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On Statistical Methods in order to Classify the Distributions
of Species and the Species Compositions of
Stations on benthic organisms

TATSURO AKAMINE

Abstract

As the data for the purpose of this analysis, 20 species of benthic organisms caught with beam
trawl at 20 stations off the coast of Tottori Pref. are used. Statistical methods compared in this
investigation are as follows;

1) Principal component analysis - -- Species and Stations are classified with score and factor
loading calculated from the variance and covariance matrix or the correlation matrix of species or
stations.

2) Dendrogram -- --Clusters are combined by a minimum method. Similarity indices as dis-
tance are correlation coefficient, standardized Euclidean distance, Morishita’s C; index, Kimoto's Cy
index, Odam's PD, and Whittaker’s PS.

3) Polar ordination with Phytagorean distance.

According to those methods, the following results are obtained;

1) The correlation matrix should be applied to the classification. An addition of O-point in
relation to score and minimum spanning tree are necessary for the correct judgement. A logarithm
transformation was not necessary for this data. Distributions of condition factors on a 2-dimen-
sional diagram of score or factor loading of stations make it easy to judge the influence of condition
factors.

2) The correlation coefficient and Cy index are better for the similarity index.

3) Polar ordination is too subjective for analysis. Thus, it may not be applicable for the

purpose.
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Tabe 1. Selected speices for this analysis.
mark class species
G1 GASTROPODA Fusinus perplexus perplexus
G2 Doxander japonicus
G3 Philine argentata
G4 Niotha variegata
G5 Murex sobvinus
Bl BIVALVIA Glycymeris vestita
B2 Fucrassatella nana
B3 Megacardita ferruginosa
B4 Pecten albicans
S1 SCAPHOPODA
El ECHINOIDEA Glyptocidaris crenularis
E2 Peronella japonica
C1 CRUSTACEA Melapeaeopsis dalei
c2 Diogenes edwardsi
C3 Actumnus squamosus
C4 Leucosia haematosticta
P1 OSTEICHTHYES  Heteromycleris japonicus
P2 Lepidotrigla microptera
P3 Hypodytes rubripinnis
P4 Pleuronichthys cornutus
E2k fRHTIC
Table 2. Data
ST i o
1 2 3 4 5 6 7 8 12 13
0 16 6 14 27 33 12 3 10 20
0 7 1 29 12 3 17 2 0 5
0 1 32 2 1 0 0 1 0 0
0 7 4 0 0 0 4 3 1 2
0 5 3 1 0 0 0 4 0 1
: 1 2 0 12 5 8 2 0 23 4
1 4 1 12 2 0 0 1 4 1
0 7 6 0 0 0 0 1 0 0
0 0 1 7 6 2 3 1 4 1
5 0 3 3 1 96 2 0 28 14
0 2 0 0 7 7 2 6 52 27
0 1 3 0 0 0 4 1 1 2
0 16 19 2 1 8 10 24 5 7
2 36 1 5 23 4 8 0 8 38
0 7 2 1 0 1 0 5 1 4
0 3 4 0 0 0 0 4 0 0
0 2 3 3 3 0 4 3 2 6
0 5 2 0 0 1 0 2 1 1
0 0 0 3 0 4 0 0 0 12
0 3 2 2 0 1 0 3 0 1
9 124 93 96 88 168 68 64 140 146
0. 45 6. 20 4. 65 4. 80 4. 40 8. 40 3.40 3.20 7.00 7.30
1.2 8.4

7.6 7.2

7.8 21.9 4.8 5.2 13.1 10.3
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LT — %
of this analysis.
14 15 16 17 18 19 20 21 22 23 Total m s

38 5 33 18 16 18 11 23 58 8 369 18.45 13.9

3 0 3 3 11 3 0 2 8 4 113 5.65 7.1

11 4 1 0 0 1 9 0 0 0 63 3.15 7.4

1 0 1 1 0 5 0 7 2 0 38  1.90 2.3

3 4 3 0 0 1 3 5 0 0 33 1.65 1.9

0 0 0 7 20 0 0 1 19 10 114 5.70 7.4

0 1 1 1 7 0 3 0 6 2 47 2.35 3.0

0 16 1 0 0 1 12 2 0 0 46 2.30 4.5

0 0 0 1 0 0 2 2 3 1 34 1.70 2.0

2 0 3 13 13 0 0 1 26 10 220 11.00 21.7

36 24 29 7 2 13 7 2 51 7 281 14.05 16.7

3 49 6 0 1 0 26 1 1 0 99 4.95 11.9

9 12 3 4 0 5 20 4 3 1 153  7.65 7.1

20 0 18 3 7 10 0 0 21 2 206 10.30 11.8

3 12 3 0 0 5 5 4 1 1 55 2.75 3.0

1 2 3 0 0 0 2 0 1 0 20 1.00 1.5

2 0 4 5 6 3 1 9 21 2 79 3.95 4.6

2 1 2 1 0 7 8 5 2 0 40 2.00 2.4

0 0 0 10 1 0 0 0 4 0 34 1.70 3.5

3 2 2 3 0 2 1 5 2 1 33 1.65 1.4
137 132 116 77 84 74 110 73 229 49
6.85 6.60 5.80 3.8 4.20 3.70 5.50 3 65 11.5 2.45
11.4 12.0 9.5 5.0 6.2 5.0 7.2 5.2 16.9 3.4
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