid solution)i® h 5 ¥ - £4 3

v)»v‘o)i A4 ,fﬁd Bp 880Nm itz mkim s HTEKED D

FRpi @z g £ o MIMFTE ARG F R F > bl A 4T R

(FIA)#s e » Rk B Pl TR BER -
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(10) e A

#-% K 3+ (CR10KD - Campbell Scientific Inc)%xﬁ_ 3 %g*‘* BOELE SK
R BBk kpRssss 0 HE =5 umol sTm?

2‘3‘4 l#pﬁﬁ—%:

ga(ur&ﬁ FE AL
i) A AMFATEA i@?ﬂéi’@&4m,ﬁ\@¥o
FTHFLAFAL 2 ANALRER LA L PRV R

A £330 8 X @7 > a3 T F 0TS EF 06 o

WAPRES B RERES L AR R A5 AR AR
m,%&ﬂw¥%?~a3£$%’k%uw%ﬁ%ﬁﬁﬁﬁ%’
TS SRR A R R T E R B R RS 2

BEEL A G E LR

F o Rl 2 A ERAEEERERADE BT ARLE RSN
A = | B E AR AeT

—~

(D s
HE 2~3 A B ASHFLE 2 RERE FPF 25Tk
EH 22 ') & %% A4 (lineintercept transect » %% English et al.
1997)RF Fg 5 30~50 = = » ARILH A5/ T U 2B B P
2 aEARE B A L F AT IR o RIFACE 2 2R ST
Pl 305y 1% EBA KRk N E .

(i T2 BTSN 4

el i T ARSI AN 2 ] f,mzﬁ CREF LB E AR B
Saito & Atobe (1970)z. = i » MW B EFF A (W) & T ° Bldr 0 B E
B0 arFAMmb TR R RS 30 0% P HEBREFE
60%= (30/50)*100 -
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QSR RE 24 faF2 35

fau B & (Species Diversity) ¥ & -4 2. p ARE S A ER & 2
AL - THE RGN AL PR EREL LR A
ﬁsz(speues diversity index)## * Shannon-Weaver index (1949) » - &

% ‘/z: .Q‘_fr"l? .

S

H'=-3 R log, (R)

SR RES TSV £ o
SRR £ 3.
Pip iz AR R

AR R A AT 0 1P LRI ATE R A A A W ORI 2
£ 3 #a%F (PS= Proportional Similarity ) ¥ Czekanowski #p i 7% #ic
(CZ)

ﬁ F (PS) 2 Czekanowski 4p 12 tadic (CZ) 2+ & = 3\ & 4o

L
PS=(C/(A+B-C))*100%
CZ=(2C/(A+B))* 100%
2P A PE - 2 faNE
B :iplxk- 2 fARE Kk

C:plsb- Bplzbz B X3 40 faspendcp o
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355 kKR EEE

AP RRFZFR2REAN A 4B S (B)E 20 14p (F
~F)-579p ($-F)2817p (%=2F) £HALLE™
AR BRI RS LEGLA F2 S g T BRI A R R ‘«ﬁ%
uﬁ:g%.« AL RS A R R TR A R A gl e

PRSI A Bk (RlEE— 2 REE S )~ HRB AR AL2 g AL O fr&
F R (Plab= 2 Blabw ) 4efB s 31320 PEEB H B k4T

351 % - £(954& 2% )

Al

k- F(2 " ) tre o dok 37 AT o A AT PIEE BB
3t 243~251C2 R » TP EZ RBERT &7 @R /> 33.22~
428 psuz B o d FRALZRF2ZE-BFE2 LGV FR > LER
TP ARE R R IZRE P AR KRS ERBE S
B 4o~ mgEs Ao R E 2 Plrh R ORI R 2 4 o

F-F@21 )¢k ;‘EiE'J!i‘h.i pH & /i %+ 8.05-812 2 FF » 3% & /i %
6.99~7.42mg/L 2. B » % § 44 & B 4 ** 101.0%~108.9 %z fF - £ 4
g’aﬁﬁ%éé‘;?%& RS ERBAAMES AR B L
KRR E RS > A A A Rlsbz 8B pHRIEY > 3948 7 7 gk
RAEK AR (R %% 0 1908) (3R HRML T Y ATA B H G KAk F
& pH Pl ER A 75~852 F )

94 =t

94

F-FQRPP)ELER J‘—%\ %%Z Sk RBEEF L L SHERR
EAERBAPMBERAE 2 A0 6 KR TEE > A8 AR
BplE g T o éﬁ;@ﬁw kAR AR o (B iR F 0 1998) (m;*%—%
B TAE S LU FATEE R G ORHRFRE B F R A B S
3+ 5,0mg/L ~ 5.0mg/L 2 20mg/L 12+ )
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FR AR R

B o <oEggs e R plsb- s RlEC RRE S

321



B A R AR Bl S Bl RRE
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F-FQ0 )L TR %iﬁﬂ'ﬁﬁﬁl»}“f‘r t % 4 3+ 0,020~0.040mg/L
S B LA E® A3t 0.002~0004mg/ll 2 F¥ o BAE: @ 43t 0.005~
0.014mg/L 2. F¥ » 5 § 4 %+ 0.01~0.11mg/L 2 FF - A5 2% kg7 » 2 T
RIS KRS B A R P BT A2 B

- %2 " )E T pgz AR RSS2 016~044 uM z
Foafarmiss 43 3.18~9.80uM 2 B> @ § gt & 4 % 11.6~47.6
2B o F R AT SE A 45~152NTU 2 fF » 14 Spié‘*'bﬂ/w\ w0 H
PR e AL B AL ROE R AT R B LB 4 Ao < omgigedw
otk o m KRB RZ 1785 43 87~1228umol s1m-2 2_ fF o

352 %= %(95 & 5 )

FZFEG Y R)HL TR ek 384T c AT EERIBZERA
3 29.7~313C2 B> TP 2 BB - BR 4 3340~34.33
psuz & i d FRALZFEE2ZE B2 AGFHFR LEZIPIN
FRF A PR FIZONE P AR Z AOREE S ERBEZ R bl
mgAE A T R 2 P R TLRE R 2 o

$-F(B " )L gz pH &4 820~8372F » 35 &4
+ 6.01~6.82mg/L 2. /& » @ ;% § ¢ 4c i ] 4 *+ 95.8%~108.3%2. & >
PEEEI-FT o

AKRHEABAI G 0 F o FETRIBZAMBLSTEE A0
0.013~0.050mg/L 2 B LA pe s 4t 0.002~0.005mg/L 2. B - BRpé
@ 4 3t 0.017~0.050mg/L & > £ % 4 * 0.013~0.102mg/L & - » 45
SRT O LFERE MY AR E RS- RTABEZ R -

o % & TplEh2 3 iR E 8B4 Y 0.56~1.67 UM 2 ;5 R
£F 13 240~9.80uM 2. o § BivE F /30 15~T8 2 F - § B~
178 % A3 06~28NTU 2. F 5 MR L Gm 3 o tRERE A2 4
AR AT EFE B4 Ao cmg v Witk A RApin; kR
B2 A 155 A3t 251~2871umol s 1m-2 2. fF o

-
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353 %= %(954# 8% i)

5=2F@8 P )R LA AE Aok 39977 o B F L TPk
BB A 204~299C 2 B> RHEBRAPE A WA 4 29.89
~329 psuz B o d EBAAFH2Z R B2 2 HTHFR LB
ﬁ@];;ﬁa;fa;egf;; B PSR P S HIEB KB R RSB
Dldo~ mgiss i v W ORIE 2 PIEE R LR M AR 2 o

52587 )L LRtz pH @4 807~8222 7 » 55 &4
3 6.48~7.85mg/L 2. & > @ % F A2 ok B 4 3t 101.9%~122.2%2_ % -
AKBE A @A R 0 $ZE(8 P M) AEBAFESR 43 0071
~0.222mg/L 2. B > ;AL @ 4>t 0.001~0.012mg/L 2. B > B B
+ 0.012~0.041mg/L 2 ¥ > £ § 4 * 0.01~0.05mg/L 2
BB A% 43 101~159NTU 2. F » % = %(8 * uya\)#pﬁw: FE
Mom kR REZ AT F k& e 43 2439~3163 . mol s 1m-2 z_ & >
o - F A8 BoRARG A3 211~256 y mol s-1m-2 2. [F o
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& B F p) AR RERASTT L KT AT

Gc€

o Dissolve| Oxygen o
Temp. Depth  [Salinity NOs-N| NO,-N | POs-P [ NH3-N| DIP DIN Turb. | lHlumination
pH |d Oxygen| Saturation
(Deg.C)|  (cm) (psu) (mg/L)| (mg/L) |(mg/L)|(mg/L)| M pM (ntu) |(umol s*m?)| N/P
ik (mg/L) (olo) :
ratio
. . o . . - PR B3 =2 =R E-Y £ <A I
KB KIFE R \BEAR| BRI (BISCR AR LARD SRR 5 | | AR xR
EPEE | 2T
S1-1 %" | 24.6 0 34.28 | 8.05 7.12 103.9 0.038 0.003 0.010 | 0.080 | 0.33 8.66 4.5 707 26.3
- S1-S 24.3 | 100 (60)*" | 33.22 | 8.06 6.99 101.0 0.027 0.004 0.005 | 0.079 | 0.16 7.84 4.5 144 47.6
g
S2-1 244 0 34.19 | 8.07 7.09 103.1 0.025 0.004 0.010 | 0.079 | 0.33 7.69 4.6 838 23.3
%
S2-S 24.4 250(90) | 34.19 | 8.07 7.32 106.4 0.026 0.004 0.014 | 0.108 | 0.44 9.89 8.7 231 22.5
S3-1 25.0 0 3422 | 8.08 741 108.9 0.040 0.003 0.007 | 0.082 | 0.22 8.88 9.8 1228 404
| S3S | 251 100 (40) | 34.21 | 8.07 7.37 108.4 0.038 | 0.002 | 0.010 | 0.036 | 0.33 5.36 12.6 87 16.3
¥ s 24.9 0 3420 | 8.12 7.19 1054 0.020 0.003 0.010 | 0.038 | 0.33 4.30 12.4 939 13.1
SA-S 24.9 100 (40) | 34.21 | 8.08 7.42 108.8 0.030 0.003 0.009 | 0.012 | 0.27 3.18 15.2 87 11.6
EE R DRlE - PR DRlE- T A .
NI g A CRECET A .
DRz TRlERZ BT
Dplsbw BREE DRl P T .

CHMPERT GRS T OERIFIFR

e
[
I

I

oy

Dok kS 2ok AL RR



9¢-€

% $oF ) %A R R ROHT 2 R A TR
Dissolve| Oxygen
Temp. Depth  |Sdlinity NOs-N| NO,-N | POsP [NHs-N| DIP DIN Turb. | Hlumination
pH |d Oxygen| Saturation
(Deg.C) (cm) (psu) (mg/L)| (mg/L) |(mg/L)|(mg/L)| pM UM (ntu) |(umol s*m?)| N/P
B (mg/L) (o/o) .
ratio
PPy EX el IS L e
kR KIF BR OBKE| I E |(BIETR\PRERB | THARB KRB £ F MR KRR
EPEE| BT
Si-1*~ | 30./0 O 34 .]18120 6.04 96.4 0.032 | 0.004 | 0033 | 0.025 | 1.06 4.33 35 2598 4.1
~| si-s 29.|9100(50) | 34 .|2823 6.01 95.8 0.050 | 0.005 | 0.033 | 0.040 | 1.06 6.74 14 251 6.4
i S2-| 30./11 O 33.|4834 6.10 97.2 0.031| 0.004 | 0.050 | 0.054 | 161 6.44 20 2327 4.0
A
S2-S 30.(6130(60) | 3 3. (4817 6.56 105.2 0.031 | 0.004 | 0052 | 0.102 | 1.67 9.80 25 398 5.9
S3-l 29./8 0 34.|084 6.69 106.3 0.026 | 0.002 0.028 | 0.031 | 0.89 4.20 2.8 2221 4.7
| S3-S 29 .|7110(65) | 34 . (1830 6.82 108.3 0.030 | 0.002 0.024 | 0.013 | 0.78 3.19 0.7 608 4.1
# s 31.|13 O 34 .(38832 6.49 105.9 0.013 | 0.002 0.048 | 0.019 | 156 240 2.6 2871 15
4-S 30.(6110(70) | 34 .|28131 6.59 106.2 0.037 | 0.002 0.017 | 0.022 | 0.56 4.36 0.6 1467 78
EE Rl e DiplEk- BT .
HF AN < e DRlEED T
DRlRZ PR TRz ET A .
R < A DR RT A .

ORI ET EEA T OBIRIER ©

Pz iokiREdpk e 2ok R FER




LC-€

5 F2F B RS RS R ARITL R TA TR
Dissolve| Oxygen
Temp. Depth  |Salinity NOs-N| NO,-N | POs-P |[NHs-N| DIP DIN Turb. | lHlumination
pH |d Oxygen| Saturation
(Deg.C) (cm) (psu) (mg/L)| (mg/L) |(mg/L)|[(mg/L)| uM UM (ntu) |(umol s*m?)| N/P
B 2k (mg/L) (o/o) .
ratio
SRR B R
434 kiE BR O|BKAR|BFE (BICTPR|PRR | THRD BRB| 2§ MR kPR R
BB | B35
Si-l* | 29.|14 0 32.(2809 6.59 103.1 0.071 | 0.012 0.022 | 0.052 | 0.72 9.53 7.1 2439 13.2
~| si-s 29.(360(30) | 32.|1804 6.41 102.1 0.068 | 0.011 0.022 | 0.054 | 0.76 9.55 10.2 241 12.57
i S2-| 29./19 0 29 . |88R2 7.85 1222 0.078 | 0.005 0.041 | 0.016 | 1.33 6.86 7.1 2765 52
A
S2-S 29.(6120(60) | 2 9. |583 7.23 1214 0.075 | 0.005 0.042 | 0.015| 1.35 6.89 10.1 211 51
S3-l 29.14 0 32 .(98107 6.59 103.5 0.222 | 0.001 0.016 | 0.032 | 052 | 1795 | 104 3163 35.9
| S3-S 29.(260(35) | 32.|8809 6.55 102.5 0.212 | 0.001 0017 | 0.031| 051 | 1785 | 132 256 35.0
# s 29./5 0 32 .(98107 6.48 102.9 0.155 | 0.010 0.012 | 0.051 | 0.39 | 1539 | 109 2765 39.6
#4-S 29 .|370(35) | 32.|9808 6.45 101.9 0.165 | 0.010 0.011 | 0.052 | 041 | 1549 | 159 227 | 378
EE DiplEb - B DiplEk- BT .
HF AN < e DRlEED T
NI EAE A DRlEz T .
R < A DR RT A .

e

-

Pz iokiREdpk e 2ok R FER

DHAAN BT L OREA B RRIRER -




-l—"‘/ ‘\/. :l—-“‘%
36FLAFEALES

3615 - (95 & 2 )
LfaEE

F-oFQPiM)FAEEAAESE 4ok 310477 5 AER B H
ﬁ%zﬁluﬂmﬁﬁ%;ﬂﬂ’%*W5%7ﬁ’ﬁ§W7%12
e AFELRHRFAFEERRE (NEFERREFPAVRELT)
M@’&ﬁﬁ%%@’§W%@@%a<ﬁ?%l&m%’%ﬁﬁi
LRIA 613 A MBI PR R F (69.3%) 2
(1348) 53 -

2.8

BERHEPREF? AR R ERALSEEMPHATFE (Ulva
faciata) > & % & /i >> 20-35% H =t 2 % & * vk £ & ( Chaetomorpha
antennina) > ¥ 5 A 2-10%- T F S G LRHFREF A
3 6.82-12.2% 0 FEfEHcE LRl A3 BT A 1LplE - BT F ¥ g
B (122%) 2 plabw i@ T A P file (TH) 5% o i Blebip T3
PO AR RBEREPOTANE P LEREFPAAYTE  YE R
> 36% HIX 2% EMa L x 2548 4% 1-3%-

%”33*\/?‘@”367‘ SHEF-F(9BE2Y ) Rl s EF
#Pgﬁp{;u v H ¢ & omgiee iR R Pk - B A RGP L 2 2 P2k

T F LR fJ # 7 & (Ulvafaciata) » = #8485 Em Pl =k - 5 L
% o
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6¢-€

& FoF (V) S AR A ROIT LR R AR L AR RY 2 RES
< g Heif
ARLE (B2 Y L) e Pk = Bl = Bl
BEY | RpTF | BEF | 2T | RREAF | pT R PEY | BT
Chlorophyta & @& % ™
Bryopsidaceae 3¢ @& #!
Bryopsis plumosa 3! & 0 0 4% 0 1% 0 0 0
Caulerpaceae i & #*
Caulerpa sertularioides 33 ;i i % 0 0 0 0 0 0 1% 0.1%
Cladophoraceae k|* FE#*
Chaetomorpha antennina # =+ & 10% 2% 2% 1% 10% 3% 6% 3%
Chaetomorpha crassa #e# =+ & 3% 0.1% 2% 0.1% 0.2% 0 0 0
Cladophora sakaii # # k|- & 4% 0.1% 0 0 2% 0.5% 2% 0.02%
Ulvaceae # & #*
Ulvafaciata 4| * # & 30% 5% 20% 6% 35% 6% 25% 3%
Ulvaintestinalis #5 ¥ 5% 5% 2% 0 0 4% 0.5% 3% 0.1%
Rhodophyta = g 4
Phyllophoraceae ¥ ¥ & #*
Ahnfeltiopsis flabdlliformis 5% 2%t # % & 0 0 0 0 0 0 0.1% 0
Ceramiaceae i &+
Centroceros clavulatum %:i%¢ & 0 0 5% 0.2% 4% 0 2% 0.1%
Ceramium cimbricum i j& 6%




0e-€

% ¥ FoE) (XA RS R ARIIT RIS AR L A EFLRES
4 mgge i
BERLE (B rEY L) B2 - B = Bl = I
&R il B BT B i B R
Gigartinaceae 15 %4
Chondracanthussp. ¢ £ & 0 0 0 0 0.5% 0 0 0
Rhodymeniaceae i £ &4
Gelidiopsisintricata #t # i & 0 0 0 0 0.5% 0 0 0
Gracilariaceae #: % ¥ #*
Gracilaria spinulosa 1|:% % ¥ 0 0 0 0 2% 0.1% 1% 0
Halymeniaceae 7 %
Grateloupia filicina t&ie & 0 0 10% 3% 0 0 0 0
Grateloupia livida = ik b5 & 4% 3% 0.2% 0 0 0 0 0
Grateloupia okamurae | ¥ LEiz & 0 0 0.1% 0 0.1% 00 0.1% 0
Grateloupia ramossissima % = biis i 0 0 0.1% 0 4% 0.2% 4% 0.5%
Grateloupia sparsa #= i & 0 0 0.2% 0 0 0 0 0
Hypneaceae ) ¥ #*
Hypnea boergesenii % =+ ) % 0 0 0 0 6% 0 2% 0
P f8 #ic 6 6 11 5 13 6 11 7
BEY R 56.00% | 12.20% | 49.60% | 10.30% | 69.30% | 10.30% | 46.20% 6.82%




362%-% (95&5% )

1k
SEG T ) A EA A SR ek 311 s o EN R Y
;iﬁuf%z P A0 17 s HY o SEP A6 LRl 64
11 44 -

FoFLPIHERAEETREE REF Fbﬁ?‘w AR NG 0 &R
HEFRE S A 336~82.32% 0 EAAHE LI 5~11 0 1o
Blbw A R G R (82.32%) » RlsZ PR Fl (1148)
-

2.8 % E

L pEBER ii%%iﬁﬁﬁékm,ﬁgﬂédu% (Ulva

faciata) » & % B 4 1208~36% > H =x 7 = & M K2 &

( Centraceros clavalatum) » &' }i fi %> 4.4~19.2%-° t53 T F 3

“ém BT A YRR (45%) 2Rz T A (104) ﬁm’% °
Bl T A > AR REBRAEPT TR L BEF Y
TH 2R R AN 4~12.8% -

xj'_
Lt
1

B33~ 362" Bli%-F(95E57 )e plxb2 bR
ADERE B < omgE IR Pk ARE AR A RORI R 2 2 R

v e SR A Y 7§ (Ulvafaciata) » ~ g% S0 skapl b = 5 4%

=

o
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ce€

i FoF (V) SRR A ROIT LR R AR L A AR RY 2 RES
< g Heif
ARLE (B2 Y L) Pl - Bl = Bl = e
PREA | BT | BPEFA BT PEY | BT e S
Chlorophyta & @& % ™
Bryopsidaceae 3¢ @& #!
Bryopsis plumosa 3! & 0 0 0.56% 12% 2.96% 1.12% 0 0
Caulerpaceae i & #*
Caulerpa sertularioides 33 ;i i % 0 0 0 0 2% 0.16% 20.6% 4%
Cladophoraceae k|* FE#*
Chaetomorpha antennina # =+ & 1.2% 0 1.6% 0 0.8% 0 0.8% 0
Chaetomorpha crassa e & =+ & 1.84% 4% 5%
Cladophora sakaii # # K|+ & 0 0 0 0 0 0.16% 0 0
Ulvaceae # & #*
Ulvafaciata 4| * # & 29.6% 4% 12.08% | 12.8% 36% 4% 34.4% 5%
Rhodophyta = g 4
Ceramiaceae g #*
Centroceros clavulatum %:%¢ & 0 0 19.2% 1.6% 4.8% 0 4.4% 0
Ceramium cimbricum i j& 0 0 0.08% 0 0 0 0 0
Rodomelaceae > & & ft
Polysiphoniasp. A+ ¢ % ¥ & 0 0 0 0 0 0 0 19.2%




€e-¢

* k1

o) (A AR IR AT E RIS AL A A A RFLRES

2

Bi:
< g Hhif
ARLE (B2 Y L) Pl - Pk = Bl = e
PR | 2T F | BREAF | BT A PEA BT PEY | 2T
Gigartinaceae 15 F#*
Chondracanthussp. ¢ £ & 0 0 0 0 0 1.04% 0 0
Rhodymeniaceae i~ & #
Gelidiopsisintricata #t # - % 0 0 0 0 0 1.6% 0 0
Gracilariaceae #+ ¥ ¥ #*
Gracilaria spinulosa {184 % ¥ 0 0.2% 0 0.08% 2% 8.8% 4.08% 0
Halymeniaceae /% %3 #
Grateloupia filicina 5 & 0.8% 0 17.2% 0 0 0 0
Grateloupia livida & ;b5 & 0.4% 4% 1.2% 0.16 0 0 0 0
Grateloupia okamurae | ¥ LEie & 0 0 0 0 0 0.08% 0
Grateloupia ramossissima % < b2 & 1.6% 0 0.4% 0 5.2% 4.8% 8% 8%
Grateloupia sparsa #= i & 0 0 0.8% 0 0.08% 0 0 0
Hypneaceae s ¥ #*
Hypnea boergesenii % =+ ) % 0 0.8 0 2.4% 2.4% 8.8% 4.96% 8.8%
I Fa B 5 5 10 6 11 10 9 5
REDR 33.60% | 9.00% | 53.12% | 29.04% | 58.08% | 34.48% | 82.32% | 45.00%




363%=% (95 & 8% i»)

Ll

ZE@ " R)EENLESE Wk 3127 R 2 EA AL
?ﬁ%ZWGﬁSﬁﬂ%’ﬁ B R 224 LEM 456
e

2.4 F

FEFLRAEFAREEG A RIS R BRI LR
= 53/”f1~8%’@ﬁ§t &Rl 3t A~B 46 rplEk 2
A g R (4%) » Rl P RF a8 (5 /) B - 423
V&Lwﬂ%EA%i&ﬁﬁﬁiﬂﬁ*ﬁ&#:~m§mﬁwﬂéo&éﬂ
A o FEiEe lfs%“/ﬁr:fé c BT A G 0 LRHEFRESF
i 0~1% e ERHA0~2f Z2ERZARSEAE
B MBEY & E P R RS

PR 33~y 362 +HF%=F (958" (P)r plab k¥
AAERY B g IR R R R A AR 2 2 R
o A EMA Y £ & (Ulvafaciata) o + #3748 Hinshopl sk - 5 %ise
o AERFANLZFYHS
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* F2E () A BSHABE A ST R AR R LA B FFLRES

el g

AR LE (BE2Y L) iRk - Rk = iR =k = ke

PREA | PTF | PREFA | 9T | PRF | PTF | PR | PR

Chlorophyta & @& % ™

Cladophoraceae k|

Cladophora sakaii & 2 k|=* & 0.2% 0 0.01% 0 0 0 0 0
Ulvaceae # & #*
Ulvafaciata %] * # & 0.5% 0 0.1% 0 1.5% 0.1% 1.2% 0.1%

Rhodophyta ‘= & 4

Ceramiaceae gt

Ge-€

Centroceros clavulatum %¢%¢ & 0.1% 0 0.1% 0 0 0 0 0

Rhodymeniaceae i £ &4

Gelidiopsisintricata #t # =& 0 0 0 0 5% 0.6% 3% 1%
Halymeniaceae / "¢ 4

Grateloupia filicina ‘&z & 0 0 1% 0 0 0 0 0

Grateloupia livida & - & & 0.2% 0.1% 0.1% 0 0 0 0 0

Grateloupia ramossissima % = biis & 0 0 0 0 1% 0 0.5% 0
Hypneaceae )  #L

Hypnea boergesenii % =+ ) % 0 0 0 0 0.5% 0 0.2% 0

F 78 dc 4 1 5 0 4 2 4 2

RERA 1.00% 0.10% 1.31% 0% 8.00% 0.70% 4.00% 1.10%




N 55 I
+ mg A R sk R k- (4 % F & Ulvafaciata) B %

i i '-_ R i :
i -="é,i}fi'¥;1rp.'
B L M

e R 055 81 (4
«”’ﬂ/#%’miﬁ\,ﬁ]:&,: (iﬁi’zfﬁi m@:ﬁ) PG]# Z§ P l#-)




LE-E

O5 g 5
% 35 thEHARRH= (4% %% Uvafaciata) & %




4.1

411

% 2 5 8
3.3)
297 31.3

29.58-32.94 psu

4.1.2 pH
9% 2 5 8
3.3 pH pH
6.99 7.42 mg/L
% pH 820 8.37
95.8% 108.3 %
8.04-8.23 6.41 7.85mg/L

101.9% 122.2%

(31
243 251
292 297

33.22-34.28 psu
33.40-34.33 psu

( 31
8.05 812
101.0% 108.9
6.01 6.82mg/L
pH



pH

( 1998)
pH 75 85 (DO)
(BOD) 5.0mg/L 2.0 mg/L
4.1.3
% 2 5 8 ( 31
3.3) 0.020 0.040mg/L
0.002 0.004mg/L 0.005 0.014mg/L
0.01 0.12mg/L
0.013
0.050mg/L 0.002 0.005mg/L
0.017 0.052mg/L 0.01 0.10mg/L
0.020 0.040mg/L 0.002
0.004mg/L 0.005 0.014mg/L 0.012
0.108mg/L
(
)
DIN DIP 4.1 N/P 4.3
16
16 1
16
NOs-N DIN DIP N/Pratio 4.2
NOs-N DIN N/Pratio
DIP

4-2



15.00

16.00
1400 16:1
T _
%L 1000 E* = 01241 N
= a00 |
[
600 | *
400 | +
200 *
0.00 .
. 1.50 2.0
DIIF . W)
4.1 DIN DIP
4.1.4
9% 2 5 8 ( 31
3.3) 45 152NTU
87 1228 pmol s'm™
0.6 3.5NTU 251 2871 pmol s'm*
7.1 159 NTU 211 3163
pmol s'm™
250 pmol
1..-2
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MO:-Nivre/L)

LR, e 1D

0.0e0
0.050
0.040
0.050
0.0
0.010
0.0

180

180
140
120t
10
0s0 ¢
0ed r
040
02

0.0

HBBREC vl ™)

4-4

¢ Y= B + 00417
B = 04320
: :
Ly ¥ =
=
*
1] 1000 2000 3000 40
FEBREC 10 vl 57
* * .
RN
* . E
vy = TEAx + 1.0543
Rf=00a16
1000 21 3000 4000

12.00
10.00
2.0
]
4.
2m
0.

2.0
20
.0
a.0
5.0
4.0
3o
20
1.0
0.0

[ *

y= 00012 + 71564
F*= 03057

*
*

0

1000 2000 3000 4000
FEBREC g vl ')

: F2= 0378
i *

*y = 00011 + 65217
2

+*

1]

1000 2000 3000 4000
FEBREC ool ')

NO3-N DIN DIP N/Pratio



4.2

4.2.1
2 5 8
7 7 13 34 35 3.6
2 5
8
Grateloupia
2000 2004
2
69.3% 13
5
82.32%
8 8%
5
4.2.2
Czekanowski CzZ CZ=(2C/(A+B))* 100%

4-5

20

11



2 )

2 ) cz 4.1
CZ =
37.50% CZ =29.17%
CZ =18.18%
CZ = 38.46% CZ =33.33%
CZ = 18.18%
CZ = 100%
CZ = 38.89% CZ = 31.58%
CZ = 31.25%
5
G ) 4.2
cz
CZ =
80% CZ = 66.67%
CZ = 37.5%
CZ = 72.73% CZ = 53.33%
CZ = 40%
CZ =
66.67% CZ =57.14% CZ = 50%
CZ = 40%
8
8 ) 43



CZ

CZ =100% CZ =88.89%
CZ =22.22%
CZ = 100% CZ 0%
CZ
66.67% CZ =40% CZ 0%
2 5 8
074 4.1 4.2 4.3



(CzZ

similarity)

100.00% -

23.53% | 23.53% -
18.18% 18.18% 31.25% -

26.32% | 26.32% 29.17% | 22.22% -
33.33% 33.33% 17.65% 31.58% -

23.53% | 23.53% 18.18% | 18.75% 37.50% | 35.29% -
30.77% 30.77% 22.22% 31.58% 38.46% | 38.89% -




(CzZ

similarity)
40.00% -
66.67% | 26.67% -
36.36% 50.00% -
37.50% | 37.50% | 57.14% | 58.82% -
26.67% 30.00% 66.67% -
4286% | 42.86% | 4211% | 5333% | 80.00% | 73.68% -
40.00% 26.67% 50.00% 57.14% -




oT-v

(CzZ

similarity)

40% -

88.89% | 33.33% | -
0% 0% 0 % -

25% | 0% 22.22% | 0% -
33.33% 0% 28.57% 0% 66.67% -

25% | 0% 22.22% | 0% 100% | 66.67% | -
33.33% 0% 28.57% 0% 66.67% 66.67% -

4-10




4.2.3

PS=Proportional Similarity

PS
PS=(C/(A+B-C))* 100% A
B C
1. 2 )
2 ) PS 4.5
PS =
60.00% PS = 46.66%
PS = 30.77%
PS = 62.50%
PS = 50.00% P
= 22.200%
PS = 100% PS = 63.64%
PS = 46.15% PS = 45.45%
2. S
5 ) PS 4.6
PS =
66.67% PS = 50%
PS = 23.08%
PS = 57.14% PS = 36.36%
PS = 22.220%
PS = 50%
PS = 40% PS = 33.33% PS

=25%

4-11



100%

@ )

PS
PS = 100%
PS = 40%

PS

23.08%

4-12

PS = 80%

PS

PS

PS

0%

0%

4.7

PS = 50%

PS



14 et 74

similarty)

(PS

100.00% -
30.77% | 30.77% -

22220 | [22.2204 | 45.45% -

35.71% | 35.71% | 41.18% | 28.57% -

50.00% | [50.0094 | 21.43% | [22.229 | 46.15% -

30.77% | 30.77% | 46.66% | 23.08% | 60.00% | 54.55% -
44.40% | [W4.449 | 28.57% | [33.339% | 42.86% | [62.50%4 | 63.64%

4-13



vi-v

similarty)

(PS

25.00% -

50.00% | 15.38% -

2222% | [57.14% | 33.33% -

23.08% | 23.08% | 40.00% | 41.67% -

15.38% | [25.00% 17.65% 50.00% -

27.27% | 27.271% | 2667% | 36.36% | 66.67% | 58.33% -
2500% | [25.00%4 | 15.38% 33.33% | [36.36% | 40.00%

4-14



QT-v

similarty)

(PS

25%

80% 20%
0% 0% 0 %
60% 0% 12.5% 0%
50% 0% 16.67% 0% 50%
33.33% 0% 12.5% 0% 100% 50 %
50% 0% 16.67% 0% 50% 0% 50 %




4.2.4

(Species Diversity)

1. (2 )
(2 ) Species diversity
index analysis 4.3
(H = 2.46) (H' = 2.01)
(H' =1.99)
(H' =1.47)
(H' =2.46)
(H' =1.47)
3.00

250

2.00

150

1.00

0.50

0.00

S &F SF IS
& F 051’ & F e

1 Stl-Intertidal St1-Subtidal
St2-Intertidal St2-Subtidal
St3-Intertidal St3-Subtidal
St4-Intertidal St4-Subtidal
2.
4.3 2 Shannon-Wiener

4-16



(5 ) Species diversity
index analysis 4.4
(H' =2.37) (H' =0.75)
(H' =2.68)
(H' =1.47)
(H' =2.68)
(H' =0.75)

[ce}
©

3.00

2.50

2.00

1.50

1.00

0.50

0.00

'6}‘6 *6»‘6{» .b’b .&» .b’b‘gﬁ
Q QO Q
S Ly & '63)0\\ R

'\(\,930 '\(\9) '\Q(b .
& ¥ & FS o

. 1 Stl-Intertidal St1-Subtidal
St2-Intertidal St2-Subtidal
St3-Intertidal St3-Subtidal
St4-Intertidal St4-Subtidal
2.
4.4 5 Shannon-Wiener

4-17



(8 )
index analysis 4.5
(H' =1.76) H =12
(H' =0.59)
H’ 0

2.00
1.80
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00

é“
&'@“’

\

: 1 Stl-Intertidal
St2-Intertidal
St3-Intertidal
St4-Intertidal

4.5

S S
\6“

ébca“/

&\@ P

é\\@ P

St1-Subtidal
St2-Subtidal
St3-Subtidal
St4-Subtidal

8 Shannon-Wiener

4-18
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2 5 8

Species diversity index analysis 4.3 4.5
H =148 H =1.98
H =230
H =1.98
3-10 3-13
Ahnfeltiopsis flabelliformis Ceramium
cimbricum

4-19



4.3

431
5
33.6 82.32% 2 46.2 69.3%
37 3.8
2 5
( 24 25C )
29 31C
8
432
2
707 1228 pmol s'm? 5 2221 2871
pmol s'm
3 6
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3.7 3.9 60

cm 90 cm 50 cm 60 cm
40 cm
40 cm 65 cm 70 cm
2
60 cm
4.3.3
1.
Cz PS 4.1 4.3
4.4 4.6
2.
4.3 45
3.10 3.12
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Ahnfeltiopsis flabelliformis Ceramium cimbricum
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5.1

( 1998)

NP ( 4.1) 4.3

25

5-1

3-6

(16)



5.2

DIP N/Pratio

N/P ratio

3-6

NOs-N DIN
4.2 NOs-N DIN
N/Pratio
51 52
25



ntu
56 6 4.5 707 24.6
49.6 11 4.6 838 24.4
33.6 5 35 2,598 30.0
53.12 10 2.0 2,327 30.1
1.0 4 7.1 2,439 294
131 5 7.1 2,765 29.9
122 6 4.5 144 24.3
10.3 5 8.7 231 24.4
9.0 5 14 251 29.9
29.04 6 2.5 398 30.6
0.1 1 10.2 241 29.3
0 0 10.1 211 29.6

ntu
69.3 13 9.8 1,228 25.0
46.2 11 124 939 24.9
58.08 11 2.8 2,221 29.8
82.32 9 2.6 2,871 31.3
8 4 104 3,163 29.4
4 4 10.9 2,765 29.5
10.3 6 12.6 87 25.1
6.82 7 152 87 24.9
34.48 10 0.7 608 29.7
45 5 0.6 1,467 30.6
0.7 13.2 256 29.2
11 2 159 227 29.3




5.3

2.5m 0.9m
1.0m 0.4m
53
0O 1Im
2 5 0.5 0.9m
2 5
04 0.7m

5-4



cm cm
56 707 4.5 0 0
12.2 144 4.5 100 60
49.6 838 4.6 0 0
10.3 231 8.7 250 90
33.6 2,598 3.5 0 0
9.0 251 14 100 50
53.12 2,327 2.0 0 0
29.04 398 2.5 130 60
1.0 2,439 7.1 0 0
0.1 241 10.2 60 30
131 2,765 7.1 0 0
0 211 10.2 120 60
69.3 1,228 9.8 0 0
10.3 87 12.6 100 40
46.2 939 12.4 0 0
6.82 87 15.2 100 40
58.08 2,221 2.8 0 0
34.48 608 0.7 110 65
82.32 2,871 2.6 0 0
45 1,467 0.6 110 70
8 3,163 10.4 0 0
0.7 256 13.2 60 35
4 2,765 10.9 0 0
1.1 227 159 70 35




5.4

Im

0.9m

0.65 0.7m

0.4m

2.5m

0.6 0.7m
0.35m



5.5

1

69.03

496 56
33.6 5312 58.08
1.0 131 40 80
1 3
10
10 25.99m°

46.2
82.32

10



10

80

21.39n7

1.215

76 86



6.1

N/P

pH

NOs-N DIN N/Pratio

4.3 16

250 pmol s'm’?

6-1

DIP



20

5 7 7 13
Grateloupia
Cz
49.6 56
46.2 69.03 33.6 53.12
58.08 82.32 1.0 1.31 4.0

8.0

3-6
25

6-2



10.

11.

12.

13.

6-3



6.2

6-4



Bryopsis plumosa

0.1-2m

30 C
4.5-15.2 ntu

25

2-5

2-5

3-5¢cm

Al

A-1



Caulerpa sertularioides

0.1-2m

25-30°C
4.5-15.2 ntu

3-5

3-5

3-5cm

A-2



Chaetomorpha antennina

0-05m
2530°C

4.5-15.2 ntu

2-5
2-5

3-7cm

A3

A-3



Chaetomorpha crassa

2-5 0-1m

2-5 25-30 °C
4.5-15.2 ntu

3-10cm

A4 —

A-4



Cladophora sakaii

2-5 0-1m

2-5 25-30 C
4.5-15.2 ntu

5-10cm

A-5



Ulva faciata

0-1m

2530°C

4.5-15.2 ntu

2-5
2-5

10-25cm

1 cm

A6

A-6



Ulvaintestinalis

2-3 0-05m
2-3 24-25°C

1 4.5-15.2 ntu
5-10cm

A7 —

A-7



Ahnfeltiopsis flabelliformis

2-3 0-0.5m

2-3 24-25°C

1 4.5-15.2 ntu
2-4cm

|l cm

A8 —

A-8




Centroceras clavulatum

2-5 0.1-0.5m
2-5 25-30 C

1 4.5-15.2 ntu
4-8 cm

A-9




Ceramium cimbricum

2-5 0-1m
2-5 24-25°C
1 4.5-15.2 ntu
0.5-1cm

( 0.5-1 , ,

A-10




Chondracanthus sp.

35 0-Im

35 2530 °C

1 4.5-15.2 ntu
5-10cm

All —

A-11



Gelidiopsisintricata

3-5 0-1m
35 2530°C
1 4.5-15.2 ntu

Al12 —

A-12




Gracilaria spinulosa

2-5 0-1m

2-5 25-30 C

1 4.5-15.2 ntu
5-10cm

A13 —

A-13



Grateloupia filicina

2-5 0-1m

2-5 25-30 C

1 4.5-15.2 ntu
12-15 cm

Al4 —

A-14



Grateloupia livida

2-5 0-1m

2-5 25-30 C

1 4.5-15.2 ntu
5-10cm

Al5 —

A-15




Grateloupia okamurae

2-5 0-0.5m

2-5 25-30 C

1 4.5-15.2 ntu
10-15cm

A16 —

A-16




Grateloupia ramossissima

2-5 0-0.5m

2-5 25-30 °C

1 4.5-15.2 ntu
5-12cm

Al7 —

A-17



Grateloupia sparsa

0-1m

2530 C

4.5-15.2 ntu

A18

A-18



Hypnea boergesenii

2-5 0.1-1m

2-5 25-30 C

1 4.5-15.2 ntu
10-15 cm

A19 —

A-19



Polysiphonia sp.

4 5 0-1m
4 5 28-30°C
1 4.5-15.2 ntu

A20 —

A-20
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