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The southwestern continental shelf of the East Sea, Korea developed mud deposits as a belt in the inner
shelf area from Pusan to Pohang. The general surface sediments consist of very poorly to poorly sorted
muddy sediment. The differences of physical, geological and geomorphic conditions in the study area may
control and produce distinctive foraminiferal populations. To establish a baseline of environment for the
muddy sediments in the southwestern continental shelf of the East Sea, 17 stations were sampled and
proved to contain 45 species of living benthic foraminifera. Analysis of the foraminiferal populations in
cluster analysis recognized to five habitat zones. These habitat zones contain distinctive cooccurrences of the
entire occurring species. Foraminiferal community composition appeared to be closely interrelated of water

masses, depths, nutrients and sediment characters.
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Fig. 1. The bathymetry map of the study area.
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Table 1. Locations of surface sampling stations.

Sample Water
Ne, Lat. Long. depth(m)
G-6 N35° 29' (7.50" E129° 30' 32.94" 82
G-7 N35° 29' 45.30" E129° 35' 15.90 120
G-10 N35° 29' 45.30" E129° 30° 00.72" 39
G-11 N35° 36' 02.16" E129° 39' 51.90" 138
G-12 N35° 41" 55.68" E129° 37’ 59.58" 105
G-13 N35” 48' 04.32" E129° 36' 01.08" 77
G-14 N35° 56’ 03.18" E129° 39' 01.92" 128
G-15 N35° 56' 02.64" E129° 41' 58.80" 211
G-21 N35° 56' 07.80" E129° 28' 58.62" 71
G-22 N35° 29' 03.66" E129° 23" 59.46" 24
G-23 N35° 26' 59.40" E129° 27" 28.20" 69
G-24 N35° 25" 59.88" E129° 26' 00.30" 59
G-25 N35° 24' 31.32" E129° 27" 15.00" 79
G-26 N35° 23" 04.68" E129° 23' 58.26" 54
G-27 N35° 22" 31.32" E129° 20" 30.96" 65
G-28 N35° 17" 00.18" E129° 15" 59.16" 71
G-29 N35° 13' 59.58" E129° 18" 31.50" 67
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Fig. 2. Location map of sample stations.



16 29F - 247 4

2 Yol &) 5175.% ‘—E." =
a‘°ﬂ’\1 R e - M
71 & &2 A2 (wet sieving)g 3t 4¢ o]&te] M
1% calgon -2-94-§- o] pipette method 2 £A435+5]
Zie AFEE o] 83t BAAE sgiey, §
FE-E Folk(1980) ¥ of] uhghc}.
FRNE ARE I3 1omold 20 mE ARG 43
HEL HAA ZA] buffered formalin £-98(5%, buff-
Hexamethylenetetramine to pH 8 or 9).2 &}l t}.
*d% *—Jfﬂ@loﬂﬁ buffered formalin § 0 2 22|89 A|FE 244
7P°Mi°ﬂ 40A & A3t silt, clay 18] formaling A o}
£ @< Al8E 50% Isopropyl alcohol®} &7 ZalA~elHo] By
T BEE AEe doRlE g £ S TEs)
st 0.1 g2l 2= Z(tose Bengal)Z 6~8A]7F Eot A7
49A) 2 =823 Tsopropyl alcohol-S A AA T ML A&
evaporating basin® 2 &7 “Soap-ﬂoated" method (Howe,
1941)8 21838l f323 RS BEAzl & o8 °ﬂ"1 40~
60°CE HAZAZAT 2128 Al8& dolgle MM 2 AAS
:rLt“ 317] 918t Bl AMA 508 AHgste] B4 sTh
drzoz U HHEZ FAE AR oA Aolgle A
FEFTH wet ELFE TEIn 2 AHZY FAb
Golr 7] ke F 3B (cluster analysis)S AH8-8HT}.
170 BN A2 % 4559 Aol ANY $33
‘90 31-8 S-(presence or absence) A+Eeol] FAZ Jaccard
coefficient(Jaccard, 1908)& -3}53t}. o] & o] &3l] 7z} AA 3}
9] FAL=E heta}la B3 7541 (unweighted centroid method)
o2 JAEAE A

> o fu

ﬁ Es E
fr XL > o

]

28 o2 > oo
EO
H
M
12«

o o

ol 1o

e
g 4
Z oy
9 jﬂ

o ot

o = W1 X2
}mém\mozmd

oA BAE 177 F2EHREY JRBEANAI:
# 2 AES FET) A% Y

35°30'

! F= ctm+z
ao; D ]///A‘ sM+sC
f 0 10 20(km)
Il 1 ln
129" 00 129° 30 130° 00

Fig. 3. Distribution of surface sediments in the study area. Sed-
iment types refer to Table 2.
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Table 2. Texture and grain-size characteristics of surface sediments, including sM=sandy mud, sC=sandy clay, C=clay, M=mud, Z-=silt.
Smple Composition(%) Textural Parameter Sediment Water
No. Sand Silt Clay Mean Sorting Skewness Kurtosis Type Depth(m)
G-6 0.00 54.99 45.01 7.60 1.82 -0.12 1.06 M 82
G-7 19.07 43.58 37.35 6.73 2.60 -0.34 0.82 sM 120
G-10 1.71 52.72 4557 7.49 1.83 -0.18 0.96 M 39
G-11 0.20 42.89 56.91 8.08 1.85 -0.17 1.17 M 138
G-12 0.17 41.31 58.52 8.05 1.64 -0.19 0.96 M 105
G-13 0.37 3157 68.06 8.39 1.32 -0.25 1.12 C 77
G-14 0.32 3842 61.26 8.60 1.43 -0.01 091 M 128
G-21 5.41 28.46 66.13 9.34 2.73 -0.09 0.85 C 71
G-22 20.60 30.52 48.88 7.73 3.66 -0.07 0.74 sM 24
G-23 0.00 27.86 72.14 9.43 2.04 -0.08 0.80 C 69
G-24 2.49 25.33 72.14 9.56 222 -0.04 0.75 C 59
G-25 12.82 21.84 65.34 9.20 317 -0.22 1 sC 79
G-26 . 172 31.03 67.24 945 2.48 -0.07 0.68 C 54
G-27 0.40 87.53 12.06 6.29 091 -0.45 7.28 z 65
G-28 3.52 29.63 66.85 9.43 2.50 -0.08 0.73 C 71
G-29 1.97 28.68 69.35 9.54 2.37 -0.04 0.72 C 67
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Fig. 4. Distribution map of sorting of surface sediments.
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Fig. 5. Dendrogram resulting from cluster analysis of foram-
iniferal population data. A, Stations; B, Habitat zones.

ol BHA o] Fo] glonz 150 olujelr] Aot g
1= A B = 2 S ’%lo}%x% Zﬁ’ﬂ’“ Tor‘—c‘a'“%" 7 H(population)<-

& Btz ek SR A
27 7—% "1”?19 = 764@10“ A %551‘*%’: FE2A FAA
o] A th(Table 4).

A 21#] 1(habitat zone 1}& A& G10, G12, G13 2ol &4t
oA a7iale] dghe utel 241 oF 100 mej o] Ao g |
AP Aol A3 BEgEe Aoz 45 Yot
(Fig. 6). ©] A& EIX Y5 F& Nonionella turgida, Pseu-
dononion japonicum 12|31 Rutherfordoides mexicanus©]CHTable
4). E4 &% Nonionella wrgida’= Y& o] A3 H& 47 At
9] GRE7 35%% AdeA GwiHoz FIIrhHMurray,

QAL

1991). o] MR F(1986)e] HEAMEe dR2AM 53 HF
o] G W A9 R AtaHch

A} &12) 2(habitat zone 2} A1 8B G23, G26-29 2| eln] Fite]|
N GAIA o) Qe whek 441 oF S0-70 m A9 0 2A 1|4
A go] FAEH EEEE 5% v|sle JuH R 2F A
SolthFig. 6). ©] AHJe EAH FL& Alabaminella wed-
dellensis, Ammobaculites obliguus 712|31 Epistominella naraensis
o]tH(Table 4). Alabaminella weddellensis$} Epistominella naraen-
sise YRR A3 GREA o 34%9) AN A BT
SchMumay, 1991). ©] A The A s vlmeled Zo)
ok AL G e ol BEae Aeoz uhdfs
o] GG W A Qo F AT, 1986).

X #1=] 3(habitat zone 3)&- A| & G14, G6 A Fol &4hol| A
28700 UA i (mud belyel ole 7Hatelel vehte 7]
o] thFig. 6). o] AF L FA 80~130m B 711 U4 §
HEo] 2k A|Holt}. o] Ao EAAHQ F& Epistomine-
lla naraensis, Stainforthia exilis tenuata©]THTable 4). o] A 2] Z]

AR 17} el EAeke AAA 59 HEA 9 (transi-



18 >

- A7

AN

.7‘:}_§_o§

- HFHY - olAd

Table 3. Proportions for the living foraminiferal populations in surface samples from 17 stations.

Habitat Zone 1 1 1 2 2 2 2 2
Station No. G-10 G-13 G-12 G-23 G-26 G-29 G-27 G-28
Depth (m) 39 77 105 69 54 67 65 71
Sediment type by Folk M C M C C C Z C
No. of species 8 12 5 7 8 12 15 11
Fraction picked 1/64 1/64 1/16 1/64 17128 1/128  1/64  1/256
No. of individuals per 20 ml 3520 2112 160 2432 1536 3968 2176 6400
Alabaminella weddellensis 18.18 30.30 0 68.42 16.67 19.35 11.76 16
Ammobaculites obliguus 1.82 0 0 7.89 8.33 12.90 14.71 12
Astrononion stelligerum 0 0 0 0 0 0 0 0
Bolivina decussata 0 0 20 0 833 323 0 0
Bolivina robusta 0 0 0 0 0 6.45 0 0
Brizalina pacifica 7.27 6.06 0 2.63 0 3.23 0 0
Bulimina sp. 0 0 0 2.63 0 0 5.88 4
Cribrononion clavatum 0 3.03 0 0 0 323 0 0
Cribrononion sp. 0 0 0 0 0 0 0 0
Discammina emaciata 0 0 0 0 0 0 0 0
Discammina sp. 0 0 0 0 0 0 0 0
Discorbis chinensis 0 0 0 0 0 0 0 4
Eggerella advena 0 0 0 0 0 6.45 2.94 0
Epistominel[a naraensis 0 6.06 0 10.53 25 3.23 14.71 4
Epistominella nipponica 0 0 0 0 0 0 5.88 0
Florilus japonicum 0 0 0 0 0 0 0 0
Gaudryina karihaensis 0 0 0 0 0 0 0 0
Gaudryina niigataensis 0 0 0 0 0 0 0 0
Gaudryina ogasaensis 0 0 0 2.63 8.33 0 294 8
Globobulimina pacifica 0 3.03 20 0 0 0 0 0
Haplophragmoides columbiense evolutum 0 3.03 0 0 0 0 0 0
Hopkinsina glabra 0 0 0 0 0 0 2.94 4
Islandiella norvangi 0 3.03 0 0 0 0 0 0
Lagena gracilis 0 0 0 0 0 0 0 0
Nodosaria sp. 0 0 0 0 0 0 0 0
Nonionella stella 5.45 15.15 0 0 0 0 17.65 16
Nonionella trgida 3.64 9.09 20 0 8.33 0 294 12
Pleurostomella alternans 0 0 0 0 0 0 0 8
Pseudononion japonicum 60 15.15 30 5.26 0 19.35 5.88 12
Quingueloculina seminulum 0 0 0 0 0 0 0 0
Quinqueloculing stalkeri 0 0 0 0 0 0 0 0
Reophax scorpiurus 0 0 0 0 0 0 0 0
Reophax sp. 0 0 0 0 0 0 294 0
Rosalina bradyi 1.82 0 0 0 0 0 0 0
Rutherfordoides mexicanus 1.82 3.03 10 0 16.67 0 2.94 0
Silicosigmoilina abyssalica 0 0 0 0 0 0 0 0
Stainforthia exilis tenuata 0 3.03 0 0 0 0 0 0
Textularia earlandi 0 0 0 0 0 3.23 294 0
Tritaxis fusca 0 0 0 0 0 3.23 0 0
Trochammina japonica 0 0 0 0 0 1613 0 0
Trochammina nobensis 0 0 0 0 8.33 0 2.94 0
Uvigerina akitaensis 0 0 0 0 0 0 0 0
Uvigerina excellens 0 0 0 0 0 0 0 0
Uvigerina peregrina dirupta 0 0 0 0 0 0 0 0
;i 0 0 0 0 0 0 0 0

Uvigerina se, is

tional zone)2 2 R odz|i} ¥ alA YeEhE 22 A4z 5 1
Tt M AR 164 A o2 Bo] H A Yehdt(Table 3).
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Table 3. Continued.
Habitat Zone 3 3 4 4 4 5 5 5 6
Station No. G-14 G-6 G-22 G-24 G-25 G-11 G-15 G-7 G-21
Depth (m) 128 82 24 59 79 138 211 120 71
Sediment type by Folk M M sM C sC M sM C
No. of species 17 6 3 5 4 8 5 3 1
Fraction picked 1/32  1/256 17256 1/128 1/128 1/64 1/16 1/512 1/256
No. of individuals per 20 ml 1376 1536 1280 1024 1152 512 176 3072 256
Alabaminella weddellensis 2.33 0 40 375 5556 0 0 0 0
Ammobaculites obliguus 0 0 0 0 0 0 0 0 0
Astrononion stelligerum 4.65 0 0 0 0 0 0 0 0
Bolivina decussata 0 0 0 0 0 0 0 0 0
Bolivina robusta 0 0 0 0 0 0 0 0 0
Brizalina pacifica 0 0 0 0 0 12.5 36.36 0 0
Bulimina sp. 0 0 40 0 0 0 0 0 0
Cribrononion clavatum 93 0 0 0 0 0 0 0 0
Cribrononion sp. 0 0 0 0 0 0 0 3333 0
Discammina emaciata 0 0 0 0 0 12.5 0 0 0
Discammina sp. 0 0 20 0 0 0 0 0 0
Discorbis chinensis 0 0 0 0 0 0 0 0 0
Eggerella advena 0 0 0 0 0 0 0 0 0
Epistominella naraensis 16.28 16.67 0 125 2222 12.5 9.09 0 100
Epistominella nipponica 0 0 0 0 0 125 1818 3333 0
Florilus japonicum 0 0 0 0 0 0 0 0 0
Gaudryina karihaensis 0 0 0 0 11.11 0 0 0 0
Gaudryina niigataensis 0 1667 0 0 0 0 0 0 0
Gaudryina ogasaensis 0 0 0 0 0 0 0 0 0
Globobulimina pacifica 9.3 0 0 0 0 12.5 0 0 0
Haplophragmoides columbiense evolutum 0 0 0 0 0 0 0 0 0
Hopkinsina glabra 0 0 0 125 0 0 0 0 0
Islandiella norvangi 0 0 0 0 0 12.5 0 0 0
Lagena gracilis 2.33 0 0 0 0 0 0 0 0
Nodosaria sp. 2.33 0 0 0 0 0 0 0 0
Nonionella stella 2.33 0 0 0 0 0 0 0 0
Nonionella turgida 0 0 0 0 0 0 0 0 0
Pleurostomella alternans 0 0 0 0 0 0 0 0 0
Pseudononion japonicum 4.65 0 0 25 0 12.5 9.09 33.33 0
Quinqueloculina seminulum 2.33 0 0 0 0 0 0 0 0
Quinqueloculina stalkeri 2.33 0 0 0 0 0 0 G 0
Reophax scorpiurus 0 16.67 0 0 0 0 0 0 0
Reophax sp. 0 0 0 0 0 0 0 0 0
Rosalina bradyi 0 0 0 0 0 0 0 0 0
Rutherfordoides mexicanus 0 1l6.67 0 125 0 0 0 0 0
Silicosigmoilina abyssalica 233 0 0 0 0 0 0 0 0
Stainforthia exilis tenuata 9.3 16.67 0 0 0 0 0 0 0
Textularia earlandi 0 1667 0 0 0 0 0 0 0
Tritaxis fusca 0 0 0 0 0 0 0 0 0
Trochammina japonica 0 0 0 0 1111 0 0 0 0
Trochammina nobensis 2.33 0 0 0 0 0 0 ¢ 0
Uvigerina akitaensis 2.33 0 0 0 0 0 0 0 0
Uvigerina excellens 23.26 0 0 0 0 0 27.27 0 0
Uvigerina peregrina dirupta 0 0 0 0 0 12.5 0 0
Uvigerina segundoensis 2.33 0 0 0 0 0 0
ponica, Pseudononion japonicumo]TH(Table 4). o] 2|42 2H(1986) 8o oldl] MR & 7t Q&S v R & HQlth
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Table 4. Five habitat zones and the characteristic species of each
foraminiferal community.

Habitat Zone Characteristic species

Nonionella turgida
1 Pseudononion japonicum
Rutherfordoides mexicanus

Alabaminella weddellensis
2 Ammobaculites obliguus
Epistominella naraensis

Epistominella naraensis

3 Stainforthia exilis tenuata
4 Alabaminella weddellensis
5 Epistominella nipponica

Pseudononion japonicum

35°30'

% Habitat 1
I erabienc 2
% Habitat 3
B novitata
V2 vavitaes A

0 10 20(km)

L L I
129° 00 129° 30 130° 00

Fig. 6. Map of five habitat zones characterized by different
foraminiferal communities.
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