HPEKEFE 105 MF494F 6 A 141
Bull. Far Seas Fish. Res. Lab., No. 10, June, 1974.

*

HIEx— ) v ZFICET 5 o8, MERROPE—I1

19734, 7Y e n 7 BB O THEM D ah S TSN
SO, PELIS & U B R HUK

ZSNE =
GEPKEERFRAD

Studies on the marine snail resources in the eastern
Bering Sea -1

Species composition, sex ratio and shell length composition
of snails in the commercial catch by snail-basket-gear in the
adjacent waters of Pribiloff Islands, 1973

Tatsuki NAGAI

(Far Seas Fisheries Research Laboratory) .

During August through September 1973, there was a chance for the author to be on board
Satsu-Maru No. 17, the factory boat of snail ﬁshiné fleet, and to make biological observations
on the commercial catch. The activity of fishing by Satsu-Maru group was restricted in the
narrow area near the Pribiloff Islands the range of which extended latitudinally 60 miles and
longitudinally 80 miles having its center at 58°N and 172°W.

The baskets employed to harvest snail were of almost similar structure to those of “ King-
crab basket ”, except points being characterized with smaller mesh and entrance without apron
(Fig. 1).

The materials for the study were collected and observed in two different manners.

1. One or two baskets were chosen a day and anin}als were immediately examined on board

(Type-1-sample).

2. 10 baskets were taken as a sample at a time. Animals were brought back frozen to the

laboratory to be examined (Type-2-sample).

Date and locality of the sampling spots and items of examination are shown in Table 1. Ani-
mals from 43 baskets were sampled altogether, consisting of 8 samples of Type-1 and 3 samples
of Type-2. Numbers of animals examined are tabulated by species and by sex in Table 2 for
the whole samples combined and in Table 3 for the whole samples combined and in Table 3 for
the three Type-2 samples combined.

@) The most outstanding species in the commercial catch is Pribiloff neptune, Neputunea in-
terscul pta pribiloffensis, occuping 509 of total catch in number and 709 in weight with shell.
Following this species, Buccinum tenue and Angular whelk, B. angulosum are important. All of

these three species comprise more than 809§ of total in number and 9094 in weight.
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It is noted that species composition in the catch is a rather variable character (Table 4) and

changes even within the narrow fishing ground of Satsu-Maru fleet (Table 5).
(2) Sex ratio is characteristic of each species. For three Buccinum species, B. tenue, B. oede-
atum and an unidentified species, the proportion of male are significantly less than those of
female (Table 6). Among them, males of B. oedeatum occupy only one third of the total. In
such species as Pribiloff neputune, Angular whelk and Plicifusus kroyeri, males and females are
in the ratio approximately 1: 1.

Chi-square test on independency of sex ratio to locality or/and date of sampling indicates that

the sex ratio is not affected by such factors and is a rather stable character.
(3) Shell length frequency distributions, for males and females combined, of major three spe-
cies, Pribiloff neptune, B. tenue and Angular whelk are shown in Fig. 2, 3 and 4 respectively.
They are generally asymmetric ones with single peak on righthand side of median point of
length range. Among them, the distribution of B. fenue is characterized with much less skew-
ness, which is probably caused by such gear selectivity as passing smaller individuals through
basket mesh because of slender shell of the species.

Detail observation on length frequency distribution reveals, more or less, differences of modal
lengths between sexes (Table 7, 8 and 9). The differences are conspicuous for Pribiloff neptune
and B. fenue, where modal length of female is larger by one length class. So, the future ana-
lyses of frequency distribution must be carried out carefully considering the possible difference

of growth rate between sexes.
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Table 1. Biological observation and measurments on Satsu-Maru No. 17, the factory boat
of snail fishing fleet in the adjacent waters of Pribiloff Islands, 1973.

Duce i buskers Lengih | Weight | Sx | Place of Remarks
Aug. 7 1 + +* — on board Type-1 sampling
8 1 + i + do
9 1 + + + do
10 2 + o 4wk do
11 2 b e 0 do
12 2 + . s do
14 2 + e ¥ do
15 2 + ] G do )
Aug. 7 10 + + + in laboratory X%Zﬁt??ﬂﬁiﬁ-%w
28| 10 - T T do B-point 58-19N, 172-48W
Sep. 2 10 + + 4 do C-point 58-09N, 172-08W

Notes: * Barnacles were not removed

** Specimens from just one basket were examined
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O FFyz/N4g Buccinum tenue (GRAY, 1839)

O HENYIN4g B. angulosum (GRAY, 1839)

O #Avyx/s54 B. oedeatum (DALL, 1907)

Ot A v s34 Plicifusus kroyeri (MOLLER)

O 7¥+7 Fusitriton oregonensis (REDFIELD, 1848)
bR s sty B B. subreticulatum (HABE et ITO nov.)

O vxF+#H74 Beringion beringii (MIDDENDORFF, 1847)
biLEY T N. ventricosa varicifera (DALL, 1907)
AlxFET Volutopsius middendorffi (DALL, 1891)

7 7 LvEB/NNA Clinopegma buccinoides (HABE et 1TO)
T®H 5 (35 B.e--Buccinum, N.---Neptunea), TNOITFEDMIC, /NUTRGEMEIZ IS0, Yt
B DFEETHRTI2EDELTRD 2FDH 5,
O valma» 4 Latisipho hypolispus (DALL, 1891)
O/ /54 &, AR Buccinum sp,
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Table 2. Species composition in terms of number and weight, sex ratios and average weights of individual of component

species in the commercial catch by snail basket on the basis of whole available samples combined.

Frequency in number Propor- Sex Average weight Species
Species tion of composition
Total M F U species ratio M ‘ F l M+ F |in weight
Neptunea interscul pta prib. 0
(Maruezobora) 1336 639 659 38 46.7(%) 0.97 92.5 107.3 99.0 0.7009%)
Buccinum tenue (Chijiwaezobai) 470 191 264 15 16. 4 0. 72 38.1 46.0 42.7 0.11
Buccinum anglosum (Kadobaribai) 548 301 238 9 19.2 1.26 36.6 36.2 36. 4 0.11
Buccinum oedeatum (Oshiwaezobai) 249 65 182 2 8.7 0.36 40. 2 37. 1 37.9 0.05
Plicifusus kroyeri (Oshiwabai) 99 49 49 i 3.5 1.00 42.3 45.7 44.0 0.02
Fusitriton oregonensis (Ayabora) 15 7 4 4 0.5 1. 75 49.3 0.00
Buccinum unidentified species 109 33 74 2 3.8 0.45 14.6 15.3 15.1 0.01
Latisipho hypolispus(Tsumugatabai) 27 1 16 0.9 0.69 13.3 10.0 11.4 0.00
Misceraneous species combined 5 1 3 1 0.1

Table 3. Species composition in terms of number and weight, sex ratios and average weights of individual of component

species in the commercial catch by snail basket on the basis of three Type-2-samples combined.

] Frequency in number Propor- Sex Average weight ngncgg:i—
Species (Japanese name) tion of . .
Total l M ‘ F ’ U species ratio M ! F ‘ M+F :rz?gshxtn

Maruezobora 955 480 475 51.2(%) 1.01 92 107 96 73.7(%)
Chijiwaezobai 239 91 148 12.8 0.61 36 42 40 75
Kadobaribai 357 192 164 1 19.1 1. 17 37 35 36 10.2
Oshiwaezobai 155 41 114 8.3 0.36 42 33 40 4.9
Oshiwabai 59 29 30 3.2 0.97 48 43 46 2.2
Ayabora 4 3 1 0.2 64 0.2
Buccinum unidentified species 81 29 52 4.3 0.56 14 12 13 0.9
Tsumugatabai 11 3 8 0.6 14 10 0.1
Misceraneous species 5 1 3 1 0.3
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Table 4. Chi-square test of the hypothesis of “independency of proportion of component

species to locality or date of sampling” on the basis of three Type-2-samplings.

Sy Point of sampling Subtotal
A B \ ©
377 291 287 955
N. interscul pta prib. t 3 29,7 285, 1
(Maruezobora) @ 277. . :
3) 35. 85 26.34 0.01
(1) 52 175 12 239
i 69. 4 98.3 71.3
(Chijiwaezobai) @) ’ ’ '
(3) 4.36 59. 85 49.32
B / (1) 69 136 152 357
. anglosum
(R adabaribady (2) 103.7 146. 8 106. 6
(3) 11. 62 0.79 19.34
B oedeat (1) 15 104 36 155
. oedeatum
(Oshiwaezobai) @ 45.0 63.7 46.3
(3) 20. 00 25.50 2.29
Pk 3 (1) 11 48 0 59
. kroyeri
D ahealinl) (2) 17.1 24.3 17.6
(3) 2.18 22.53 17. 60
(1) 12 5 64 81
B. unidentified species (2) 23,5 33.3 24.2
(3) 5.63 24.05 65. 46
Subtotal 536 759 551 1846

Chi-square 392.72 (d.f. 2x5 10)
Notes; (1) Observed frequency
(2) Theoretical frequency
(3) Chi-square in each stratum

Table 5. Species composition of marine snails in individual samples

Species 'Sfayrggg A Type—ZBsampl‘e .
v éﬁiﬁiﬁlfﬁzrf )r . 0.39 0.70 0.38 0.52
B t(ecnlf jiwaezobai) 0.24 0.10 0.23 0.02
* ?gz{:’;:fbao 0.20 0.13 0.18 0.28
* (O(?)ili?vz’:zobai) 0.10 0.03 0.14 0.06
" ?gosjklleiz:aezobai) 0.04 0.02 0.06 0.00
B. unidentified species 0.03 0.02 0.01 0.12
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Table 6. Mean sex-ratio and chi-square test on a hypothesis of sex-ratio 1:1 on the basis

of three Type-2 samples.

Average sex Sum of chi- Chi-square for Tt
Speci ratio for squares for in- | three samples . .ai —

JRtes three samples | dividual samples| combined with (‘gl; )

1) | with (d.f.) (d.f.) T
. R 1.01 174 (3 0.03 () L7 @
B'%Q&W%mma 0.61 15.36%* (3} 13.59%* (1) L77 @
B s 1.17 292 (3 2.20 (1) 0.72 (@
Bgﬁﬁ?ﬁmmo 0.36 37.41% (3) 34.38%* (1) 3.03 (2
S el 0.97 0.09 (@ 0.02 0.07 ()
B. unidentified species 0.56 11.09*  (3) 6.53* (1) 4.56 (2)

1) Sex ratio is shown in a ratio M/F
* Significant at 59§ level
** Significant at 19¢ level ; i
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Fig. 2. Shell length frequency distribution of Pribiloff neputune, N. interscl pta,
pribiloffensis (Maruezobora) in the adjacent waters of Pribilofi Islands,
for male (M), female (F) and male and female combined (M+F) on the
basis of whole samples available.
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Table 7. Shell length frequency distribution of Pribiloff neputune, N. interscul pta
pribiloffensis (Maruezobora) caught by snail basket in the adjacent waters
of Pribiloff Islands, by sample and sex.

Type-1 Type-2 sample All samples
Shell ;
ey sample (A) (B) ) combined
M | F M | F M | F M | F M F | M+F

26- 30

31- 35 1 1 1
36- 40

41- 45

46- 50 1. 2 1 2 3
51- 55 ‘

56- 60 i 2 1 1 2 3 5
61- 65 1 1 2 2 1 3 4 6 10
66- 70 3 1 4 2 7 15 3 1 17 19 36
71- 75 4 6 2 10 10 3 1 23 13 36
76- 80 4 9 3 7 10 3 4 23 22 45
81- 85 8 21 4 14 18 6 5 49 32 81
86- 90 5 10 24 21 14 15 19 6 62 52 114
91- 95 | 12 9 34 17 7 13 18 27 71 66 137

96-100 | 15 13 46 31 17 22 24 20 | 102 86 188
101-105 | 21 10 32 41 21 16 33 22 | 107 89 196
106-110 7 13 17 31 16 11 18 37 58 92 150
111-115 9 3 16 14 8 5 16 22 49 71
116-120 1 3 2 2 14 4 4 17 i3 30
121-125 3 3 1 1 4 1 11 12
126-130 2 2 2
131-135 1 1 1
136-140

Tatal ] 83 | s | 108 ] 179 ’ 146 ‘ 145 | 134 ] 151 ‘ 561 \ 557 ] 1,118

VARIDFNCELPAMDOEDT, E— FIIN7T0mm, HEMFHO bR E X KEWRNICH 5. B FupH
325 mm—85 mm, FHINZC &3, M EHEEAE IS 2H, CATRELK 44 7 -2- EAN S OBRE
WEAHTR, e F&idilc, 2hd) b/ASWARCAIRTIE S 2 BhBdobhs Z EThH2, O
T— FiE, i ENEEATIE6mm—50mm, 9} 2H, CHEMSEHELZEATII6mm—40mmicdh 5,
PEOREIEABLTCEAAC L, BESMHIZEH LA mono-modal MO DT, EHOHER AN
KHobNEEVWHIHDEDTIRIE. L L, HEEECBET L, ERck >TREROMIC, »o, F
BED/NSOANCEIRINTIEE— FOALNEC EDH D, BALOLDA A 7 2-EBAPD =T/ KT, ik
HEEAB LU CHEPED L 4 7 -2-BRTD # F/5) N4 OB BHFENTBZE ORI TH B0 TD &S 1888
OHREHORK 42 WEHICHR S IAFESFHCHY L, REHOE— FOEMEHORERICHINT 2 EE2 5013
Gk TH 5. MHED modal length WCEDBHEINOTH 5. N5 OFETIIMEHE DRLIE hkE 038 2 Al hgk: 1
RENWEEZDLNET, COEEZELBPLILIKBREBENILENS 5. T2, SHBOWMEICBNTIR
APk (1953) SVEHARDWIRE DR RIC BEE T 2 /54 (Babylonia japonica) © "~%, OFEICEHbLNS
circuli IC DT 572 & 5 HEEE WITIICE DANITHSEBRET D THLNEEL TS,
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Table 8. Shell length frequency distribution of B. fenue (Chijiwaezobai) caught by

snail basket in the adjacent waters of Pribiloff Islands, by sample and sex

Type-1 Type-2 sample All samples
Shell le bined
" samp CA) (B) qeh) combin
M F M F M F M F M F | M+F
36- 40 1 1 1
41- 45
46- 50
51- 55 1 1 |
56~ 60 1 1 1 2 1 3
61- 65 1 2 8 3 8 11
66- 70 | 10 4 1 16 12 30 16 46
71- 75| 28 9 11 7 24 34 2 3 65 50 115
76- 80 | 15 24 5 13 20 27 2 4 42 67 109
81- 85 8 27 2 2 1 22 1 11 55 66
86- 90 9 1 7 18 18
91- 95 6 3 9 9
96-100 1 1 1
101-105
Total | 64 { 9 | o S e | 10 | 4 | 8| 155 | 225 | 380

Table 9. Shell length frequency distribution of Angular whelk, B. angulosum
(Kadobaribai) caught by snail basket in the adjacent waters of Pribi-
loff Islands, by sample and sex.

Type-1 Type-2 sample All samples
Sl sample (A) (B) €6 combined
length
M F M | F M | F M | F M F | M+F
26-30 2 2 2
31-35 2 1 2 3 2 5
36-40 1 2 3 1 3 4 7
41-45 1 1 1 2 2 3 5
46-50 2 1 il 1 2 3 5
51-55 3 1 5 2 9 11
56-60 4 4 7 4 12 8 27 35
61-65 10 1 9 14 8 31 19 50
66-70 16 10 17 7 22 10 35 17 90 44 134
71-75 20 18 8 11 22 23 22 10 72 62 134
76-80 4 7 4 3 18 10 5 5 31 25 56
81-85 1 3 2 2 3 5 8
86-90
Total { 55 ‘ 44 39 30 69 64 84 67 247 205 452
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Fig. 3. Shell length frequency distribution of B. tenue (Chijiwasezobai) in the
adjacent waters of Pribiloff Islands, for male (M), female (F) and male
and female combined (M+F( on the basis of whole samples available.
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Fig. 4. Shell length frequency distribution of Angular whelk, B. angulosum (Kado-
baribai) in the adjacent waters of Pribiloff Islands, for male (M), female (F)
and male and female combined (M+F) on the basis of whole samples available.
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Supplementary table 1.

Number of animals examined by species and

sex in the eight Type-1 samples combined with average weight by species.

B . Hi Bl i oy | A oo K HOHOK
V- 3 0 B Cf# HHO e 3 (B &)
= ol E Y Wk F
¥ iufensialiie Bribilofensis 381 159 184 38 0. 86 38.4 102 94 108 55./6
PR 231 100 116 15 0.86 23.2 46 40 51 19. 4
. tenue
SN R
4 F 4% a8 A 191 109 74 8 1.47 19.3 38 36 39 13.1
B. angulosm
A A vV
B cedeaturn 94 24 68 2 0.35 9.5 43 37 44 7.0
ifﬂkj_ A ¥ 40 20 19 1 1.05 4.0 41 34 50 3.0
. kroyeri
T b R 7
F. oregonensis 11 4 3 4 1.1 44 0.4
Pk 28 8 22 1 23 1.1
Unidentified Buccinum species 4 2 2 i %8 3 ’
AR
% Fopolispus 16 8 8 0 1.6 12 13 10 0.3
I
B. behwingii 1 0 1 0 0.1 42 0.1
Total 993 100% 61.28 1009
Total 3 @ aeilden Prop(())frtion 5+ 8 Species
Sex ratio composition
Frequency in number cosrgg(c:)ineesnt Average weight in weight
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Supplementary table 2.

Number of animals examined by species and sex in the Type-2 sample from point-A (58-11N, 172-22W) with average weight by species.

2 H £} 07} B " B EE I =] 2N &= WOoW O
H 848 5 9 (8 % O 5+9 5 0 @ &
z W =z Y K I
N intersoulsta pribiloffensts 377 198 179 1.11 68.7 96 88 104 85.5
i 52 24 28 0.86 9.5 55 39 50 5.5
B. tenue
a B oes e g 69 39 30 1.30 12.6 34 34 34 5.6
B. angulosum
dr & B YA 15 5 10 0.50 2.7 37 28 41 13
B. oedeatum
I 11 5 6 0.83 2.0 48 51 46 1.3
P. kroyeri
Fil ¥ B 7
F. oregonensis
s% B. sp.
Unidentified Buccinum species L & 8 LA L 18 e 15 b2
DN B S I §
B it 10 3 74 0.43 1.8 12 10 13 0.3
kI 2 0 2 0.4 21 21 0.1
N. communis
M2 dk 2V y s
A. periscelidus 1 1 9 Bt L 15 b
Total 549 10026 76.78 10026
3+ ¢ ‘ 3 ‘ e Proportion of 3+ 9 ‘ s ’ Q Species
Sex ratio component composition
Frequency in number species Average weight in weight
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Supplementary table 3.

Number of animals examined by species and sex in the Type-2 sample from point-B (58-19N, 172-48W) with average weight by species.

. R - . oM Ak ¥ B & EH B
H aiE || B : | %5 B maw | ,ie | . | @
=z Jir T Y K Z
. interscel fin prilitofiensts 291 146 145 1.01 38.0 87 94 81 58.2
FER TS 175 63 112 0.56 22.9 37 35 39 14.9
B. tenue
SN N
# b oA e o 136 69 66 1.05 17.8 38 39 37 11.9
B. angulosum I6h)
& 2P EWRA 104 31 73 0.42 13.6 38 34 40 9.1
B. oedeatum
B F &4 ¥ TS 48 2 24 1 6.3 5 47 42 4.9
P. kroyeri
T 4 3 1 0.5 64 65 58 0.6
. oregonensis
% B. sp.
Unidentified Buccinum species s 3 2 0.7 & 1 el 0.2
D2V N /B SV S
E. Bupaltsdiis i 0 1 0.1 16 0 16 0
7 7 L E NI
6. Bidsinodes il 0 1 0.1 56 0 56 0.1
Total 765 10096 57.18 100%
& % 8 e Proportion of | &+ 9 8 e Species
Sex ratio component composition
Frequency in number species Average weight in weight
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Supplementary table 4.

Number of animals examined by species and sex in the Type-2 sample from

point-C (58-09N, 172-08W) with average weight by species.

H £ G|

B

i

. . o oy |E A OB ¥ = 0 B oMK
5+ 9 5 9 (M & %0 5+9 ’ 5 ‘ 9 & @
= W T ¥ K 5
N lapstud Boa Gribitolfensis 287 136 151 0.9 b2 107 97 116 78.7
il 12 4 8 0.5 2.2 51 41 56 L
B. tenue
SN R
el S 152 84 68 124 27.5 % 37 33 13.5
. angulosum
P S 36 5 31 0.16 6.5 45 33 47 41
B. oedeatuw
A A v g N4
P. kroyeri
s% B. sp.
Unidentified Buccinum species L 14 5 B2 £ 6 18 1 13 &0
L S i 0.2 17 0
T. russa 6
Total 552 100%% 70.6 8 100%
53+ ¢ ’ 3 ? Proportion of | & + 2 8 ? Species
Sex ratio component composition
Frequency in number species Average weight in weight
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