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Seasonal Fluctuation of Macrobenthic Communities in the Osaka Bay, Japan

Kyoichi TAMAI

The investigation covers seasonal fluctuation of macrobenthic communities at five stations
of 10 to 39 m deep in the Osaka Bay during April 1979 through March 1980. The Smith-
Mclntyre grab with a covering area of 0.1 m? collected three samples at the shallowest sta-
tion 1 and two samples at the four other stations at each of 15 samplings repeated qiuring
the one-year period. The materials were washed through a sieve of 1.0 mm mesh. ‘

Except the biomass and density at the stations 1 and 2, the biomass, density and number
of species of macrobenthic animals increased in summer, June and July, and decreased in
autumn and early winter, September to December, as usually found in many localities in
Japan. At the exceptional station 1, however, the biomass and density appeared high in the
autumn as well as in the summer. Recruitment of two dominating polychaetes. Parapriono-
spio sp. (type A) and Cirriformia tentaculata causes the additional peak in the autumn. The
specific feature found at this particular station is explained by the change of fauna in the
warm season. Namely, the dissolved oxygen deficiency occurred in the summer and killed
many species out; the two polychaetes entered into the vacant niche and prospered there in
the autumn : and thus there occurred two peaks of abundance of the macrobenthos.

Success of recruitment of Paraprionospio sp. (type A) seemed to have changed year to
year at the station 2 of 15 m in depth. The yearly fluctuation of the dominant polychaete

resulted in remarkable change of the seasonal fluctuation of macrobenthos at this region.
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Fig. 2 Seasonal fluctuations of water temperature, salinity and dissolved oxygen con-
centration at the bottom, stations 1-5, April 1979-March 1980.

Open circles, closed circles and triangles denote water temperature in °C (T),
dissolved oxygen concentration in % (DO) and salinity in % (8).
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Table 1 Physico-chemical characters of bottom sediments taken at the
stations 1-5 in the Osaka Bay, on March 9, 1980.

Station Total carbon Total nitrogen Ignition loss Mud content*
(mg/g dry mud) (mg/g dry mud) (%, 850°C, lhr) (%)
1 2.77 0.30 2.7 10.9
2 21.17 2.23 11.3 98.8
3 22.65 2.17 11.2 98.8
4 17.34 1. 48 8.8 75.5
5 18. 58 0. 99 7.6 47.3

*Mud content is given in the weight percentage of fine particles less than 63 gm in diameter.

HBENREEHIKRO Stn, 2, 3, AEHESHEN LR CEESNSSHV Stn. 4, 5 03 74— S
s bhn (Table 1), EEOXD LA TEBADKENL Stn. 1 £Stn. 4, 5 THEKHE <, Sm.
2,3 TRFEVEELLRS,

PlED#ERYRET5 L HEEERL, R - BWE0RELYZ0 EEHGCBTERER
DET+5 Stn. 1, (SR < RERO Stn. 2, 3, EEHLENER DRER CHRERESIT
HEOETF LA Stn. 4, S 3K h b,
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FRTHE LAY P AOBER, £8%E, HEEERIHRE Stn. 1 THkA (63.38, 6349
fEfk, 28.8%) Ao Stn. 3 TR/ (3.38, 87f#k, 5.5fF) THS (Table 2), FDfiD
SHWECTRBERS ~9 8, EEWE20~400ME, HEEEE I ~13EThHD, W ThombT

Table 2 Annual means of biomass, density and number of species of the macrobenthic
animals at the stations 1-5 in the Osaka Bay, April 18, 1979-March 9, 1980.

Taxonomic group
Station Total
Polychaeta Crustacea Echinodermata Mollusca Others

1 44.59 0.76 0.35 4.33 3.28 53. 31
Biomass* 2 8.24 0.04 0.09 0.73 0.12 9.22
3 197 0.4 0.34 0.36 0.18 3.26
(g/m?) 4 4.53 0.23 0. 66 2.08 0.67 8.17
5 4.87 0. 40 2.34 0.65 0.78 9.04
1 5756 107 57 218 211 6349
Density* 2 357 10 7 21 6 401
3 54 1 9 10 4 87
(Ind./m?) 4 142 10 14 86 16 269
5 168 18 39 32 25 282
1 18.8 2.5 0.5 3.0 4.0 28.8
No. of sp.* 2 6.4 0.5 0.4 L1 0.6 9.0
3 3.5 0.6 0.5 0.7 0.2 5.5
(No./0.1m?) 4 6.9 0.9 1.0 L9 1.3 12,0
5 8.3 1.3 L1 L3 1.2 13.2

* Biomass, density and number of species exclude individuals heavier than 0.5g in wet weight.
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Table 3 List of 45 major macrobenthic animals ranked by number of specimens collected
at the stations 1-5 in the Osaka Bay, April 18, 1979-March 9, 1980.

Rank Ta)é?glcl);mc Scientific name ! 5 Sta;xon Z 5 Total g;?e‘gg‘t;e
1 P Paraprionospio sp. (type A) 7386 521 1 — — 7908 24,96
2 P Euchone sp. 5976 203 16 15 5 6215 44, 57
3 P Lumbrineris longifolia 5314 44 2 2 — 5362 61. 50
4 P Cirriformia tentaculata 1565 1 — — — 1566 66. 44
5 P Sigambra tentaculata 1324 110 24 50 31 1539 71. 30
6 P Glycinde sp. 765 34 9 42 76 926 74,22
7 P Pseudopolydora sp. A 801 6 — 7 2 816 76. 80
8 M Theora lubrica 376 19 16 204 53 668 78. 90
9 P Prionospio cirrifera 531 5 — — — 536 80. 60

10 P Polydora ciliata 504 — — — — 504 82.19
11 Te Phoronidea sp. 411 — — 2 2 415 83.50
12 P Spiochaetopterus costarum 285 18 14 13 i1 341 84.57
13 Co Hexacorallia sp. A 254 2 — 19 46 321 85. 59
14 E Ophiophragmus japonicus 252 — — 1 57 310 86. 56
15 M Musculus senhausia 266 2 1 1 270 87.42
16 C Corophium acherucicum 254 — 1 1 1 257 88. 23
17 P Capitellidae sp. A 217 — 1 2 5 225 88. 94
18 M Raete rostralis 211 — 1 2 3 217 89. 62
19 P Euclymene sp. 12 — — 98 104 214 90. 30
20 Ne Nemertinea sp. 152 7 1 11 17 188 90. 89
21 P Nectoneanthes sp. 104 17 1 7 10 139 91.33
22 P Oxydromus sp. 102 21 2 3 7 135 91. 76
23 P Paraprionospio sp. (type B) — 38 37 12 24 111 92. 11
24 P Glycera chirori 75 18 2 2 9 106 92. 44
25 Co Hexacorallia sp. B 99 — — — — 99 92.75
26 M Macoma tokyoensis 47 40 — 6 1 94 93.05
27 P Aonides sp. 93 — — — — 93 93. 34
28 C Cumacea sp. 84 — — — — 84 93, 61
29 P Asabellides sp. 81 — — — — 81 93. 86
30 P Prionospio malmgreni 80 — — — — 80 94.12
31 P Nephtys polybranchia 26 12 3 18 19 78 94. 36
32 E Holothuroidea sp. 3 4 8 14 48 77 94. 61
33 E Echinocardium cordatum — 17 18 27 11 73 94. 84
34 P Sternaspis scutata — — — 51 18 69 95. 05
35 P Poecilochaetus japonicus 2 2 14 33 12 63 95.25
36 P Harmothoe imbricata 55 — 1 2 2 60 05. 44
37 P Dorvillea rudolphi ¥ - - - - 59 95. 63
38 P Eumida sanguinea 57 — — — — 57 95. 81
39 P Glycera alba 56 — — — — 56 95. 99
40 P Amphicteis gunneri 54 — — — — 54 96. 16
40 C Copepoda sp. 25 23 2 3 1 54 96. 33
42 P Lagis bocki naikaiensis 51 1 — — 1 53 96. 49
43 P Capitell:dae sp. B — 5 16 14 17 52 96. 66
44 P Pseudopolydora sp. B 51 — — — — 51 96. 82
45 P P. paucibranciata 49 — - — 1 50 96. 98

Rest rare species less than 50 individuals in total comprise 68 polychaetes, 44
crustaceans, 2 echinoderms, 32 molluscous and 10 others.

The number of specimens is given in total number of catch at each station. The figure at the
stn. 1 denotes the catch per 4.5 m? because there were made 45 collections by sampler having
covered 0.1 m2. At each of the other stations, 30 collections were made, and the figures denote
catch per 3.0 m?

Taxonomic groups are abbreviated as; C; Crustacea, Co: Coelenterata, E: Echinodermata,
M: Mollusca, Ne: Nemertinea, P: Polychaeta, Te: Tentaculata.
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Table 3 W ERREMERIC L > TUREFA T BB O S HIRERER L BT 2, 2F1TS
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BB T 5 REMERE ORI I M E TT80%, 190 F TTI%, 4L FTTIBLETH5,
AR REEEL &0 T/ R, TONRGLERIE, PRE4ATE, KEF6ME, B
KES M, rOoMOBHEI4ETH S,

Table 3 5 L= H AR O @GR S, & ZR LSO 5 B3THIRKD 6 7/ v — TG H
Htre (VAR AS Stn. 1 WREZ R TVAH, (2) Stn. 1, 2 149 L, Stn. 3~5 KiXibhig
W, WA AT RN E < ABNAE, () Stn. 1, 4, S L, PEO Stn. 2, 3 iR D
R fE, (5)Stn. 2~5 AL, Stn. 1 it A bhiaufE, (6) Stn. 4, 5 ©A4ML, Stn. 1 ~3
A BRIV, D6 /v —TThhH, L LERD BEILWThO /A — 7L G5B TEIRA-
2o

Vo7 r—7REBIHERCABAE LT IR KBCOMTAET, HEH e aa g
Flo 3 Re% =41 Cirriformia rentaculata (4 3 DT FL Table 3 JAERMOEM R T) *
2 ¥ AR Prionospio cirrifera (9), Polydora ciliata (10), Is ¥ 23»T bhbd, § AeF I hAg
HEBERECERLLEE LTa bR (DALES & WARREN 1980), %7: P. ciliara 188 < i &
T % Polydora ligni & & Lzt R&EMOHEHIEC HE 35 (PEARSON & ROSENBERG 1978), 7z
% P. ciliata & P. ligni 2RA—ETH2LTH5ERLH5 (RasMUSSEN 1973),

P. cirrifera (3RS CEE1wB O 7 A1 TRAESAECHEIRTLES (EH1981b),
L L Stn. | TREBIE 7L 10BEI R LR, FECEEIhLDLEbN S,
BECIRERTL0.5mEA D7 L 112k b HBCHEI R T H (FHF1981b), FBIATLAE
EBTBE)D SN — FIFETHA 5,

@D 7 r— 7 DA BBRCIAEORESHIIKEOR - L EEFOABRK LAV EHELZ L
THY, EBERHMCEE LT sy, EEEACAFD Paraprionospio sp. (AR) (1) »E
BThb, L LEABIABELOLLRRVGHEBRERTIREIRTEY (EH1981a),
ZORHIBEBRBEOBRIVBCBROA TV Tidinv,

D7~ FXNBCILL HHTEFTHY, FERCI» ¥ T A A $D Sigambra tentacu-
lata (5), =#» 14 Fr Yt Glycinde sp. (6), 7 <+ THAB D7 &% v 4 2% A Spiochae-
topterus costarum (12) 7o & n, F 8K TCE 7y F 1RO X2 41 Theora lubrica (8)
PREWTH S,

WD 7 —FDERBRIC A LN AHHIEREOM 2 &, ThbbEBRALENE -2 LTH
b, 4V FvF+ 78 Hexacorallia sp. (13) tBEEAF 7z FHOAF 272 5 Oph-
iophragmus japonicus (14) 2 BT bh 5,

GYD 7 — F (D & v — 7 L LR KENE L, DR~BEOBER YT, FEHA A
Bl Paraprionospio sp. (BE) (23) ® 1 + =4 1 $teo—& Capitellidae sp. B (43), B
Sa7 7 rsElOA A AT v 72 Echinocardium cordatum (33) » ¥ h b,
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Fig. 3 Seasonal fluctuations of biomass in wet weight, density and number of species
of macrobenthos at the stations 1-5, April 1979-March 1980.

Closed circles and vertical bars denote the means and standard deviations.
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Table 4 Number of specimens of numerically abundant species at the stations 1-5

Station Scientific name Taxonomic i

group Apr 18 May16 Junel0 June24 July 8

Paraprionospio sp. (type A) P 36 98 123 55 77
Euchone sp. P 92 793 949 1300 1130
Lumbrineris longifolia P 206 257 255 216 269
Cirriformia temaculara P 5 — 8 — 1
Sigambra tentaculata P 43 47 86 47 71
Pseudopolydora sp. P 3 22 99 168 243
Glycinde sp. P 45 32 28 40 54
Prionospio cirrifera P 95 58 37 53 53
Polydora ciliata P — — 51 9 36

1 Phoronidea sp. Te 15 9 8 4 2
Theora lubrica M 1 9 4 38 117
Spiochaetopterus costarum P 10 2 9 2 2
Musculus senhausia M 32 56 59 66 18
Corophium acherusicum C 1 26 52 135 37
Hexacorallia sp. Co 23 30 42 30 15
Ophiophragmus japonicus E 2 64 62 57 32
Capitellidae sp. P — 1 — 2 5
Raete rostralis M 1 19 37 38 67
Paraprionospio sp. (type A) P 295 180 1 35 2
Euchone sp. P 12 9 35 40 53
Sigambra tentaculata P 10 21 23 7 3
Lumbrineris longifolia P 8 2 4 4

2  Macoma tokyoensis M 1 2 2 8 —
Paraprionospio sp. (type B) P — — 2 5 1
Glycinbe sp. P 3 1 1 5 2
Copepoda sp. C — 1 7 11 —
Oxydromus sp. P 4 2 2 3 1
Paraprionospio sp. (type B) P 8 3 3 10 3

3 Sigambra tentaculata P — 1 1 — 2
Theora lubrica M 2 3 3 6 13
Euclymene sp. P 1 2 13 7 28
Sternaspis scutata P — 1 7 2 9

4 Sigambra tentaculata P 1 1 4 2 3
Glycinda sp. P 6 6 3 2 5
Poecilochaetus japonicus P 3 4 11 — 4
Echinocardium cordatum E 1 2 4 2 2
Euclymene sp. P 7 11 12 16 2
Glycinde sp. P 9 5 22 6 3
Ophiophragmus japonicus E 1 — 45 — 1
Teora lubrica M — — — 15 23
Holothuroidea sp. E — 3 — 8 8

5 Hexacorallia sp. Co 1 5 10 7 —
Terebellides stroemi P — 1 9 7 —
Sigambra tentaculata P 3 4 2 1 —
Paraprionospio sp. (type B) P 1 2 11 3 —
Praxillella affinis P — — 5 1 —

See footnote of Table 3 for number of specimens, which is given either catch per 0.3m? at stn. 1 where
two collections were made.
Taxonomic groups are abbreviated as; C: Crustacea, Co: Coelenterata, E: Echinodermata, M: Mollusca,
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in the Osaka Bay, April 18, 1979-March 9, 1980.

1980

Total

July22 Augl12 Sept2 Sept 16 Oct 21 Nov25 Dec 16 Jan 13 Feb 11 Mar 9
375 1112 1673 1714 1742 328 7 24 15 7 7386
1563 — — — 9 4 10 23 48 55 5976
315 370 390 528 427 364 383 392 411 531 5314
132 421 375 337 202 50 4 10 7 13 1565
71 100 137 113 83 141 142 80 107 56 1324
255 — — — — 1 - — 1 1 801
92 74 118 120 82 23 12 10 23 12 765
47 18 131 5 — 4 15 1 3 11 531
37 39 50 282 — — — — - — 504
6 7 20 40 72 40 30 29 53 76 411
207 — — — - - — — — — 376
5 3 23 33 43 66 34 10 19 24 285
32 3 — — — — — — — — 266
2 — — — — — — — — 1 254
19 8 20 17 13 6 6 8 6 11 254
29 5 — — — — — — — 1 252
6 8 15 3 — 3 21 23 46 84 217
48 — — — — 1 — — — — 211
1 — — 2 1 1 — 3 — — 521
35 16 — — — — — 2 1 — 203
1 — 1 3 5 1 6 17 3 9 110
2 —_ 1 2 — 2 3 5 1 1 44
2 6 2 3 2 1 2 1 3 5 40
3 - — — — 2 2 12 5 6 38
2 2 4 3 1 3 1 4 — 2 34
— — — — — — — 3 1 23
8 — 2 - 1 — 2 1 1 3 21
— — - — — 2 — 1 4 3 37
1 — 3 1 — 3 2 3 2 5 24
143 17 8 3 1 — — — — 3 204
10 11 1 14 3 3 2 — 1 2 98
18 — — 2 —_ 2 2 6 2 51
1 4 2 — — 10 6 5 7 4 50
2 3 6 1 2 2 — 1 — 42
5 — 2 — — — — 1 — 33
1 2 1 6 2 1 1 1 1 — 27
21 — 2 4 6 2 3 5 3 10 104
6 — 2 4 3 5 7 — 3 1 76
10 — — — - e — — — — 57
6 8 1 — — — — — — - 53
3 8 5 5 1 1 2 2 2 — 48
16 — 1 — — — — 1 4 1 46
14 — — 1 3 — — 1 — 1 37
2 — 2 1 1 4 5 1 5 — 31
2 — — — 1 2 1 — 1 24
7 — 5 — 1 — — — — 5 24

three collections were made each observation, or catch per 0.2m? at each of the other four stations where

P: Polychaeta, Te: Tentaculata.

— 63 —
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WHREDO Stn. 1 THREFELZIEABRET 00, REIHCEREC I AEBKOEHX
IERITHAETH B EEZ BN S, <V P AXBER, £AEEE, SEEoV-TRLEIEDO X ST
SHADIHLTL-EbBETHE, BRERLAREEL6~T AOEFOY - 7i§iE, 9~10
Rzl MEO L~ 7L Lo b, TOBBMLTEE (12~2 B) CRRE[E2/RT, s
1A BhRicyw Stn. 1 TOEBTHLKFED Y — 211 Paraprionospio sp. (AHl) & i XeF a5
1DEEFH2BEOEME S, 8~11804 »y AEcBhifE>» &2 BERE A288E I
ThiLEofEaxio T 5, BEEI6~7TAR - L VBEECA0EYHBL 5, THRLS
Bl TaM L20BRE L e s, M~KFCH T CHEKED ¥ 2B L, FFRCE > THMNO
A 2ED, 7ANG8 A ToBEROBV I EBRTFHBEECEAME ~H LTk, A
MR EEEED ORR (RfF - 8, 1978) ThH 5,

Stn. 2, 3 TREFVWIFRLEEFELL, BHIEKRELBH - Tk, E#EOEKLEL DR
%o Stn. 2 R AMERLALFEILA~5ACEFOLE—7%bh, UBAKLTE~11A
R REEYRT. FOEBES B E TR enlnT 5, B4 Aok BiEw.
SOX5IT St 2 TR IFEY A/ VOFHEBERL T, CThREFCEENYL > (X
3, HIRIF) Paraprionospio sp. (AT) OMARMIFEIC L Btz LAERTHS, HFFED
E— 7 RHEOMACHEY) LRI EBICERE IR LIS, —HZOFOEEFEDMAIL
B, ThAKUES Y + AOWERLABEEIMEKEDCF FRLALHE Lirh > KET
Hh, BERIFHIM (Table 2) LAV E~EFCE CHKFEE T T5, Stn. 3 TRV
FATRED ARG, BER, AREE, BEIICThIFE~-EFCEL, KBl v,

MEFY OWRERETHS Stnd, 5 CTREFOEBFKILIHENGE <, ERKOREIRIF
ThbH, WA TORER ARFE BEROEHEEI-ThL I{LTRY, 6~7 ALK
Sl 10~12 BB =T,

KEEBToO<v + AORBER, LAEE, BEHZ, Stn. 1, 2 OBHEBLEEEELXRTE
T6~7 Ak@miiy, 9~12ACREMEZRT, Stn. 1 ORBIERELEREESEFCHE
SHMFEOVY—272BTL2LTHD, EREML ML v EhI2~2 Aici bh b, F7 Stn.
2 TRESHEOMARRCKELFEE LD, v b ALROFHMEHIEL IR TV 5,

FEROBSRFEHFEHL S + A L AREFCHMT 25604 (Table 4), LR
v V&> Euchone sp. A A Fto> Pseudopolydora sp. 13- DMB I TH B, T DIZHFTE
BRI DB N X el (B BEX AR 1 v 28l Lumbrineris longifolia, » % =5 A$lo Siga-
mbra rentaculata) 2, MEC 2T 58 (Paraprionospio sp. (AH), s Xedxah () f&rn
b b,

4. WEHAMOWMLY

Fig. 4-A R LEBERICALRS X 51, Stn. 1 & Stn. 2 oFflE, L0 Stn. 4 &
Stn. 5 DFELHELSE, C BROBEERELFECHMCALE IS &L PRIRDOT, BEBAKHD
L o & h &\~ Paraprionospio sp. (AR) &L Zhick < Euchone sp. #[p\ - THEE L7 (Fig.
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Fig. 4 Constellation diagrams of Kimoro’s Cr indices of similarity in species
composition.
In the left diagram, all the species with abundunce more than 10
individuals are included. In the right diagram, the two most
dominant species (Paraprionospio sp. (type A) and Euchone sp.)
are excluded for calculating the indices.

4-B), ZOHE Stn. 4 & Stn. 5 O AT A BRIV AY, Stn. 2 1k Stn. 1 kb Stn. 3
CEET S, b St 2 i3 Stn. 3LFU LA~V AR X B2 Paraprionospio sp. (A
1) & Euchone sp. DEEF 2 EoMfTirb-7cbDéVv 23,

% %®

HETEIAY P AREOEFEHIASCHFE IR T, B 0ER#T Table 5 wwR$13
WTHD. Lo LIh I FHEEEEK HERE BREBOEE —wisi) oRBEE Ivik
STEE I ENRIL o Tk D, TNTOBEXYRINCHE > b iz vmizy, ERIFEEI2E DL E,
—HEHI) OFREE 0.1 'L T, » OB L AR E LERFAIIARTEDRY, REE
(W - 8, 1956) & KEEHE (KikucHr & TANAKA 1978 %, 1979) b1 2+ ¥
7o\
BFRETCORAERREADL L, LEEECHEENRE~FRCRREY, M~LFei/IMELT
FTIEDBBC, ZOMHABEFOAMFERE L VBECHETH D, 72& 2 1T19694 & 1978~19
TOFEDOKEME, WHNEE, B (KIKucHI & TANAKA 1978 ; %, 1979) %1978~19794 0
BEE (HUHE, 1979, 1981) TAELLUECABRIEE L~V A28 ALBLE L,
—75, BRFArLABNI SR, FEHEEBIARYEE L /5, 1953~1954F DK B, 1963)
19665 (EP, BoH) L1978~1979 (BN, EAE) DB (KikucHr & TANAKA 1978 5 %
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t, 1979) FXxoflTthsb,

LEREOFEHEE L RS FIBEIR TS, BREYFHE LA Yamamoro (1952) BEE
AEEEIE~11AEL, 2~4 AcEuv i, 2FEMREBLHAE LAaH - BE (1956)
EGE, EERIEAFEL L, HEFELVLRE L, CREREE LAk (1959) 14T
OEGE, BEBL3 ~4 M%<, 7~8 it Lk,

SEREE LAKREO NV + AOFFHEBIAEHMELEHARK L > TER SN 3~5 0BE
BLAEREE, FIUC2BIoBREIV-Thi 6 ~7 kil 9~12BcREBEELRT, o
DIFAEE T TN MR TOV {2 DRER RS, KIRAKERRS (1977) 21976518
HER TIT - AR/ R &33BT 5,

KEIOmMD Stn. 1 OBER - EFFEFRREFCH G CI~I0ACIKFEO L - 227>, KfF
B (1978) H10mLIRE CRBOHE A X LD T 5, ZOKED Y — 72 KRE10m DIRER -
LohHRHMLRETH Y, MR, SOREF L\ DY — 2% Paraprionospio sp. (A
) L3 Xe* T M OLEH2MOMMZ LB b0 THS, ZORRCWTEH (BIRIH)
MEORHPNEMECHES <+ 2OWAWE—BK L TE b, BB TELRE=
F = DERE INL 2EAFAT 2D TRV E LTV 5,

KEISmD Stn. 2 DBEELABFE LI —FEY 1 2 LOEHLEHLER LTVt ShiZES
METH % Paraprionospio sp. (AR OMARMCEREE RSB 2 Lc L b, FIZ X - TIHARKE
MRIEDHE UTII1952~19545F DI BB R (A H - B, 1956) *°1966~19694F 0 R
i (KIKUucHI & TANAKA 1978) Dk b b F A H 1 Musculus senhausia = Y 2 3 D055 T
Wd,

REREBEO~N v+ AOBER, £ BHE, MERCIEFCRAEY, M~/ MERXTT &
VORI BHEB L BN D, ThA TS OERBE OB IE LTS 0B b v 21,
IRERDOHMBCHEROEHEHI BRI 2 EEL bR 5, KB, WY S5 v 2+ VoS
EER BHEBRELECFHMCELTSBERT? <Y + A0BHEH AL LTV 5 &ThiT,
RKEBLBRULLAY + ADFEHEH S OBRTHEEL T B Z EAI#E IR S,

1 E

19794 4 B2 B19804E 3 Hieas i TEERIIEOE Ly - KBBHERO 5 E4A Stn. 1 ~5, K
®10~39m) CISEIOFHELXEM L, ~ 7 v~V | ABEORFHEBIC OV T FOEALZE LA
IZ L7
1. BES, £E8FE, BERL, Sn. 1. 2 oBER 24 AEELRVTL£TESE (6~7H)

CREEY, K~I%F (9~12) cRIEEYRT,

2. HEABMFELL, EBRALERMNE . Stn. 1 OKIFIOM) TORHEBHOMHHT, BEEL

ERFEEPEFCHSUE (9~10H) O — 7% b2 L ThD, ZOE — 7 RKEHER D
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2 RED %L ER, Paraprionospio sp. (A% L Xe T h A OFHEMARLLEDDOTH 5,
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114858 Paraprionospio sp. (A% O ARRKICKELRELEHLEDDIDTH S,
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