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Population ecclogy of the spiny turban shell Batillus cornutus

I. Ecological peculiarities of the hakitat*

Akihito YAMAZAKI® ¥ and Naonori [SHIWATA**

Abstract:

Concerning the habitat of the spiny turban shell Bazillus cornutus (LIGHTFOOT),

the substratum, macrobenthic animal community and algal vegetation are investigated in
August 1984 in a subtidal zone of marine preserves on the Pacific coast of Chiba Pref., Japan.
In this area the sea bottom slopes gradually from the shore; many sands, gravels and boulders

are arranged together irregularly.

The macrobenthic animal community is dominated by

Omphalius pfeifferi rather than B. cornutus, both of which may be interactive in the com-
munity, because of their occupying together the same niche in relation to space and food;
the dominant algal vegetation in the area is represented by small perennial algae, especially
crustose (Melobesioideae) and articulated (Corallinoideae) coralline algae.
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«—Fig. 1. Ecological survey lines (A, B) for investi-
gation of macrobenthic animal community and
algal vegetation in a subtidal zone (indicated
by arrow in top map) on the coast of Uchiura
Bay (cross in top map), Chiba Pref. Solid bold
line, tide line at mean high water; broken
line, tide line at mean low water; dotted line,
boundary between rocky bottom and boulder
area; chain line, limit (part) of the preserves;
solid thin line, isopleth in meter. x, y, fidu-
cial point of survey lines A and B, respectively.
On each line are 21 stations by regular interval.
Marks on the line are made by every 5 stations.

Table 1. Fluctuation by month in daily average of the surface water temperature
(°C) at the survey area (Fig. 1) during the years 1981-1984, based on records
by the Kominato Marine Biological Laboratory.

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
1981 15.0 14.3 13.7 16.2 18.4 21.1 23.5 25,0 246 21.2 16.2 16.3

1982 14.8 13.4 14.1 15.1 18.3 20.8 22.4 233 240 21.8 20.6 18.0
1983 14.9 14.4 143 157 18.9 20.0 22.2 25.8 248 21.8 19.2 16.2
1984 15,0 13.6 12,9 156 18,1 22.3 257 25.1 230 222 19.8 16.8
Mean 14.9 13.9 13.8 15.7 18.4 21.1 23.5 248 241 21.8 19.0 16.8
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F——. rocky bottom.

Fig. 2. Summary of distribution analysis by size class (see Table 2) of substratum
in the subtidal zone in August 1984. Distribution of classified substrata is indi-
cated in occurrence rate (in classified percentage) illustrated by dot size (see
bottom of the figure), as well as by approximate limits (thin line).
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Table 2.
lines A (left) and B (right).

Size class, designated by a
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9.1%, T DLOEY 6.0%ThH 5, HABYOREMRE
1%02,143, 1M D PEEGER 51.0/m® TH %,
Z D5 LGB OMEEHERELED 76.5%, B B
¥ 18.2%, WREY 3.4%, ZEX 1.4%, FOMOD
B 0.5% ThHbH, SHEBENCREDE, ~71 35
DOEGEIL 38.8% THRHEZL, RIKr7hesr 3 an
#310.3%, ¥H17.3%, £AITIFIHAT.0%,
TAEFTHA 6.6% &FHiE, DM D EYL30.0%
Thbh, /574 F1237HHACHIL (UBLE 88.1%),
FD5BIMATELL, 777k AT a5y 113400
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F3THAIC R L T D (1K 88.1%), 43U T
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Depth (m) below S.S.L. and substratum by size class in station nos. 1-21 on survey

major axis: 1, less than 1cm;

2, 1-10cm; 3, 10-25cm; 4, 25-50 cm; 5, 55-100 cm; 6, more than 100 cm. +, present;

—, absent.
Stn Size class Size class -
no.  Depth ;o 4 4 5 ¢ Depth  y 5 3 4 5 6
1 0.2 - 4+ - - - - 0.7 + o+ = = = =
2 0.4 - o+ = = = = 08 + + - - = =
3 0.6 o+ 4 = = = - 0.9 + - - 4+ = =
4 U 0.7 — - - 4+ o+ -
5 09 - - - o+ o+ - 08 — - + o+ - -
6 L4 4+ o+ - - o+ - 0.9 - - = 4+ 4+ -
7 L9 o+ - - =+ - L3 - - - - 4+ -
8 22 — o+ - - 4 Ly - - - = 4+ 4
9 2.7 - o+ o+ = - = 25 — - = = 4 4
10 32 — = - 4+ = 4 26 — - - = o+ 4
11 40 - - = -+ 33 - - - = =
12 45 - - - - - & 31 - o+ = = = ¥
13 51 — — 4+ - - 4+ 39 — o+ - - = %
14 59 -  — o+ - - 4 L9 — - - - 4 4+
15 60 — o+ - - - 4 58 — - - + = =
16 68 — + - - 4+ 4 60 — — - - + ¥
17 7.6 - - - - 4+ 4 36 — - - - = -
18 g2 — - - - 4 75 - - = = = =
9 11 - - = = 4+ % ui - - = = = 4
20 130 + - - - - 4 3.0 - - - - = 4
21 153 + — — - - 1 51 + - = = = 4
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Table 3. Total number (top) of species (No. sp.) and individuals (No. inds.), composition (%,
distribution (number of individuals per m?, bottom) of important animals occurring at stations
indicated by gothic and italic figures, respectively.

Station no. 1 2 3 4 5 6 7

No. sp. 12 6 19 16 16 21 12

No. inds. 28 21 64 78 84 75 31

COELENTERATA 1.3
Anthozoa 1
PLATHELMINTHES
Turbellaria
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3
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Polyplacophora
Ischnochiton comptus (I A€+ 35 H 1) 5 3 4 20 8
Rhyssoplax kurodai (74 X J 74 3 3 2 1 1
Gastropoda
Sulculus diversicolor aquatilis (b 27 ) 1 4 3
Granata lyrata (7% #71) 2 15
Omphalius pfeifferi (/N5 4 5) 33 39 29
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Batillus cornutus (4% x.) 1

w
w
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Astralium haematragum (9 5 9 X H A1) 1
Ergalatax contractus (L 4 3w 57 #4) 2 1 2
Thais bronni (L A4 v H1) 2

Crustacea
Rhynchocinetes uritai (59 T &) 3 2
Paguristes ortmanni (r 77 4 3 2,84 3) 5 2 3 2 5 8 9
P. japonica (7F & 3 a4 3)

%3]

Pagurus lanuginosus (r7 s v¥ FH 1) 1
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middle) in individual number by major taxon in macrobenthic animal community, and specific
(1-21) on the survey line A (Fig. 1) in August 1984. Dominant and subdominant species are

8 9 10 11 12 13 14 15 16 17 18 19 20 21
13 19 15 14 21 8 10 12 11 13 10 10 9 1
59 54 87 62 111 43 53 41 44 38 116 26 21 1
3.4 3.7 0.9 5.3 4.8
3.4 3.7 0.9 5.3 4.8

86.4 77.8 87.4 79.0 77.5 44.2 86.8 756 86.4 92,1 89.7 76.9 33.3
23.7 33.3 27.6 9.7 6.3 62.3 17.1 13.6 7.9 1.7 4.8
61.0 44.4 59.8 69.4 71.2 44.2 24,5 56.1 72.7 84.2 87.9 76.9 28.6
1.7 2.4
3.4 13.0 8.0 19.4 18.9 51.2 13.2 19.5 13.6 2.6 10.3 19.2 52.4
3.4 13.0 8.0 19.4 18.9 51.2 13.2 19.5 13.6 2.6 10.3 19.2 52,4
6.8 5. 4.6 1.6 2.7 4.7 4.9 3.8 9.5 100
6.8 5.6 4.6 1.6 2.7 2.3 2. 3.8 9.5 100
2.3 2.
8 10 5 3 23 2 2 1 1 1
6 8 1 10 5 1 1 1
2 1 1
2 1
31 16 41 32 65 4 14 18 16 28 5
2 1 7 6 4 1 6 7 3 1 1
1 2 2 9 6 5
1 3 1 3 8 2 3 41 2
3 1 19 5
1 2
2 4 3 7 5 21 5 6 5 1 2 3
1 2 8 1 1 1 1 10 1
1 1 1
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Table 4. Total number (top) of species (No. sp.) and individuals (No. inds.), composition (%,
distribution (number of individuals per m?, bottom) of important animals occurring at stations
by gothic and italic figures, respectively.

Station no. 1 2 3 4 5 6 7
No. sp. 6 9 9 11 11 14 20
No. inds. 14 16 31 24 32 54 58
COELENTERATA 3.2
Anthozoa 3.2
PLATHELMINTHES
Turbellaria
NEMERTINEA
Anopla
ANNELIDA 12.5 3.1 3.7 1.7
Polychaeta 12.5 3.1 3.7 1.7
MOLLUSCA 92.9 62.5 61.3 833 71.9 66.7 56.9
Polyplacophora 21.4 22,6 20.8 3.1 1.9 3.4
Gastropoda 71.4 56.3 38.7 58.3 59.4 64.8 50.0
Bivalvia 6.3 4.2 9.4 3.4
ARTHROPODA 7.1 37.5 355 15.6 25,9 27.6
Crustacea 7.1 37.5 35.5 15.6 25.9 27.6
ECHINODERMATA 4.2 9.4 3.7 13.8
Crinoidea 3.4
Ophiuroidea 4.2 6.3 1.9 1.7
Echinoidea 3.1 1.9 8.6
Holothuroidea
Polyplacophora
Ischnochiton comptus 3 7 5

Rhyssoplax kurodai
Gastropoda

Sulculus diversicolor aquatilis 1 2
Granata lyrata 4
Omphalius pfeifferi 7 5 13 26 24
Batillus cornutus 1 1 2 1
Astralium haematragum 1 1
Ergalatax contractus 1 1 4 2
Thais bronni

Crustacea
Rhynchocinetes uritai
Paguristes ortmanni 1 5 10 4 12
P. japonica 1 1

Pagurus lanuginosus 1
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middle) in individual number by major taxon in macrobenthic animal community, and specific
(1-21) on the survey line B (Fig. 1) in August 1984.

Dominant and subdominant species are indicated
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8 9 10 11 12 13 14 15 16 17 18 19 20 21
11 14 16 8 17 18 17 15 15 10 14 14 7 2
39 29 41 57 83 96 78 110 63 70 63 28 16 4
2.6 1.2 1.0 1.3 1.6
2.6 1.2 1.0 1.3 1.6

1.3
1.3
2.6 4.9 2.4 4.8
2.6 4.9 2.4 4.8
76.9 72.4 61.0 84.2 72.3 68.8 756 827 77.8 84.3 84.1 46.4 68.8 75.0
2.6 3.4 15.7 7.7 1.8 3.6
71.8 65.5 53.7 84.2 56.6 68.8 67.9 80.0 77.8 82.9 81.0 42.9 68.8 750
2.6 3.4 7.3 0.9 1.4 3.2
15.4 20.7 22.0 15,8 20.5 29.2 21.8 16.4 17.5 15.7 14.3 46.4 31.3 25.0
16,4 20.7 22.0 15.8 20.5 29.2 21.8 16.4 17.5 15,7 14.3 46.4 31.3 25.0
2.6 6.9 12.2 3.6 1.0 0.9 7.1
3.6
2.6 3.4 2.4 3.6 1.0 0.9
3.4 9.8
3.6
10 3
2 1 1 1
24 14 16 39 23 38 32 67 31 26 21 1
1 2 6 10 10 7 17 12 7 7 2
1 2 1 10 2
3 2 1 2 3 1 2 14 9 6 3
4
2 12 1 1
1 5 5 13 13 4 7 4 10 6 4 1
1 2 1
2 1 1 3 5 3 1
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Table 5. Summary of Tables 3 and 4 by survey line. See Tables 3 and 4 for further detail.

Line A B Total
No. sp. 65 77 99
No. inds. 1,137 1,006 2,143
COELENTERATA 0.1 0.6 0.3
Anthozoa 0.1 . 0.3
PLATHELMINTHES 0.1 0.1
Turbellaria 0.1 0.1
NEMERTINEA 0.2 0.1
Anopla 0.2 0.1
ANNELIDA 1.3 1.5 1.4
Polychaeta 1.3 1.5 1.4
MOLLUSCA 79.0 73.8 76.5
Polyplacophora 16.4 4.3 10.7
Gastropoda 62. 4 67.9 65.0
Bivalvia 0.3 1.6 0.9
ARTHROPODA 15.6 21.2 18.2
Crustacea 15.6 21.2 18.2
ECHINODERMATA 3.9 2.9 3.4
Crinoidea 0.3 0.1
Ophiuroidea 3.2 1.3 2.3
Echinoidea 0.7 1.2 0.9
Holothuroidea 0.1 0.1
Polyplacophora
Ischnochiton comptus 113 28 141
Rhyssoplax kurodai 47 5 52
Gastropoda
Sulculus diversicolor aquatilis 15 3 18
Granata lyrata 30 7 37
Omphalius pfeifferi 415 417 832
Batillus cornutus 64 93 157
Astralium haematragum 33 27 60
Ergalatax contractus 7 74 151
Thais bronni 32 4 36
Crustacea
Rhynchocinetes uritai 14 25 39
Paguristes ortmanni 101 120 221
P. japonica 28 12 40

Pagurus lanuginosus 9 22 31
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Table 6. Specific coverage (%, see text) of algal vegetation occurring along the survey lines A
+, coverage less than 1%.

Station no. 1 2 3 4 5 6 7 8

Perennials
Large type
Eisenia bicyclis (75 #)
Ecklonia cava (1Y A)
Sargassum spp. (FV XU 5 &) 1 8 12 13 14 8
(Phyliospadizx japonica) (LT <%E)
Small type
Cladophora wrightiana (F %~ V& 7'%) 2 1 17
Gelidium amansii (=7 4) 7
Carpopeltis angusta (¥ b &) 1
Marginisporum spp. (~NV bV H =/ F&) 2 4 4 3 2 1
Amphiroa spp. (I =/ F&) 3 13 4
Corallina spp. (¥ IEE) 5
Melobesioideae (HEHi+V >~ o) 20 30 23 17 10 23
Annuals
Small type
Plocamium telfairiae (271 ) 1

Perennials
Large type
Eisenia bicyclis

Eckloni cava

Sargassum spp. 15 2 1
(Phyllospadiz japonica) 1 8
Small ‘type
Cladophora wrightiana + 1 32 2 3 26
Gelidium amansii 9

Carpopeltis angusta

Marginisporum spp. 2 3 14 12 11 3
Amphiroa spp. + + 6 45 2 16 12 +
Corallina spp.
Melobesioideae 2 9 9 18 17
Annuals
Small type

Plocamium telfairiae 1
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(upper) and B (lower) in August 1984. Coverage of dominant species indicated in gothic figures;

9 10 11 12 13 14 15 16 17 18 19 20 21 Total

6

1 1 2

1 5 62
13 + 33
7

1 5 1 1 + 2 1 + 12
19 8 17 1 10 5 7 3 1 13 3 3 115
5 1 + 6 1 3 13 61

1 1 1 + + 1 13
14 22 35 50 52 20 50 50 50 50 25 13 5 559
1

2 2

2 20

50 59
13 1 78

9

+ + + +

3 9 6 13 8 6 24 13 17 5 15 164
6 2 + 3 5 5 1 105

+ 11 1 1 1 1 1 25
6 13 30 30 50 50 50 70 60 6 1 421
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Table 7. Frequency (%, F), coverage (%, C) and summed dominance ratio (%, SDRy)
of algal vegetation occurring along the survey lines A and B in August 1984.
-+, rudimentary occurrence. See text for further detail.
Line A Line B Total
Life-form - —
F C SDR; F C SDR: F C SDRg
Perennials
Large type
Eisenia bicyclis 4.8 0.3 3.2 4.8 0.1 3.2 4.8 0.2 3.2
Ecklonia cava 9.5 0.1 5.5 0 0 0 4.8 0.1 2.9
Sargassum spp. 38.1 3.0 26.6 19.0 1.0 14.2 28.6 2.0 20.9
(Phyllospadiz japonica) 0 0 0 14.3 2.8 15.9 7.1 1.4 7.2
Small type
Cladophora wrightiana 23.8 1.6 16.1 38.1 3.7 32.8 31.0 2.6 23.8
Gelidium amansii 4.8 0.3 3.3 4.8 0.4 4.0 4.8 0.4 3.6
Carpopeltis angusta 42.9 0.6 24.8 14.3 + 8.9 28.6 0.3 17.3
Marginisporum spp. 90.5 5.5 60.3 81.0 7.8 69.5 85.7 6.6 64.3
Amphiroa spp. 61.9 2.9 39.7 76.2 5.0 59.5 69.7 4.0 48.7
Corallina spp. 38.1 0.6 22.2 42.9 1.2 29.5 40.5 0.9 25.6
Melobesioideae 90.5 26.6 100.0 76.2 20.0 97.1 833 233 98.6
Annuals
Small type
Plocamium telfairiae 4.8 0.1 2.8 19.0 0.2 12.3 11.9 0.1 7.2






