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On Growth and Development of Spines of the Top Shell,
Turbo cornatus SOLANDER.
By
Masaru AMIO

Maturity, growth and development of spines of the top shells found along the
coast of Yoshimi, Yamaguchi prefecture have been studied with the following.

Relation between shell height (H) and its width (D) is expressed by a formula
D=0.85726H~—0.02508 : on the other hand, a formula W=0_0002192H 2545 describes
relation between shell height (H) and body weight (W ).

Mollusk matures when its shell height attains 40~50mm. The gonads are filled
from latter part of May to early August, but reduced almost in winter. Ova, 0,22
~0.23mm in diameter, are covered with thick gelatinous layer ; they disperse and
sink to the bottom when liberated. A resting zone appears on the shell of 90% of
the gastropod when the shell height is over 55mm. This zone is formed during a
period from April to August, occurring earlier in smaller individuals but later in
targer ones. Growth of the shell takes place from later May to the end of next
February, growth rate being about 50% in immature ones but about 22% in mature
ones.

The first of spines makes its appearance mostly in samples with their shell
height 30~35mm, and it is almost invariably present in those with their height
50mm. Specimens obtained from Yoshimi stand almost in middle between those
found on Inland Sea coast and on Japan-Sea coast as regards percentage of those
with the spine viz., about 64%. In specimens collected around Yoshimi, female
is likely to have spines whereas male tends to be spineless. The spines of top
shells mainly serve to keep the shells from rolling and falling off, a device for

continuing their life against physical factors of environment.
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Fig. 1. Method of measurement
of top shell.
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Table 1. Showing the samples according to the shell height.

T Date 1953 1954 1953 2z 2 » 1954 » »
ShelN Apr. May | July Aug. Oct. Dec. Jan. 4 Feb. x| Mar.
height(mm) ™ |14.15.1713.5.16.24/12.21.25| 9 3 10.15 | 17.18 [20.23.28/ 3.6

0~ 5 16 l 3

5~10 85 | 1 1
10~15 10 29 1 0 1
15~20 1o 2 4 2 1 2
20~ 25 19 5 1 3 2 2 7
25~30 20 8 5 4 0 2 4 24
30~35 9 | 13 | 15 7 1 0 9 14
35~40 2 | 15 28 15 4 1 1 8 29
40~45 3 1 22 50 14 18 5 4 3 13
45~50 1 27 56 18 22 17 3 9 13
50~E5 0o 1 13 61 12 17 19 12 10 10
55~60 1 9 41 12 9 1 20 21 11
60~65 o2 16 3 t 4 6 18 1
65~70 ! 7 2 o 1 8 22 0
70~75 | 1 | o 6 11 0
75~80 1 Lo 2 2 1
80~85 | | 3 2

85~90 | 1

Total 57 246 279 88 81 55 66 125 127

* in 1953

## Other materials were sampled from Kominato, Chiba prefecture 25 individuals in Jan. and
Shukutaso, Mie prefecture 20 individuals in Feb.
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Teble 2. Showing the distribution of individuals to the shell height {H) and the shell width (D).

H ™ D1 05 | 510110~ 1515~ 2020~ 2525~ 30|30~ 35 35~ 4040~ 45|45~ 5050~ 5555~ 6060~ 65
{mm)
0~ 5 11
H--10 4 44
10~15 & 4
1520 5 3
2025 7 17
25~30 25 5
30~35 25 3
35~40 2 39 1
40~-45 11 79 3
45~50 36 89
50~55 51 61
B5E~60 31 29
60~65 2 16 5
65~70 3 4 2
70~75 | 2
75~80 1
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Table 3. Distribution of shell-height-frequency to the resting zone appearing on the shell.

Resting zone Total
hSlF_‘e:L Distnct Indistinct Indistnct ota
eigh
e E 5 2 5 ?

m h m h h h h h

30~35 4 2 6 1 2 2 51 58
35~40 17 4 17 2 10 15 31 61
4045 32 13 33 17 27 30 10 97
45~50 40 30 31 36 29 38 4 137
50~55 39 41 28 36 18 25 0 120
5560 26 42 27 32 2 7 0 83
60~565 9 13 13 10 3 4 0 30
65~70 2 15 4 13 0 1 0 29
70~75 0 4 1 9 2 0 0 15
75~80 0 1 0 4 0 0 0 5
80~85 0 4 Q 0 0 0 0 4
Total 169 169 160 160 93 122, 96 640
Mean 48.92| 55.60 | 48.28 |  54.59 ' '
(mm) 4 7.3¢4| 4+ 8.87| 4 8.51] 4 9.10 J
h.... shell height
m.... measured shell height from the top of shell to the 1st distinct resting zone.
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Table 4. Number of individuals forming the resting zone cn the outer lip of shell.

. Date
Resting zone May 24 Jul, 12 Aug. 9 Oct. 8 Feb. 23 Mar., 3
Forming 23 74 21 0 12 4
i (%) . (67.6) (50.2) (37.5) (s} (11.2) (13.3)
Formed 11 67 35 30 | 95 26
(%) (32.4) (49.8) (62.5) (100} ! (88.7) (86.7)
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Table 5. Showing the growth rate observed monthly and period of marked liberation in fishing ground.

Shell height | Catch date
(mm) tem May 24 |July 12| Aug. 9 | Oct. 8 |Jan. 18 | Feb. 28| Total
40> Individuals 2 5 6 7 16 7 48
H—Ht o
Mean (36.4) He 1.3 7.8 9.2 23.1| 44.21 49.5
(Mean value)
40—60 Individuals 36 116 39 23 31 40 285
H—Ht
Mean (49.8) He 2.4 3.8 5.5 13.5| 19.4| 21.4
{Mean value)
60< Individuals 14 4 17 35
H—Ht
Mean fgg.g;* Ht 2.3 2.1 12.2
: (Mean value} 24.5%
Toatal 38 135 49 30 64 47 364
Liberation period Total

w

Oct. 8~Dec. 10| Oct. 8~Mar. 3 |Dec. 15~Mar.

45733 4333 3525
(M%n m&o) S(M%n 310) 2(M%n &LO) 14

21.4 32.3 12.5

53—43
9 (Mean 46.8) J

9.6

9 3 11 23

H... shell height when they were captured
Ht.. shell height from spiral top to resting zone and marked
% at Kominato
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Table 6. Shell frequency at the beginning of the formation of Ist spine in each locality.

Shell ‘ Locality

width Yoshimi Kominato Shukutaso

¥ (height) ivouals 7o ividuals 7o erduals 7%
10~ (12.0~) 1 0.5
15~ (17.5~) 5 2.5 1 5.0
20~ (13.5~) 14 7.0 2 10.0
25~ (29.0~) 56 27.8 2 2.0 3 15.0
30~ (35.0~) 53 26.4 4 18.2 6 30.0
35~ (41.0~) 338 18.9 10 45.5 5 25.0
40~ (46.5~) 22 10.9 5 22.8 3 15.0
45~ (52.5~) 6 3.0 1 4.5
50~ (58.8~) 5 2.5
55~ (64.0~) 1 0.5

Total 201 100 22 100 20 100

* Value calculated from Fig. 2.
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