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Ecology of the Macrozoobenthos in Chinhae Bay, Korea
2. Distribution Pattern of the Major Dominant Species

Hyun-Sig LiM and jae-Sang HONG*
Department of Marine Resources, Mokpo National University, Chonnam 534-729, Korea
*Department of Oceanography, Inha University, Inchon 402-751, Korea

A study on the distribution of the major domiant species of macrobenthos was carried out in Chinhae Bay
from June 1987 to May 1990. The 13 dominant species, based on the number of individuals and frequency,
occupied more than 70% of the total individuals. Of these species, 11 species represented polychaetes (85%)
and 2 species molluscs (15%). The dominant species included Lumbrineris longifolia, Paraprionospio pinnata
and Theora fragilis, with a density of 173.3 ( £ 55.4), 169.3 ( * 257.8) and 81.8 ( + 93.3) ind./m?, respectively.
In terms of biomass these dominant species occupied more than 75% of the total biomass of the
macrobenthos. These were composed of 6 species of polychaetes, 7 of molluscs and one echinoderm. The
biomass of Macoma tokyoensis, Periglypta cf. puerpera and Paraprionospio pinnata were predominant (more
than 45% of the total biomass), and their biomass were 14.69 ( + 30.17), 8.71 ( + 29.40), 4.17 ( £ 11.93) g/m?,
respectively. In terms of density, distribution patterns of Lumbrineris longifolia, Paraprionospio pinnata, Aricidea
Jjeffreysii, Magelona japonica, Sigambra tentaculata, Raetellops pulchella, Glycinde gurjanovae were discussed.
In the inner area of the bay with high organic content, Lumbrineris longifolia, Paraprionospio pinnata, Aricidea
jeffreysii, Sigambra tentaculata, Raetellops pulchella were predominant, whereas in the mouth of the bay with
low organic content, Magelona japonica, Glycinde gurjanovae, Sternaspis scutata, Theora fragilis were dominant.
 Lumbrineris longifolia was widly distributed throughout the bay. However, Paraprionospio pinnata, Aricidea
jeffreysii and Sigambra tentaculata had high density particularly in the central part of the bay where there was
high organic content in surface sediment, and these species possibly can be used as the potential pollution
indicating species.

Key words : macrobenthos, dominant species, distribution pattern, Chinhae Bay
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Table 1. The list of the dominant species based on the number of individuals by Le Bris index in
Chinhae Bay during the study period (June 1987 to May 1990)

Rank Species name Mean densit Total % of total Cum. % of Freq. Le Bris
(ind./m? £ SD ind. ind. total ind. index
1 Lumbrineris longifolia(po) 174.75 + 208.79 42989 16.80 16.80 22 172406.53
2 Paraprionospio pinnata(po) 157.23 + 541.33 38679 15.11 3191 22 139099.20
3 Theora fragilis(bi) 8345+ 21093 20529 8.02 39.93 22 76886.59
4 Aricidea jeffreysii(po) 62.11 + 15183 15279 5.97 45.90 22 62859.02
5 Magelona japonicapo) 5646 + 89.73 13889 543 51.33 22 5487464
6 Sigambra tentaculata(po) 4751+9094 11689 457 55.90 22 4703243
7 Raetellops pulchella(bi) 3475+ 26385 8547 3.34 59.24 22 3409175
8 Sternaspis scutata(po) 26.80 * 54.60 6593 2.58 61.82 22 2839273
9 Glycinde gurjanovae(po) 25.36 + 29.74 6240 244 64.26 22 2534020
10 Notomastus sp.(po) 1991 + 39.84 4899 191 66.17 22 2027317
1 Tharyx sp.(po) 18.16 * 42.63 4469 175 67.92 22 1733634
12 S. . costarum(po) 16.16 + 36.83 3976 155 6947 22 16834.19
13 Mediomastus sp.(po) 14.87 £ 69.81 3659 143 70.90 20  14137.16

po: polychaete, bi: bivalve

Table 2. The list of the dominant species based on the biomass (wet wt,, g) by Le Bris index in Chinhae Bay
during the study period (June 1987 to May 1999)

Rank Species name Mean biomass Total % _of total Cum. %. of Freq, Le Bris
(g/m*+SD)  Biomass  biomass total bio. index
1 Macoma tokyoensis(bi) 14.69 + 30.17  5559.894 2264 22.64 22 219954.043
2 Periglypta cf. puerpera(bi) 871+2940 3834244 15.61 38.25 20 135868.422
3 Paraprionospio pinnata(po) 41711193 1813380 738 45,64 22 72150495
4 Acila divaricata(bi) 44711091 1744244 710 52.74 13 33404733
5 Sternaspis scutata(po) 366722  912.149 371 56.45 19 32549410
6 Yoldia johanni(bi) 1.80 £ 6.64 767.990 313 59.58 22 28750413
7 Scapharca broughtonii(bi) 402 + 2688  759.247 3.09 62.67 22 24589.753
8 Protankyra bidentata(ec) 6.86 + 9.24 640.177 261 65.28 19 24394.751
9 Pista cristata(po) 1.89 £ 372 526.268 2.14 67.42 22 20533716
10 Glycera chirori{po) 248 + 3.63 506.854 2.06 69.49 22 19835.085
11 Raetellops pulchella(bi) 1.69 + 753 442869 1.80 71.29 22 17968.873
12 Lumbrineris longifolia(po) 124 + 153 397.094 1.62 7291 22 17144760
13 Notomastus sp.(po) 111£1.73 356.333 145 74.36 18 14694.996
14 Zeuxis caelatus(ga) 1.55 +2.92 347.853 1.42 75.78 22 12715.625

po: polychaete, bi: bivalve, ga: gastropod, ec: echinoderm

A TR AT FH 8, 9, 108 g7l A
A 3,494 2 28 2x7 21340 9 g 99X
34 1,22 RAMe d5A gAY, FddE=
57t 33 HA0d (Fig D. 23 o] $& 3¢ 39
o Ax ZIAW ¢ FdR @ FgeA dert
AuFeE 1, Wty 2 gL JjHez 9
=7k gt mEbA o F4E 2 47 Yol FdE 22X
dde ¢ F YUt AEY B¥&ge EFJL HY,
839l 7,8 9¥lle FE T 4F AN Bx 9
Tt AdAo R ¢, Wetg Ao dee AEoes
gt 53] gdHH o5 2474 A& o A

A 1% 29 288A gtk HEREH 298 A
Hog fashe oA 2ExDe Yoz Fy
Atk 1 F FHole g oF 2d¥dA ¢d AH
1% 20T E8QY. 345 49l kel AW 10
ol A} 58070 A /m* 2 78470 A /m?7} @3}, b2 FAHo
uie] Ao dez 5 9= g Jvehhe #38 34 12
9] 2% 59 28 A/m7t £@3tH e, 84S A s
6957H o5l A AL 2dsA gyt

AR B M 4 A HWFL PP 104.0~3095
A /m?e] W92 A (Fig. 2), 19879 64 19893 7€)
Aoz & dxyen, 7T ALE 19874



164 Ad 4 - ZA4

May 1989

Lumbrineris longifolia

e |—10

e II—-50

® 51— 100

@ 101— 500

@501 000
ind./m?

Fig. 1. Spatial distribution of Lumbrineris longifolia
in Chinhae Bay. P indicates the result of PCA
analysis using five environmental factors, wa-
ter temperature, salinity and dissolved oxy-
gen in bottom water layer, SOC and mean
grain size in sediment.
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Fig. 2. Seasonal fluctuation of mean abundance of
Lumbrineris longifolia, Paraprionospio pin-
nata and Aricidea jeffreysii in Chinhae Bay.
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Fig. 4. Spatial distribution of Paraprionospio pinnala
in Chinhae Bay. P is same as Fig. 2
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Fig. 5. Spatial distribution of Aricidea jeffreysii in
Chinhae Bay. P is same as Fig. 2.
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Fig. 6. Spatial distribution of Magelona japonica in
Chinhae Bay. P is same as Fig. 2.
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Fig. 7. Seasonal fluctuation of mean abundance of
Magelona japonica, Sigambra tentaculata,
Raetellops pulchella, and Glycinde gurjanc-
vae in Chinhae Bay.
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Fig. 9. Spatial distribution of Raetellops puichella in
Chinhae Bay. P is same as Fig. 2.
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01_‘:

3007 Lumbrineris longifolia

2004 Theora fragilis
100+
o

2007 Sternaspis scutata
100+

0O+
2004 Magelona /apon/ca
‘00‘——‘
o

200+ Heteromastus sp.

100+

° 44
20] Amphiopolis megapomus

o ~
20 Nippopisella nagatai ‘
S A
Station

Mean abundance (ind./m?)
8

Transect A

Fig. 11. Distribution of the dominant species along

the pollution gradient of Transect A (St. 1-2-
3-4-5-6-7).

97t B3 F715te] 19899 289 4359704 /m?e]
A3 AEE e Ren, oA §33) st} 1989
AL EgE AA A2E el ALEE FoEuA
957t oA et dEAH ALHY UEY F
Zre do wa} 2ol el SI&S & 7 Utk

(7 Glycinde gurjanovae

G. gurjanovae= A-EA FAE Y A 7R
O EE WUt e A, g%y 4TS v 19
ok A el g Yok (Fig 10). 549 44 T
AT A FA 3%H §7AANA 20703 /m? 0]’
gogon utdle A&7t $AY 28SA g 7
Yol ] AT AFEANE Y=t F 249
o E¥xge ggen FaHon, olfd e
1084714 A& AT n1gel HuA EXF97 Wity
o2 AR guyol, 33 13 25 AYT A ZFIAA
2gstgdth 19009 195 He Wad A48 3 19
20 @3 gon, 480 3 128, 59 34

1034 128 A9 A X Rt 23 A
of we} BEAgo| srjsojx Ayt TUFG 2
29 Yoot RESHA AY 22 Y2 FEIFY
o} =% npade) 34 15 2d)E JEAY el
2d8A gyt Agda B9 28

o] F9 938 ALE AT 59~ VNA/m® BANT
(Fig. 7). 19879 1097 19883 g€l A Hx
ZA7E Aot 198849 119 ol F ALFHez A7}
Z7bahe ot 2 B3 49 5449 = W
5 7o) o] o AtEQ U WEd 4TS nH2
At

o] & ¥ HFEY 7] ©AaFo] FUHE what
uert 34 gaste 22 dehlled, 4718 $3%0
BF 423(+124) %9 APEANAN F=2 % 3z e
o (Fig. 3), o1& BAGAe ¥F d=+ 883 (£ 064)
oAt

(8) Sternaspis scutata®+ Theora fragilis

S. scutata’™ A3 YolA f71 LEETt Fu 4%
o S e 7 YT F2 EXIFL IR,
Adol me} £x el FoeAt F4HA 3 48
A%e Vet =8, T fragilis®y] TUEE 42,

] . SOC content

Sigambra tentaculata

200 Aricidea jeffreysii

Paraprionospio pinnata

100 Notomastus sp.

01____.—-_.____

(0o Magelona japonica _
O

4004 Lumbrineris Iong/foha

200{ Theora fragilis
1004
o}
3 4 5 6

Mean abundance (ind./m2)

0o Sternaspis scutata

12 ) 10 9

Transect B and C Station

Fig. 12. Distribution of the dominant species along
the pollution gradient of Transect B (St. 12-
11-9-8-4-5-6) and C (St. 11-10-9-8-4-5-6).
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233 e
A B¥Sl ALHo HEA Ut iz 1
¥ do] Sage A%S YeEl gt A7 F
Zo| B¥ EAd] |- Lim and Hong (1996a) %
Lim et al. (1995)°] 3413 &3t

Agdd gl 28 g1 B JTFYeR Fe

3. 772 e Fulof T 8B 22

HAge §718 ¥ B2 2T £X S
Stolr 7} §atad, Adet e AT FHAA 3ol
ol2E AHEL i ZAA (Transect) o2 4743
1,8 $3%¢ £EXE YA (Figs. 11, 12). %
A 1-2-3-4-56-774 A& Transect A, B3 11-10-9-8-4-5-6
o]z FAMIS Transect B, 282 B4 12-11-9-8-4-5-
6o o2& ZAMAE Transect CE AR, 2k ZAM
oM 28% $4% 2 544U FEY 9z HFS Y
ey %, ,

Transect AWM=, Capitella capitata’t N BA 1
oA 63MA/m27t E@sted A Y=E vl F Ha
3t A 3REE A $P3A 4kt (Fig 11). =8
R. pulchella’= B3 2014 24070 A /m*e] Y= 2 1A o
43 & 438 Zasgust A 6oAM s8AA /MR
A 92t Zotske Fgolddh. @9, P pinnatas T
Ao FoFoer L Wz 2, BH 24
A 19870 A /m? 2 AXAE JE O Taste ol
At 38, M. Japonicas YANGo 2 B+E AL St
& Aol Heteromastus sp = Lxe RAGW F7}3}
£ Aot S scutata= WNAE T3] 2 =R S
#slthrt A4 5olA 1370 /m* 2 ALAE HolH 9
ez pAAM AT FHEEL Amphiopolis
megapomus= RN E E8sx gov A 5oA
240 A /m*E HRLEE JER A S4F Nippopi-
sella nogataie= Qo7 AFE Aoyt F7lske 3
o]t

Transect B9 C9 A%, 718 #o] & Wide
U279 Sigambra tentaculata, A. jeffreysii R P. pinnata
7 ge 9EE Ued ¥ gsidoz YW 43
2439 o™, Notomastus sp= T F99 A A
dA Be7l Egich (Fig 12). ddgez Yg4&E ¥
7t #lsle 2 Y4B FY M japonica R S. scutata,
ol 52 A NRNEFZN T fragilisHh. FEH L. lo-
ngifiolia’s el AH 129 oside] A4 59 62 A
detne AT FIEY 4774A vinF QA £E3}

At

i

1]

$A2L AAste 71Fo2A, dBF0E A ZAV)
7t F AQE F AR 7123 $AER FadAN,

2712 & 2 3y 2dieAY FUVUEE F4
ol wiFAY Aolt}. oyF FIA
#H & # o] Le Bris A4 (Le Bris, 1988)
g3 AdE $AEL o= 53 AV
2 Zdsle Aol ol &9

pe
o,
w2,
2,
2
o 2
flo
i
i

AEEL ANA Sgd
Zto] g2 Yoy iy SFFEHE i UE &
AL Yehigid &, AgneAe He-AFES BH,
Lumbrineris longifolia, Paraprionospio pinnata, Theora fra-
gilis, Aricidea jeffreysii, Magelona japonica & °I3Th. L.
longifolia®) 7%, F¥dolA H-LHF (Shin abd Koh,
1990), &2 FulA $dF o2 £¥3A=H (Choi and
Koh, 1984; Jung et al, 1995), 58 '&%<4 < 94w (Shin
et al, 1992), 23l ete] &gt (Lim et al, 1991) 3 &l
Ne $HF502 293A Utk &9 P pinnata® 73
$-, Hong and Lee (1983)7F £ ZA|A% §U4F 89
A9 ZANN $¥Foz BIF AL Asit,
dafcte] o sodolMe $HZ oz FHIA FUTh
T3 T fragilise AT JTAHE £ 9z 29
sgout, Fugu A SHY FMe $AFA &
312 okskoh, 28 Sternaspis scutata®] BEole Y
o} (Shin and Koh, 1990; Choi and Koh, 1984) 3 &A%
(Lim et al, 1991) FA $HFo2 23t o
e A Asudeg $3F L3t B5H4EY
F715% o) 43S wede HAe nyd A, 4 4
TFAG] H§HEY 718 FF AojdA 1 o fE F
S £% g Aog AEd ofyd XFHAEY &
7N e £3) HAZ o i d¢s teEg,
T3P0 2e HAE Jrg FFANE Fopsol Ao}

g Aoz wodg

Asutel A 283 $HFEL T {718 Fo| =
& AANA e ALe 283E 7% 54E 7
Ae £50] Bon, olyd BX AL Aty £7]
94 AU E & wgsta Yo & & Yok 53] L b-
ngifoliae A8 Rl A A FRA 2AHE 7HE
QAR Y FOoBA, ZAVT FUY HE B

T¥E 1733~55470 A /m?3 e} weEld Ay AXEE
B dx9 178%E AAsgey, Hd dxe AH 4
oA 1,063/ A /m gt o) H & & G54 5007H
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A/m? (Lee, 1976), FX TN Az 57070 A /m* (Choi
and Koh, 1984), 14770 & /m? (Shin and Koh, 1990), 771
grol A HF 21470 A /m? (Shin et al, 1989), 73 71Tl A
B 21470 /m? (Shin et al, 1989) BT JjHoz
¥ gxoy, Ao 29 AL Jung (1992)°] FY
ol Hag 19833 299 111070 3/m?9} A9 H|&:&
FEOT o] F& fV1EY 3 298 XN w2
dcg dste 2oz 484 Y+ (Kitamori and
Funae, 1960: Lee, 1976: Yi et al, 1982), $2 vty ¢}
2 o ug Ao drr} £& AR Hol
At F7129 Hezt FaH ez gve A 1A
Ao AAStL vty #edt

GEFQ P pinngtas AT FHAZ $4
FOBAN, AL 5 BF 169304 /m?) AEE B
g, o] F& {7180 FHaL g5 FENATFO
Zadte YoM $EZoE et n ¢4 Jdd
(Yokoyama, 1981). E3 Tamai (1981)¢} Yokoyama and
Tamai (198D 939, o] F& R He 2] zpold] wpet
47HA] typel B UE 4 glon ztzh N2 4 Ag A
A4 (niche) T= th2d, 1 FoME {7129 Y
S UER 283 £ type AY ASE B v}
ek AFAA o] %9 474 typedl WX Bo
A E7EH AF7} o] FolAA 2 Fyolnz B
AFAXNE typeS UrAE Eth Bt $7129%
7b 22 Uiy BHENAH & 9x2 2ddTE A
typeS EFat JaAZFoA P AFES ot
Fo T AT BFAAY ARES} AT, o] F9
Ao Ao & Exde HY 3 9 % 1004, °]
AAEL U A v8l §71EFo] JUFoz 1
9 FFE 3A v FEECIY 23 FaE
Hfsol A Hol7t He 4 #7180 FHI A
o] #F HAEAA o] £9 WL E w3& gy g
olol@}at HAH Bt (Takahashi et al, 1986).

B 2A A3 vlibio] A sbE e o] £ Transect
A9A, P pinnates AH 3904 71 & U5 E e
W=, Hong and Lee (1983)9] Ao} vlus] £ o,
o] 29 £EX It & sl YA A Kitamori
(1963)¢} Tamai (1982) &2 ©] Fo] ¥& &&E419
f712.99 ARFolg g, og Asfute] 4
& Hw, wpibuk ywre] e do] AZge & £ gt
(Hong and Lee, 1983). ¥ ZAIME o] & HFEe
F18 39 F7k9 @A Yeot Fobele ¢y A

BAE dEha QoH (Fig 3), & 24712 39 Fo
QAR WA BFARI AS BT 9L F5Y

T dgolHn Az dn getM B F oY 2
o #azt ANA AFHA gL AeH EAY ¢ R

- BUA, ofdE I Tt At vhdet FodA 3

g 872 Asx=g9 A3} (MOE, 199DAAE o] zAaz
Me 383 & £ YU dakA of o dxst AL
Aoz 7a¥ AAAE 19909 59 o] F FA} FaH
A7) i & F flon, o) FFE £HA 9
87 e AEAE g 239 A4 AR
FejstA 2AL} o FojH ok g},

B Magelona japonica®) A o)A e 8 B¥Y
L, 9y S de ¢ AT AGd YA FHE
ojAtt. o2 BHEL F71E FFo| U 3271% 2A
et ujs) JohHez wor Hit YTE 87742
Audez zyd HAJY. oHF BE FFL
e Hge FEANE FAEA AAHUL Z, Oh
and Kim (1976)& A dtold 3@ =F=2 A3 9
o JFS wol] B RoMe o] Fo] & WUEE
MAgtin 3G, Vi et al. (1982) 5 £447e] A of
Zo] YoM F2 WAHJATGT BIAE, oy
o BEGEE Aol A EEFEF o fAEA
o wpgtA o]EL wtA A g Wit B Yy 9
< B, Yo v HARE AQHoZ 2HI ¢
YT HYL 39 Exgoz ax gurii gohdr) &
H, M japonica®l AZE A HES By 6 79 2
E7F FobAI L 11, 12€ 9] Yol E AFHF& YeR 1
Aok, B AFgXE o] F 7F9A7] Fol daixe
ZAHH 7] ggoy d§39 9x 7k ofd A
Az g 9x FrtolH, 1 0% 9 U e HA
T27) FRE A% Aoz A

T8 FFo] =2 Asgre fut GG HE Sigam-
bra tentaculataSt Avicidea jeffreysii7t £ UEZ £33
Aok o5& A5EA 7, 8¢ U Foz AU} £
™, 1990 38 A} 2= E AT B S ten-
taculatas AEH ] Wxr}t Frista 39 Ao dEE
Jehlle A& B9, o] Aj7]d o Ay X7t o
vt vt FAM B £ Aok BF A jeffrysiis B

©:

F9 10 110 F8 BX g go|ien, FARE ¥4 2
FANE F718 T wet o] Fo] ZX7F FFS ¥
39l whEtd of £& Asgeel Wiuk 2@ S 1
Bl M2 AFFT22ANY 7Hs4E A48 + e
m, oz ALAQ FAUL Bag FoE gddd
48 ol sl 5 Raetellops pulchelia®) FE FLIL
AA 1, 29 2ol wtel YA sHGolUTt o]HF £ X

frd2 o Fo] F718 L9527 ¥& X& H3dde
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A& Jehl £3 9= Kitamori (1963)9 47 Zs}
2o 28u dEddle 718 #Fol o] Fo] g3}
¥ ooz Fold Byl ohg WA &3 2
o2 A #Ao] G3Ho gL NA = FHALSHA
ge AsdelNe 985 EH 97AAE g A
o 23 ¥ xS 2~NA/m7t 28 AL A
e, Addel 24 A9 €A 4t gtA W
st B¥dr} Ata Agoz HAR ¥ A% 84
ol 3AHE ALHH 28 Uxk EofA1l EX9x
yrte g 335 F714& 7M1 Ava & 4 Qi

ZEHoE, H718d 9% 2957 ¥& WY 3
qAE Aidez ¥ Y=g YL, v 989
o2 T2 YUyl BAde FEL GEFY C capi-
tata$} P. pinnata 'L O|MHARA R pulchellaHTh. EF
F18 2957t 33 & e LRIt v3, Fo
A (transitory zone)ol B = BHNM< M £
95 g He 3 e UZ4E gidte $E&, R
F9 L longifolia®t 1R # 52 T. fragitisch. 281
#7018 gFo] & UM e 9=rt B3 §r1E8F
o] 4jFez B iz Ya4E AL dxyt F7}
st 258, YR FQ M japonica, Heteromastus sp., =
955 A megapomus 13t

oj4a} go] Ao £HF F8 $HFE BT
woel A4 Axe, ATy 87 EAU F712%99
F9g Aoz Yeya Yol & F dow, =
olg2 u ¢7d FE BYEFE F, E5Yid EEF
2 2 Undd BX¥de £ 5225 Ug § itk
AZEz By dF Uk W o] A& 3
Fo] FINNE Hole F 528 FEHAWY. ¢ 9§
Ao g BxOI Agol HEM Ypgdez
2xdo] #AHE £ o2 EAXNAND g2tA &
o7 ol $HE MY 5o & EX P99 A4
yuxe yzl2Ry &ute] 2 g9 HIIE FHH 7}
AL Aoz AdHA, I FANE 53] L4 ABFo
WA, @A A% 9er) 24 E 23S e P opin-
natg= G029 U% Wiyt F2% gu|E A Aoz
A4 4% A&y 2 e WIE wetdly)
A E, goz B dFoAMed & AR, o8 &
HEE I ANTEY A7 FHol1E A%AH AH
ZA ZA7F desid

FH, LHAZEY o]HF FX F4L HAE 2 £
9 F-273Q 83 L 249 9% o, HEFHH
A 89 AR A 5 FX L FH AASA o
HHNE 239 Aoz 44d gA $HFY £X4

FEE A 8.4 dfAE, F14A0 42 Yo
AE F33e B M E A7 o] RojAH B}
AEE FAe] 715E Aoz Avdr wg Yt AH
A 2 IEZ ML e BERQ S tentacu-
latast A. jeffreysiie THe HAME f71E 249 A
BZo2A AT 7 JeAY o7 s B 7
2ol #79 Wsle] W& AT YHEY A7t &
.

o ok
R =

ARy ANFE THY YHGH A7y @z
F9 943 ¥ G4 A 282 A4 5
2 2P HEE FAC 23ty $ASS Aus A,
% 287% 712H 49 13%0] A 9 AASEY 0%
ol4& AP e, dRF 1% (85%), 9ASEY
2% (15%) & AAGAY. AT +3F L 27 Lu-
mbrineris longifolia$k Paraprionospio pinnata R oo} 7
Ql Theora fragilis82™, 27 BT 173.3 (£ 554), 169.3
(+2578), 81.8 (£ 93.3) MAl/m?o] D=t 3 A&
F $ATE 1T A AHB AEFY 5% oS
AA}L o drRFI} 65, AATEC] 7F, FAF
Eo} 1Zo)3te}. ol T Macoma tokyoensis 2 Perigi-
ybta cf. puerpera, 12| TEFS Paraprionospio pin-
nata® AEFo] $HE A o]Fo] AA BEFY oF 45%
ol & AAEHeH, BEFS 47 1469 (£30.17), 8.
17 (£2940), 417 (£1193) g/m’oINch. @A olE ¢
g 7hed 659 TR 159 ol AT Lumbrine-
ris longifolia, Paraprionspio pinnata, Aricidea jeffreysii, Ma-
gelona japonica, Sigambra tentaculata, Raetellops pulchella,
Glycinde gurjanovae)® Wated X S4& =93tAnh
YA2 H718 FFo] ¥ U g F2 AYgs
Lumbrineris longifolia, Paraprionospio pinnata, Aricidea jef-
freysii, Sigambra tentaculata, Raetellops pulchellast w+e]
Y79l MA3l= Magelona japonica, Glycinde gurjano-
vae, Sternaspis scutata, Theora fragilis 59 X7} 53
oo gk A FHASA Lxde FL
Lumbrineris longifolia, 9% 4% FH £HsA £
X 3&= £ Paraprionospio pinnata, Aricidea jeffreysii, Si-
gambra tentaculataZ A, ©15& HAE §718 ol v
1 Ee 9o Fdsa o} F71E 299 AR
o2 AHE & T 7HeAE AAEa it
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