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Polychaete Species Diversity and Physical Environment
of Sediment in Usu Bay

Shigeru Nakao*

Abstract

The objective of this study was to ascertain the factors potentially affecting
the polychaete species diversity. The diversity indices of several species were
applied to the data collected in Usu Bay, Hokkaido. Sediment analyses, grain
composition and organic carbon content were used to explain the causes of
diversity gradients. These diversity indices were not found to be clearly correlated
to the sediment parameters of the median diameter, silt-clay fraction and organic
carbon. But sorting was apparently the important cause by which to explain
diversity gradients. The stability-time hypothesis is supported in this study.
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Fig. 1. Vertical distribution of mean number of species for six core samples at
each station. :
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Fig. 2. Cumulative plots of numbers of species (left) and of individuals (right) taken in
successive samples at eight stations in Usu Bay. Numbers on lines indicate
sampling stations.
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Table 1. Mean number of species (4) and that of individuals (B) for six cores at each station.

1 2 3 ‘ 4 ‘ 5 ‘ 6 7 8
Mean 5.3 8.7 6.5 5.7 7.2 6.2 4.7 4.7
(A) Standard deviation 1.033 1. 967 1.049 1.966 0.984 | 1.329| 0.816 0.5156
Confidence limit* +1.052 | £2.065 | £1.198 | +:2.062 | 4:1.034 |£1.393 |+0.933 | £0.542
Coefficient of 0.195 0. 227 0. 691 0. 347 0.137| 0.215| 0.175 0.111
variation
Mean 12.5 61.7 20.7 138.0 37.7 34.5 62.3 23.0
(B) Standard deviation 1.870 | 15.475 2.500 | 58.370 6.593 | 8.666 | 16.680] 22.387
Confidence limit* | +£1.962 | 16.248 | =2.628 | 61.252 | =6.919 |-£9.094 |=17.506; 1-23.494
Coefficient of 0. 150 0.251 0.121 0.423 0.175 | 0.251 0.268, 0.973
variation

* Confidence coefficient, 959,
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Fig. 3. Trellis diagram of comparison of the percentage similarity for six core samples
at each station.
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Table 2. Species names of polychaetes and bivalves with numbers of individuals found in
one square meter of the substratum in Usu Bay tn August, 1970.

Stations
Species
1] 2] 3| 4] 5| 6] 7| 8
Tharyx pacifica 550 499 | 666 456 | 1316 | 133 | 216
Cirriformia tentaculata 133 | 150 50 16
Capilella capitata floridana 66 | 1300 | 249 | 11066 533 | 2233 | 4416 | 1766
Lysilla pacifica 33 300 16
Haploscoloplos elongatus 283 866 166 | 366 16
Cistenides soldatovi 16
Prazillela affinis pacifica 50 33 16 33
Auxiothella sp. 116 | 2766 | 216 16 50
Ammotrypane aulogaster 16 16
Chone sp. 33
Melinna elisabethae 83 33
Lumbrineris debilis 233 1533 | 616 566 | 1200 366 66
L. japonica 16 99 33 33 565
Glycera alba 16 16 16
Glycinde armigera 16 16
Eteone longa 16 16 50 83
Anattides maculata 16 16 50
Nephtys polybranchia 16 16 33 50 16 50
Harmothoe imbricata 16 16 16 50
Ophiodromus pugetiensis 16 16 50
Typosyllis nipponica 100
Sthenelais fusca 16
Nereis diversicolor 156 | 50 466 233 | 166 | 1200, 266
N. sakhalinensis 16
Ceratonereis erythraeensis 16 16
Platynereis bicanaliculata 150 66 | 200
Macoma incongrua 183 183 83 300 133
Theora lubrica 50
Mya arenaria japonica 16
Venerupis philippinarum 50 16
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Fig. 4. Relation between number of species and that of individuals. Number of individuals
per square meter (log scale) versus rank of species arranged in abundance.

Table 3. Diversity values at eight stations indicated from four diversity indices and
ranks of stations arranged in the values with the exception of station 8 (under

column).

gt | Motomura’s Simpson’s Fisher’s MacArthur’s
index (a) index (D) index (a) index (H’)

1 0.152 0.76 2.02 2.66

2 0.167 0.76 1.95 2.51

3 0.185 0.77 1.53 2.52

4 0.253 0.35 1.18 1.20

5 0.173 0.74 1.69 2.87

6 0.186 0.56 1.55 1.01

7 0.288 0.46 1.04 1.37

8 0.216 0.59 1.19 1.29

St. 1 St. 3 St. 1 St. 1

2 1 2 3

5 2 5 2

3 5 [ b

6 6 3 6

4 7 4 7

7 4 7 4
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CEL, 7 ORMMOEESIBRLCEIT 5, HALOEMEZMD» 605 HLTEY, FINOH
SRHEZ LD ILEOLTH 3, COED S HREOEHCIEICHIA L #2356 tHIR4
TOIBCMT BT EHTE, THOFSICE 2H ARSI L HIE—HKL T3, LbL, Inb0%
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Fig. 5. Rarefaction curves of polychaete fraction of benthos collections from Usu Bay.
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Fig. 6. Grain composition (in cumulative frequency curve) of the sediments
plotted with phi scale.
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Fig. 7. Relations between the amount of silt-clay fraction and median grain diameter
or sorting calculated from the cumulative frequency curves, and relations bet-
ween the former, and the total carbon content or diversity values at 50-indivi-
dual level obtained by rarefaction method.
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Fig. 8. Relation between sorting and diversity values indicated by four diversity
indices.
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