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Abstract : To evaluate the relative ecological quality of Taean coastal areas in terms of various seaweed

community indices, seasonal samplings were taken at the Hakampo, Padori, Chaeseokpo, Mongsanpo and

Bangpo shores from March 2006 to January 2007. A total of 105 species were identified; species richness

ranged from 37~ 72 species spatially and from 65~ 75 species seasonally over the study period. Coarsely-

branched seaweeds were dominant in functional group and ESG I (ecological state group I) made up 61

species (58.10%) of the identified macroalgae. The average seaweed biomass at the five study sites was

56.63 g dry wt./m2 (range, 36.66 at Hakampo −73.89 g/m2 at Mongsanpo). Seaweeds were generally abun-

dant in mid and low intertidal zone. Corallina pilulifera, Ulva australis, Sargassum thunbergii, Neor-

hodomela aculeata, and Symphyocladia latiuscula were the dominant species across all five study sites.

Species diversity was between 1.24~ 2.30, while species evenness was between 0.40 and 0.61. The dom-

inance index ranged from 0.43 at Padori to 0.64 at Mongsanpo. Given the community indices and shore

descriptions, the five study sites were divided into two groups based on ecological quality: moderate

(Chaeseokpo and Mongsanpo) and good (Hakampo, Padori and Bangpo). 
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1. Introduction

Macroalgae dominate on the intertidal and subtidal

rocky shores of temperate seas, where they have a

fundamental role in determining the production of organic

matter and biodiversity of coastal ecosystems (Tribollet

and Vroom 2007; Lindstrom 2009; Böhnke-Henrichs et

al. 2013). Biotic and environmental factors influence

seaweed community components such as species richness

(number) and biomass (Andrew and Viejo 1998; Piazzi

and Cinelli 2001). Species richness and biomass are

altered by habitat modification, eutrophication and pollution

linked to human activities (Orfanidis et al. 2001; Panayotidis

et al. 2004; Arévalo et al. 2007; Juanes et al. 2007; Pinedo

et al. 2007; Wells et al. 2007; Böhnke-Henrichs et al.

2013). Thus, seaweed community structure was utilized to

evaluate and monitor coastal ecosystem stability. 

Seaweed community structures are generally analyzed

by species richness, species composition, biomass, coverage

and proportion of functional form algae that respond to

environmental conditions (Panayotidis et al. 2004; Juanes

et al. 2007; Wells et al. 2007). Many human induced

environmental stresses (sedimentation, eutrophication etc.)

reduce seaweed biodiversity as measured by species

richness and biomass or coverage (Gorostiaga and Díez

1996; Wells et al. 2007). An increase in species richness

of filamentous and/or delicate red algae occurred under

good environmental condition (Wells et al. 2007), whereas
*Corresponding author. E-mail : hgchoi@wku.ac.kr
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green algae with small, filamentous morphology are readily

observed in degraded environments (Díez et al. 2003). In

seaweed functional form models, filamentous and sheet

form algae have greater species richness and biomass in

unstable habitats, whereas coarsely-branched, thick-

leathery, articulated, crustose seaweeds are more abundant

in stable environments (Littler and Littler 1984; Steneck

and Dethier 1994). Also, dominant seaweeds change from

large, perennial, coarsely-branched algae to small, turf-

forming, filamentous algae and opportunists grow rapidly

in polluted or eutrophicated coastal areas (Díez et al.

1998; Piazzi and Cinelli 2001). 

Various ecological indices using macroalgal community

structure have been developed to evaluate the ecological

status of a body of water, some of which are currently

being used as official methods in Greece, Spain and

Catalonia in the western Mediterranean (Orfanidis et al.

2003; Arévalo et al. 2007; Ballesteros et al. 2007).

Arévalo et al. (2007) introduced the Ecological Evaluation

Index (EEI) to evaluate shifts from pristine to degraded

states in coastal ecosystems by using the ecological state

groups (ESG I and II) based on functional groups. Wells

et al. (2007) classified the ecological quality of coastal

ecosystems into five levels ranging from “Bad” to “High”

by using species richness and shore description (substrate

type). Species diversity and dominance index have been

used to assess habitat conditions (McNaughton 1967;

Lambshead et al. 1983; Ludwing and Reynolds 1988). 

In Korea, ecological evaluation of coastal areas via

analysis of seaweed community structures has not been

carried out. Lee et al. (2007a) tried to assess ecological

quality with species composition and proportion of functional

group algae, but their classification of functional-form

algae was not clear. Furthermore, they did not examine

seasonal and regional variations in various ecological

indices. Thus, the aim of the present study was to evaluate

the relative ecological quality of Taean coastal areas,

which include parts of the national park using various

macroalgal community indices. 

2. Materials and Methods

Sea condition

The five study sites were located along the coast of the

Taean Peninsula, Korea (Fig. 1), which is directly under

the influence of the Yellow Sea warm current year-round.

Average seawater temperature was 6.11oC ± 1.97 (mean ±

SD) in winter and 16.2
o
C ± 3.24 in summer. Overall, the

average seawater temperature was 11.12oC ± 5.75. Overall

salinity was 29.61‰ ± 1.72. Tidal ranges of the study sites

were 5~6 m. Measurements of daily surface seawater

temperatures and salinities over the monitoring period

were obtained from the Anheung branch (36o40'N,

126
o
08'E) of the National Oceanographic Research

Institute (NORI), which is situated near Chaeseokpo,

Taean, Korea.

Fig. 1. Sampling area of five study sites (•) on the coast of Taean Peninsula, Korea
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Sampling

Collections were carried out seasonally from March

2006 to January 2007. Three replicated quadrats (50 cm ×

50 cm) were randomly placed at three levels (high, middle

and low) in the intertidal zone. On the rocky shores, the

coverage of seaweeds was recorded using the methods of

Saito and Atobe (1970), and then all seaweeds within the

quadrats were collected using a scraper. The seaweeds

were preserved in formaline-seawater solution (5~10%),

transported to the laboratory, and classified according to

Lee and Kang (2002). To estimate biomass, the samples

found in each quadrat were dried at 60oC for seven days

after being identified. 

Macroalgal species were divided into six functional

forms (sheet, filamentous, coarsely-branched, thick-leathery,

jointed-calcareous and crustose) using the methods of

Littler and Littler (1984). Ecological State Group I (ESG

I) consists of late successional or perennial seaweeds

including coarsely-branched, thick-leathery, jointed-

calcareous and crustose forms, while ESG II is made up

of opportunistic or annual seaweeds including sheet and

filamentous forms (Steneck and Dethier 1994; Wells et al.

2007; Lee et al. 2007a).

Data analyses 

Macroalgal community structures were compared with

respect to diversity, similarity, dominance index, and

species richness. The Shannon-Wiener diversity index

(H’) and evenness (J’) were calculated with coverage

data. The dominance index (DI) was calculated from

biomass data of the two most dominant species. The

equation for the dominance index is as follows: DI =

(n1 + n2)/N, where n1 = first dominant species, n2 = second

dominant species, and N = total biomass in each quadrat.

Community index and similarity between study sites were

analyzed using PRIMER version 6.0 (Clarke and Gorley

2006). The similarity profile test (SIMPROF) was used to

test the differences within each of the groups identified

from the cluster analysis. 

Evaluation of ecological quality 

Ecological quality of each of the study sites was

determined by various macroalgal community indices

including species richness, diversity index, dominance

index, biomass, EEI and shore description. EEI was based

on Orfanidis et al. (2001) and shore descriptions of sampling

sites including dominant shore type and sub-habitats were

scored using methods modified from those of Wells et al.

(2007) as described in Table 1. All community indices

were integrated to evaluate the overall coastal ecosystem

quality of the study areas. We divided the status of

ecological quality into five levels from “Bad” to “High”

using species richness and biomass which have been

reported in previous studies performed on the western

coast of Korea. 

The EEI is an original biotic index based on the concept

Table 1. The shore descriptions of study sites and their

scores used in assessment of ecological quality

that modified that of Wells et al. (2007) 

Rock shore descriptions Score

Shore description

Presence of turbidity

(known to be non-anthropogenic)

Yes 0, No 2

Sand scour Yes 0, No 2

Dominant shore type

Rock ridges/outcrops/platforms 4

Irregular rock or, Boulders (large, medium and 

small)

3

Steep/vertical rock or, Non-specific hard substrate 2

Pebbles/stones/small rocks 1

Shingle/gravel 0

Subhabitat

Wide shallow rock pools 

(> 3 m wide and < 50 cm deep) 

4

Large rock pools (> 6 m long) or 

Deep rock pools (50% >100 cm deep)

4

Basic rock pools or Large crevices 3

Large overhangs and vertical rock 2

Caves Yes 1, No 0

Total number of subhabitats > 4 3 2 1 0

Table 2. Estimation of Ecological Evaluations Index (EEI)

using seaweed coverage of Ecological State Groups

(ESG) and Ecological Status Class (ESC, Orfan-

idis et al. 2003) 

ESG I 

(%)

ESG II

 (%)

EEI (each 

tidal zone)
EEI range ESCs 

0~ 30 0~30 6 4~ 6 Moderate

31~ 60 4 2~ 4 Poor

> 60 2 2 Bad

31~60 0~30 8 6~ 8 Good

31~ 60 6 4~ 6 Moderate

> 60 4 2~ 4 Poor

> 60 0~30 10 8~ 10 High

31~ 60 8 6~ 8 Good

> 60 6 4~ 6 Moderate
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of morphological and functional groups (Orfanidis et al.

2001, 2003). All species found at the five sites were

divided into two Ecological State Groups, ESG I and ESG

II (see above). Each sampling site was classified as one of

the five ecological status classes (ESC; bad, poor,

moderate, good, and high) after a cross-comparison of the

coverage values of ESG I and II (Table 2). The mean

seaweed coverage of the three replicated quadrats in each

intertidal zone was multiplied by the applicable EEI and

then summed to estimate the spatial scale weighted EEI

and the equivalent ESC (bad = 2, low = 4, moderate = 6,

good = 8, high = 10) (Table 2). 

Diversity index, dominance index, EEI, species richness,

and substratum type can be used to evaluate overall

coastal water quality. All community measurements

showed a distinct trend of either increasing or decreasing

in quality and rank. The ecological quality of the

examined shores could be classified into five classes

(bad, low, moderate, good, and high) by their final

scores (Table 3).

3. Results

Species richness

A total of 105 seaweeds (16 green, 25 brown and

64 red) were identified at the five study sites, from

samples collected seasonally from March 2006 to January

2007. The number of species at each site ranged from 37

species at Mongsanpo to 72 species at Bangpo over the

study period (Table 4). Seasonal variations were also

found from 65 species in autumn to 75 species in winter,

over the study period. At Hakampo, species number

increased from spring to autumn and declined in winter.

Species richness reached a peak in spring and a minimum

in summer at Padori; species richness increased from

spring to summer and decreased from summer to autumn,

peaking in winter, at Chaeseokpo. 

At all study sites, twenty-three species including three

ulvacean species (Ulva compressa, U. linza and U.

australis), two brown algae (Ralfsia verrucosa and

Sargassum thunbergii) and 15 red algae (including

Corallina pilulifera, Polyopes affinis, Ceramium kondoi,

Neorhodomela aculeata etc.) were commonly found. In

particular, Corallina pilulifera and Polyopes affinis appeared

throughout the study period. 

Differences between the five study sites were explored

using similarity cluster analysis based on species number

(Fig. 2) and the study sites were divided into three groups:

Group A (Mongsanpo), Group B (Hakampo), and Group

C (Chaeseokpo, Padori, Bangpo). The calculated similarity

between Groups A and B in species number was 60.78%,

while that between Groups B and C was 67.96%.

Differences were statistically significant between groups

(SIMPROF; p < 0.05). 

Table 3. The scoring system with classification status ranges for macroalgal species richness, diversity index (H’), Dom-

inance Index (DI), Ecological Evaluation Index (EEI) and shore descriptions as described and calculated from

the field sampling sheet 

Quality (Score) Bad (1) Poor (2) Moderate (3) Good (4) Excellent (5)

Species richness ≤ 20 21~ 35 36~ 50 51 ~65 > 65

Diversity (H’) 0~ 1 1~ 2 2~ 3 3 ~4 > 4

Dominance (DI) 0.9~ 1 0.7~ 0.9 0.5~ 0.7 0.25~ 0.5 < 0.25

EEI < 2 2~ 4 4~ 6 6 ~8 8~ 10

Biomass < 30 30~ 60 61~ 80 81~ 250 > 250

Shore descriptions N/A 1~ 7 8~ 11 12 ~14 15~ 18

Final score 0~ 6 7~12 13~ 18 19 ~24 25~ 30

Table 4. The number of marine algal species occurred at five study sites in Taean, Korea during the study period (Sp,

spring; Su, summer; Au, autumn; Wi, winter; To, total) 

Taxon
Hakampo Padori Chaeseokpo Mongsanpo Bangpo

Total
Sp Su Au Wi To Sp Su Au Wi To Sp Su Au Wi To Sp Su Au Wi To Sp Su Au Wi To

Green 2 6 6 3 8 8 4 6 4 11 4 3 3 5 8 3 3 1 3 6 6 5 3 4 12 16

Brown 4 1 3 3 7 7 8 7 9 16 9 8 6 8 16 6 5 2 7 11 12 8 8 10 18 25

Red 26 27 28 26 42 32 25 27 29 44 19 24 18 24 41 11 14 11 15 20 29 25 28 26 42 64

Total 32 34 37 32 57 47 37 40 42 71 32 35 27 37 65 20 22 14 25 37 47 38 39 40 72 105
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Species composition

The proportion of green algae ranged from 12.31~

16.67% of total species number. Brown algae made up

12.28 ~29.73%, with the most at Mongsanpo and the least at

Hakampo (Table 4). Red algae dominated at all study sites,

ranging from 54.05% at Mongsanpo to 73.68% at Hakampo. 

In terms of seaweed functional group, coarsely-branched

form (CB) was dominant at all study sites, ranging from

17 species (45.95%) to 35 species (48.61%). The percentage

of sheet form algae ranged from 19.30~27.78%, even

though the species number was very different between

study sites. Filamentous form seaweeds made up between

10.77% and 21.62% of the total found per site (Table 5). 

ESG I seaweeds were dominant and greater in number

(61 species, 58.10%) than ESG II seaweeds (44 species,

41.90%) during the study period. At the five study sites,

the annual prevalence of ESG I species ranged from

56.77% at Mongsanpo to 64.92% at Hakampo (Table 5). 

Biomass

Average seaweed biomass was 56.63 g dry wt./m2 and

ranged from 36.66 to 73.89 g dry wt./m2 over the study

period. Biomass was greatest at Mongsanpo and least at

Hakampo. Seasonal variations in total seaweed biomass

were also found, from 47.22 g/m
2
 in spring to 68.35 g/m

2

in winter (Fig. 3). The vertical distribution of seaweed

biomass fluctuated from 53.49 g/m
2
 on high shore to

60.24 g/m2 in low intertidal zones (Fig. 4). 

At Hakampo, seaweed biomass ranged from 17.92 g in

spring to 53.63 g/ m2 in summer (Fig. 3). Seaweed biomass

changed seasonally: from 18.09 g/m
2 

to 52.61 g/m
2
 at

Padori, from 54.68 g/m2 to 81.06 g/m2 at Chaeseokpo,

from 59.70 g/m
2
 to 103.06 g/m

2
 (mean, 73.89 g/m

2
) at

Mongsanpo, and from 36.47 g/m2 to 117.30 g/m2 (mean,

69.76 g/m
2
) at Bangpo (Fig. 3). 

Seaweed biomass at Hakampo was maximal on the mid

shore (52.20 g/m
2
). Biomass was at a minium in the low

intertidal zone of Padori (51.25 g/m2, Fig. 4). The vertical

distribution of seaweed biomass was greater on the mid

shore with 71.91 g/m2 than at higher (58.57 g/m2) or

lower (66.86 g/m
2
) locations at Chaeseokpo. Mongsanpo

seaweeds on the upper shore had the greatest biomass

Table 5.The number of species (percentage, %) in functional form group and ecological state group (ESG) and of sea-

weeds occurred at the five study sites of Taean Peninsula, Korea during the study period 

Sites
ESG I ESG II

Coarsely-branched Thick-leathery Jointed-calcareous Crustose Sheet Filamentous

Hakampo 25 (43.86) 4 (7.02) 4 (7.02) 4 (7.02) 11 (19.30) 9 (15.79)

Padori 31 (43.66) 6 (8.45) 4 (5.63) 3 (4.23) 14 (19.72) 13 (18.31)

Chaeseokpo 33 (50.77) 3 (4.62) 4 (6.15) 2 (3.08) 16 (24.62) 7 (10.77)

Mongsanpo 17 (45.95) 0 2 (5.41) 2 (5.41) 8 (21.62) 8 (21.62)

Bangpo 35 (48.61) 3 (4.17) 2 (2.78) 2 (2.78) 20 (27.78) 10 (13.89)

Total 44 ( 41.90) 6 (5.71) 6 (5.71) 5 (4.76) 26 (24.76) 18 (17.14)

Fig. 2. The Bray Curtis similarity based on species number of seaweeds between five study sites of Taean Peninsula,

Korea during the study period 
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(91.51 g/m2), whereas the mid shore had the least (63.19

g/m
2
) (Fig. 4). At Bangpo, the vertical biomass distribution

ranged from 34.50 g/m2 at mid shore to 96.85 g/m2 at high

shore. 

Such seasonal and vertical variations in seaweed

biomass were reflected in the dominant seaweeds. The

dominant seaweeds on the Hakampo rocky shore were

Corallina pilulifera, Polyopes affinis, Symphyocladia

latiuscula and Ulva australis, and two species (C.

pilulifera and U. australis) in the mid to low intertidal

zones. At Padori, the biomasses of Sargassum thunbergii,

C. pilulifera and U. australis fluctuated and the dominant

species were Neorhodomela aculeata on the high shore

and, S. latiuscula and Acrosorium yendoi on the low

shore. Four species, S. thunbergii, C. pilulifera, U. australis

and Gelidium elegans were dominant at Chaeseokpo. S.

thunbergii and C. pilulifera were found on all shore levels

at Mongsanpo. At Bangpo, seaweeds such as S. thunbergii

and P. affinis dominated on the upper shore, N. aculeata

and S. latiuscula dominated on the mid shore, and C.

pilulifera, U. australis and Sargassum fulvellum were most

abundant on the lower shore. 

Community structure indices

On the rocky shores of the five study sites, species

diversity based on seaweed coverage showed seasonal

variation. Average diversity was from 1.24~2.30 with a

maximum at Padori and a minimum at Mongsanpo over

the study period (Table 6). Species evenness was greatest

at Padori (0.61) and least at Mongsanpo (0.40). The

dominance index calculated from biomass data ranged

from 0.43 at Padori to 0.64 at Mongsanpo (Table 6).

There were no overall seasonal patterns in dominance

index, and it differed from site to site. 

Evaluation of ecological status 

Rocky shore descriptions and various community indices

were used to evaluate the ecological quality of the five

study sites. Rocky shore description scores based on shore

descriptions, dominant shore type and sub-habitats are

described in Table 2. Shore description scores were least

at Chaeseokpo (7) and Mongsanpo (7) and most at

Hakampo (11) (Table 7). Differences in the shore

description scores were largely attributable to the number

of subhabitats. 

To compare the ecological quality of the five study

Fig. 3. Seasonal variations in average biomass at the five

study sites of Taean, Korea during the study

period. Bars showed standard errors

Fig. 4. Vertical variations in average biomass at the five

study sites of Taean, Korea during the study

period. Bars showed standard errors 

Table 6. The seasonal diversity, evenness and dominance

index for the five study sites, Taean, Korea

during the study period

Indices Hakampo Padori Chaeseokpo
Mong-
sanpo

Bangpo

Diversity

Spring 1.89 2.34 1.98 1.42 2.43

Summer 2.33 2.31 1.37 1.26 1.48

Autumn 2.19 2.53 1.85 0.89 2.17

Winter 1.76 2.04 1.56 1.39 2.34

Mean 2.04 2.30 1.69 1.24 2.11

Evenness

Spring 0.54 0.60 0.56 0.47 0.62

Summer 0.65 0.64 0.38 0.40 0.40

Autumn 0.59 0.67 0.54 0.32 0.58

Winter 0.51 0.53 0.42 0.42 0.63

Mean 0.57 0.61 0.48 0.40 0.56

Dominance

Spring 0.65 0.45 0.39 0.63 0.43

Summer 0.57 0.40 0.53 0.57 0.50

Autumn 0.55 0.36 0.49 0.74 0.49

Winter 0.45 0.51 0.56 0.63 0.36

Mean 0.56 0.43 0.49 0.64 0.45
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sites, six indices of seaweed community health were

examined. Over the study period, the scores of species

richness ranged from 3 to 5 (Table 8). Diversity index

values were greater (> 2.0) at Hakampo, Padori and

Bangpo than at Chaeseokpo (1.69) and Mongsanpo (1.24).

The dominant index was greatest at Mongsanpo. The

lowest biomass was found at Hakampo and Padori (Table

8). On the basis of the six community indices, the

ecological quality of the five study sites was divided into

two groups: moderate (Chaeseokpo and Mongsanpo) and

good (Hakampo, Padori and Bangpo). 

4. Discussion

Species richness of seaweeds may seem like a very

basic tool, but it represents the ecological quality of a coastal

area because it responds sensitively to environmental

changes (Wells et al. 2007). On the western coast of

Korea, annual macroalgal species richness varied widely:

27 species at Gyounggi Bay (Lee et al. 2007b), 36 species

on Deojeog Island (Koh and Lee 1982), 61 species in the

vicinity of Yonggwang (Hwang et al. 1996; Kim and Huh

1998), 81 species at Garolim Bay (Lee and Lee 1982),

and 94 species at Padori (Lee and Chang 1989; Lee et al.

1997; Lee et al. 2000). On the intertidal rocky shores of

the Taean Peninsula, 105 seaweed species were identified

in the present study. This indicates that the ecological

quality of the intertidal rocky shores at the Taean Peninsula

is greater than that of many other coastal areas in terms of

species richness. However, species richness even at these

five sites on one peninsula differed; there were, for example,

only 37 species at Mongsanpo but 72 at Bangpo. 

Macroalgal species composition is also indicative of

ecological health because the number and/or proportion of

green seaweeds are high in disturbed areas with sewage

runoff whereas those of red algae are high at sites with

Table 7. Basic shore descriptions and scores for five

study sites of Taean, Korea (see Table 2)

Characteristics Descriptions Score

Sites name Hakampo

Shore type Rock ridges 4

Subhabitat type Wide shallow and basic rock pools, 
large overhangs and vertical rock

4

No. subhabitats 3 3

Other factors None 0

Total score 11

Sites name Padori

Shore type Boulders large, medium and irregular 
rock

3

Subhabitat type Basic rock pools, large overhangs and 
vertical rock

3

No. subhabitats 2 2

Other factors None 0

Total score 8

Sites name Chaeseokpo

Shore type Irregular rock, boulders (large and 
medium)

3

Subhabitat type Basic rockpools 3

No. subhabitats 1 1

Other factors None 0

Total score 7

Sites name Mongsanpo

Shore type Boulders (large and medium) 3

Subhabitat type Basic rockpools 3

No. subhabitats 1 1

Other factors None 0

Total score 7

Sites name Bangpo

Shore type Irregular rocks 3

Subhabitat type Basic rockpools, large overhangs and 
vertical rock

3

No. subhabitats 2 2

Other factors None 0

Total score 8

Table 8. Final scores for five study sites of the characteristics in macroalgal species richness, diversity index (H’), Dom-

inance Index (DI), Ecological Evaluation Index (EEI), biomass and shore description during the study period 

Characteristics Hakampo Padori Chaeseokpo Mongsanpo Bangpo

Species richness 4 (57) 5 (71) 4 (65) 3 (37) 5 (72)

Diversity index 3 (2.04) 3 (2.30) 2 (1.69) 2 (1.24) 3 (2.11)

Dominance index 3 (0.56) 4 (0.43) 4 (0.49) 3 (0.64) 4 (0.45)

EEI 4 (6.02) 3 (6) 3 (5.32) 3 (4.61) 3 (5.56)

Biomass 2 (36.66) 2 (37.07) 3 (65.78) 3 (73.89) 3 (69.76)

Shore descriptions 3 (11) 3 (8) 2 (7) 2 (7) 3 (8)

Final score 19 20 18 16 21

Quality status Good Good Moderate Moderate Good
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better environmental quality (Díez et al. 2003; Arévalo et

al. 2007; Wells et al. 2007). The major taxon group, red

algae ranged from 20 to 44 species (from 54.05% to

73.68%) at the five study sites over the study period. Red

algal dominance is a general phenomenon on the western

coasts of Korea (Hwang et al. 1996; Yoo et al. 1999), even

though environmental conditions are very poor because of

high turbidity and dominant oyster beds. Seaweeds can be

classified by their morphology and texture into six

functional groups and two ecological state groups (ESG I

and ESG II) based on six functional forms (Littler and

Littler 1984; Orfanidis et al. 2001; Wells et al. 2007).

Previous authors reported that ESG II seaweeds (filamentous

and sheet groups) were abundant in disturbed or eutrophicated

coastal areas and ESG I seaweeds (coarsely-branched,

thick-leathery, articulated, and crustose seaweeds) were

dominant in stable environmental conditions. In the present

study, coarsely-branched seaweeds predominated at all

study sites and ESG I seaweeds were more abundant than

ESG II species (61 species, 58.10% vs. 44 species, 41.90%),

respectively. Thus, the five study sites are stable environ-

mentally, and serious human activity-driven changes have

not occurred. 

It is well known that seaweed biomass determines the

amount of primary production in coastal areas because

many marine animals use seaweeds as food sources (Parker

et al. 2001). Thus, seaweed biomass is a commonly used

indicator representing the health of coastal ecosystems

(Liu et al. 2007; Arévalo et al. 2007). On the western

coasts of Korea, seaweed biomass ranged from 34.01 g

dry wt./m2 at Inchon dock to 276.25 g dry wt./m2 at Padori

(Lee and Chang 1989; Yoo et al. 1999). In previous reports,

the biomass of seaweeds in the Taean area was 123.23-

276.25 g dry wt./m
2
 (Lee and Chang 1989; Lee et al.

1997; Lee et al. 2000). At the five study sites, macroalgal

biomass ranged from 36.66 g dry wt./m
2
 to 73.89 g dry

wt./m2 over the study period and it was maximal at

Mongsanpo and minimal at Hakampo. Thus, the study

areas of the Taean Peninsula were in moderate condition

in terms of seaweed biomass relative to other coasts. 

The ecological quality of the five study sites was assessed

by scoring species richness, biomass, diversity index,

dominance index, and shore descriptions. The ecological

quality of the five study sites was divided into two groups,

moderate (Chaeseokpo and Mongsanpo) and good

(Hakampo, Padori and Bangpo). The final relative shore

quality score was the greatest at Bangpo and the least at

Mongsanpo. The important parameters determining the

ecological quality of the study sites were species richness,

diversity index, dominance index, and shore descriptions. 
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