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To select an appropriate sampler for the environmental monitoring survey in coastal waters of Saemangeum,
Jeollabuk-do, a macrobenthic sampling was conducted in April 2002. Employed samplers were dredge (type
Charcot), a semi-quantitative sampler and Smith-MclIntyre (SM) and van Veen grab (VV) as quantitative ones.
One haul was tried for dredge and 3 replicates (0.1 m*x3) for SM and VV at each of 11 stations. Comparisons
of sediment volume in sampler bucket and of precision of biological parameters (i.e., density, biomass, species
number and diversity index, H') were made between SM and VV. Sediment volume was significantly different
(SM > VV) at p-value of 0.0050 (paired #-test) and, in average, 3 replicate samples of SM and VV satisfied a
precision level of 0.2 by applying 4th root transformation. Patterns of observed and expected species numbers
and H' were compared. Dredge-VV samples showed higher affinity than any other pair. Several dominant spe-
cies in the area were underestimated in dredge samples (e.g., polychaete Heteromastus filiformis, Aricidea assi-
milis, etc.). Quantifying the agreement pattern of multi-species responses was accomplished by estimating
correlations between similarity matrices. Correlation between dredge and VV was slightly higher, but near-per-
fect matches were found in general. Different ranks and composition among principal species lists were pre-
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sumably linked to the effect of penetration depth that differs among samplers. Lower level of some species’
abundance in VV samples (ca. 50% compared with those of SM) was explained in this context. It seemed
appropriate to regard the effect as a probable cause of relatively higher correlations in dredge-VV. Overall bio-
logical features indicated that a better choice could be SM in situations of requiring high data quality. The others
work well, however, on observing and defining faunal characteristics and their capability cannot be questioned

if we do not expect a first-order quality.
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Table 1. Comparisons of biological parameters among the three samplers.
Total
Sampling gear \ Item Taxon
No. of species Abundance Biomass
Dredge (type Charchot)” Polychaeta 62 1176
Crustacea 40 499
Echinodermata 7 20
Mollusca 49 2687
Others 5 118
Total 163 4500
Grab (Smith-MclIntyre) Polychaeta 76 3456 16.032
Crustacea 35 279 5.825
Echinodermata 6 21 78.728
Mollusca 39 1306 189.371
Others 11 168 9.320
Total 167 5230 299.276
Grab (van Veen) Polychaeta 71 2270 13.056
Crustacea 34 302 6.433
Echinodermata 4 38 109.195
Mollusca 46 1048 138.342
Others 7 154 3.839
Total 162 3812 270.865

*biomass not measured
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Table 3. Correlations of species diversity indices (species number S,
expected species number ES and H') among samplers.

Dredge (S) Dredge (ES) Dredge (H")
SM (S) 0.85
SM (ES) 0.62
SM (H") 0.71
Dredge (S) Dredge (ES) Dredge (H")
VV (S) 0.94
VV (ES) 0.90
VV (H") 0.90
VV (S) VV (ES) VV (H)
SM (S) 0.94
SM (ES) 0.75
SM (H") 091

H71e] A4S ] A% B2Hog 3 Aolnt. 7t FF
= dredge®] A% 65 A, SM2] A5 21 A 283 vvel 3
2 13 WAE 71Fo = F3sIAT) Dredge-SM, dredge-VV 18]
I SM-VV 239 A3t Al 1 eE 24 0.62~0.85, 0.90~0.94
a8l 0.75-0.94¢) RO 2 vehdth ol VVIE SM BT
dredgedl B8 AR A3 == AE S e B2
AT Aow AT 4 UATH

ME2| 2t PABQ bl

Table 4= dredge EX 02X E dobgl A} s AMFE
8L 3097 vebd Zolnt. & 30fe] +AFE F B
9] 85%9] ¥l -2 ARk Ao veldn, 3 $3Fe BESR
(MGs)2] MBI S (Umbonium thomasi)?! A2 VERTH
2, 3¢ ol F MBI Venus foveolata®} Moerella sp. 5°1™, 4
9= thRFE(APol)e] LI 1ARE ol(Sternaspis scutata) S 7
o2 et} 599} 691 el 2] Als=ZI0 (Potamocorbula
amurensis)$} FF(Mactra veneriformis) 5-°) AASIAHT TEL
27 A 10997129 9852 AAFE] A8k HlFo]
=& Zow VERiTH

Table 5= SM RO ZTH Fjoyd A} 3|9 AMEE +
HES 209717 Uehd Aelth & 307e] 3T L F U9
85%9 Hl&S At AoE YERT F $HFS OERF
(APoD) Minuspio japonica?) A2 VFERIT) Dredge 29
2} 19990 rank® BEFH-(MGs)Q] MBNHSLG(Umbonium thomasi)

o

Table 2. Precision (SE/mean, n=3) of biological parameters (density, biomass, species number and H') as a function of sampling gears and data

transformation.
Raw data Log base 10 Fourth-root
ftem Gear
Avg. S.D. Avg. S.D. Avg. S.D.
Density SM 0.21 0.13 0.08 0.14 0.09 0.14
\'AY% 0.23 0.14 0.06 0.03 0.06 0.04
Biomass SM 0.47 0.24 0.34 0.24 0.18 0.15
Vv 0.53 0.20 0.36 0.16 0.18 0.10
Species No. SM 0.16 0.15
Vv 0.11 0.04
H' SM 0.12 0.14
\'A% 0.0 0.06
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Table 4. Dominant species from dredge sampler(type Charcot) (Abbreviations: APol=polychaeta, CCi=Cirripedia, CCu=Cumacea, CAm=Amphipoda,

MGs=Gastropoda, MBi=Bivalvia, Others=miscellaneous taxa).

Rank Taxon Species Total Prortion (%) Cumulative proprotion (%)
1 MGs Umbonium thomasi 1224 27.2% 27.2%
2 MBi Venus foveolata 318 71% 34.3%
3 MBi Moerella sp. 270 6.0% 40.3%
4 APol Sternaspis scutata 230 5.1% 45.4%
5 MBi Potamocorbula amurensis 157 3.5% 48.9%
6 MBi Mactra veneriformis 122 2.7% 51.6%
7 CCi Balanus sp. 120 2.7% 54.2%
8 CAm Caprella acutifrons 113 2.5% 56.8%
9 APol Glycinde gurjanovae 112 2.5% 59.2%
10 APol Mediomastus californiensis 100 2.2% 61.5%
11 APol Amphisamytha japonica 93 2.1% 63.5%
12 Others Nemertinea sp.1 91 2.0% 65.6%

13 MGs Reticunassa festiva 34 1.9% 67.4%
14 APol Nephtys polybranchia 81 1.8% 69.2%
15 MGs Inquisitor sp. 71 1.6% 70.8%
16 APol Nephtys californiensis 58 1.3% 72.1%
17 CCu Diastylis paratricincta 50 1.1% 73.2%
17 MGs Odostomia omaensis 50 1.1% 74.3%
19 APol Ampharete arctica 49 1.1% 75.4%
20 APol Magelona sp. 47 1.0% 76.4%
20 CAm Jassa falcata 47 1.0% 77.5%
22 MBi Mactra chinensis 46 1.0% 78.5%
23 MGs Rhizorus radiola 43 1.0% 79.5%
24 MGs Tiberia pulchella 41 0.9% 80.4%
25 APol Lumbrineris cruzensis 40 0.9% 81.3%
26 MBi Nitidotellina sp. 37 0.8% 82.1%
27 MGs Cingulina cingulata 32 0.7% 82.8%
28 APol Aonides oxycephala 31 0.7% 83.5%
29 APol Anaitides koreana 30 0.7% 84.2%
30 CAm Mandibulophoxus mai 27 0.6% 84.8%
30 CAm Synchelidium miraculum 27 0.6% 85.4%
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Table 5. Dominant species from Smith-Mclntyre grab sampler (Abbreviations as in Table 4).

Rank Taxon Species Total Prortion (%) Cumulative proprotion (%)

1 APol Minuspio japonica 1007 19.3% 19.3%
2 MGs Umbonium thomasi 587 11.2% 30.5%
3 APol Magelona sp. 405 7.7% 38.2%
4 APol Heteromastus filiformis 388 7.4% 45.6%
5 APol Mediomastus californiensis 269 5.1% 50.8%
6 APol Aricidea assimilis 178 3.4% 54.2%
7 MBI Moerella sp. 156 3.0% 57.2%
8 APol Sternaspis scutata 139 2.7% 59.8%
9 Others Nemertinea sp.1 134 2.6% 62.4%
10 MBi Potamocorbula amurensis 107 2.0% 64.4%
it APol Cirrophorus furcatus 85 1.6% : 66.1%
12 APol Prionospio paradisea 84 1.6% 67.7%
13 APol Aricidea wassi 82 1.6% 69.2%
14 APol Aonides oxycephala 81 1.5% 70.8%
15 APol Nephtys polybranchia 72 1.4% 72.2%
16 MBi Venus foveolata 69 1.3% 73.5%
17 APo) Glycera subaenea 62 1.2% 74.7%
18 MBI Meretrix petechialis 62 1.2% 75.9%
19 APol Amphisamytha japonica 47 0.9% 76.7%
20 APol Axiothella sp. 45 0.9% 77.6%
21 APol Sigambra tentaculata 44 0.8% 78.5%
22 APol Hesionidae unid. sp. 40 0.8% 79.2%
22 MBi Mactra chinensis 40 0.8% 80.0%
24 APol Glycinde gurjanovae 38 0.7% 80.7%
25 CCi Balanus sp. 37 0.7% 81.4%
26 APol Ampharete arctica 36 0.7% 82.1%
27 MGs Inguisitor sp. 33 0.6% 82.7%
28 APol Notomastus latericeus 32 0.6% 83.3%
29 CAm ? Pseudophotis sp. 30 0.6% 83.9%
29 CAm Synchelidium miraculum 30 0.6% 84.5%
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B L 7h2E) dredge-VV 7Fe] 7 £29, dredge-SM Zto] 7+ A she Aol AAT Ao YEIIL, o]2T RN 5 714
A e o0 vedtt o= Table 39 TR A5 #F A AYY] 549 Aole =G B # gle AoE dEyith
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AR AgE BEHo= F some) AYE ojFI AR
I (19995 VVE AMgsle &4 99 tdEe 46 8%y qielth A2 Bd A EE2] multivariate spatial
gt A4 APBA 223 SHEN AL IS A% AP patternd]) R AFolM = v AFPE T W 7 replicate®] 7F
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Table 6. Dominant species from van Veen grab sampler (Abbreviations as in Table 4).

Rank Taxon Species Total Prortion (%) Cumulative proprotion (%)
1 APol Minuspio japonica 447 11.7% 11.7%
2 MGs Umbonium thomasi 417 10.9% 22.7%
3 APol Magelona sp. 325 8.5% 31.2%
4 APol Mediomastus californiensis 303 7.9% 3%9.1%
5 APol Sternaspis scutata 136 3.6% 42.7%
6 APol Prionospio paradisea 130 3.4% 46.1%
7 Others Nemertinea sp. 1 120 3.1% 49.3%
8 MBi Moerelia sp. 102 2.7% 51.9%
8 MBi Venus foveolata 102 2.7% 54.6%
10 APol Nephtys polybranchia 87 2.3% 56.9%
i1 APol Aricidea assimilis 75 2.0% 58.9%
12 APol Heteromastus filiformis 72 1.9% 60.8%
13 APol Aonides oxycephala 69 1.8% 62.6%
14 MBi Potamocorbula amurensis 66 1.7% 64.3%
15 APol Axiothella sp. 50 1.3% 65.6%
16 CCi Balanus sp. 48 1.3% 66.9%
17 CAm ? Pseudophotis sp. 45 1.2% 68.0%
18 APol Aricidea wassi 44 1.2% 69.2%
19 APol Ampharete arctica 43 1.1% 70.3%

20 APol Glycinde gurjanovae 40 1.0% 71.4%
21 APol Tharyx spp. 39 1.0% 72.4%
22 APol Glycera subaenea 38 1.0% 73.4%
23 CAm Mandibulophoxus mai 36 0.9% 74.3%
24 MGs Inquisitor sp. 34 0.9% 75.2%
25 APol Notomastus latericeus 33 0.9% 76.1%
26 CAm Ampelisca brevicornis 30 0.8% 76.9%
26 MBi Nitidotellina sp. 30 0.8% 77.7%
28 MGs Cingulina cingulata 29 0.8% 78.4%
29 APol Amphisamytha japonica 27 0.7% 79.1%
29 APol Hesionidae unid. sp. 27 0.7% 79.9%

Table 7. Spearman rank-correlations between similarity mactrices, calculated
from dredge, Smith-MclIntyre and van Veen grab samplers.
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Fig. 3. Comparison of dendrograms based on samples from dredge (type
Charcot) (a), Smith-McIntyre (b) and van Veen grab samplers (c).
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