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Sediment Conditions and Meiobenthic Community
in Osaka Bay, Japan

Mutsumi Tsujino and Kyoichi Tamai

The relationship between the meiobenthic community structure and eutrophication of
the bottom sediment was investigated at 18 stations in Osaka Bay in April and September
1994. As a common feature in April and September, the ignition loss and total organic
carbon and total sulphide contents of bottom sediments increased towards the coast. The
total nitrogen contents of bottom sediments was high in the center of the Bay. However
the dissolved oxygen of the bottom water was depleted at the near-shore stations only in
September.

The average numerical abundance of meiobenthos was 639 individuals/10cm? in April
and 445 individuals/10cm? in September. As meiobenthic components, nematodes were
the most abundant and occupied 79.3 and 86.1% of the total meiobenthos in April and
September, respectively; followed by harpacticoid copepods (6.9 and 2.2%) and
polychaetes (0.8 and 3.6%). These three animal groups were found to be concentrated in
the top 2cm of the bottom sediments at all stations. The abundance of nematodes did not
differ significantly between April and September. Harpacticoids were more numerous in
April than in September. As a horizontal pattern, harpacticoids were more abundant
along the coast than in the center of the Bay in April, but the reverse was the case in
September. The differences in horizontal distribution patterns seen in the three animal
groups are considered to reflect the group-specific tolerance against decreases of dissolved
oxygen levels. The nematode/copepod ratios tended to increase with decreasing dissolved
oxygen down to 2ppm. It is suggested that a high nematode/copepod ratio is associated
with low dissolved oxygen and the deterioration of sediment conditions.

Key words: Meiobenthos, Sediment conditions, Dissolved oxygen,
Nematode/Copepod ratio, Osaka Bay
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Tabl 1. Environmental parameters, density of nematodes, harpacticoids, polychaetes and
others, and the nematode/copepod ratio for the top 5cm of sediments in Osaka Bay.
DO: dissolved oxygen, IL: ignition loss, TS: total sulphide, TOC: total organic
carbon, TN: total nitrogen, N/C: Nematode/Copepod (Harpacticoid). Figures in
parentheses denote the percentage of the total. NS: not significant.

Months
Apr. Sep.
Mean+S.D. MeanxS.D.(n=18) Wilcoxon rank-test
Environmental parameters
DO(ppm) 7.67+0.69 3.70+1.67 p<0.01
IL(%) 8.15+1.84 8.69+2.42 £<0.05
TS(mg/g dry sediment) 0.52+0.42 0.61+0.44 p<0.05
TOC(mg/g dry sediment) 16.24+4.25 15.34+4.90 NS
TN(mg/g dry sediment) 1.79+0.51 1.87+0.61 NS
Animal groups(No./10cm®)
Nematodes 507+390 3834265 NS
(79.3) (86.1)
Harpacticoids 44424 108 p<0.01
(6.9) (2.2)
Polychaetes 5+3 16+20 p<0.01
0.8) (3.6)
Others 83+39 36+24 $<0.01
(13.0) (8.1)
Total meiobenthos 639+ 371 445+ 265 NS
N/C 1 38
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Fig.2a. Horizontal distribution in Osaka Bay of dissolved oxygen (DO) Im above the bottom, mud content

and total sulphide (TS) in the top 5cm of the bottom sediment in April (left) and September (right)
1994.
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Fig.2b. Horizontal distribution in Osaka Bay of ignition loss (IL), total organic carbon (TOC) and total
nitrogen (TN) in the top 5cm of the bottom sediment in April (left) and September (right) 1994.
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Fig.3. Vertical distribution pattern of total sulphide (TS), ignition loss (IL), total organic carbon (TOC) and
total nitrogen (TN} in the top Scm of the bottom sediment at XO, Bl, B2, B3, B4, BS stations in April

(upper) and September (lower) 1994,
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eiobenthos

Fig.4. Horizontal distribution and abundance of meiobenthos and its components including nematodes,
harpacticoids and polychaetes in the top 5cm of the bottom sediment in Osaka Bay, investigated in
April (left) and September (right) 1994. Note the change of scale for the lower two sets of figures.
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Fig.5. Vertical distribution pattern of the relative numerical abundance (percent) of nematodes,
harpacticoids, and polychaetes in the top Scm of the bottom sediment at XO, Bl, B2, B3, B4, BS

stations in April and September 1994.
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Fig.6. Horizontal changes in the nematode/
copepod (harpacticoid) ratios along the
four transects (XO~ A4, XO~B5, XO~C4,
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Z1=0.4557 X mup+0.4834 X 1. +0.3357 X s+
0.4749X 10c+0.4694X 1~ (4 B)

Table 2. Correlation matrix between the environ-
mental parameters of sediments investigat-
ed at eighteen stations in April (upper of
each compartment) and September (lower)
in Osaka Bay. IL: ignition loss, TS: total
sulphide, TOC: total organic carbon. TN:
total nitrogen. * Significant p=0.05(*),
0.01(**) or 0.001(***) level. Not signific-

ant(NS)
cMd. L | Ts | TOC| TN
Mud 0.8956™* [ 0.4490° |0.8863"** [0.8963°**
Content 0.8891%** [0.6421°* |0.9136"** [0.9304***
0.6528" [0.9442°** 0.9224%*
1L 0.7673** |0.9314°** 0.8876***
0.5803* |0.5313"
TS 0.8017"* |0.6852"
0.9169***
TOC 0.94&5ti¥
TN
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Abundance of nematodes, harpacticoids, polychaetes and the nematode/copepod ratio as a function
of Z1 (the first principal component from the Principal Components Analysis for mud content,
ignition loss, total sulphide, total organic carbon and total nitrogen) and the dissolved oxygen
contents.
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