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The Ecology of Hagfish Eptatretus burgeri and the Fisheries Actual Condition
in the Japan Sea off Shimane Prefecture

Yuichi Yuuki, Kenji Ishida' and Shigeru Yasugi

Abstract: In order to know the effective use of the resources of Hagfish in the waters off
Shimane prefecture, investigations about the ecology of this fish and the fisheries actual
condition were conducted. Thereby, it was able to clarify about the details of the fishing, the
trend of the fish catch, the fisheries actual condition, and some ecology of Hagfish in Shimane
prefecture. Consequently, the rapid increase in the amount of fish catch and catch efforts
accompanying the increase in a fish boat of Hagfish in recent years, and change of fishing
method were pointed out as problem. And it was indicated that increase in the number of fish
boat more than the present should be avoided. Moreover, in order to perform proper
management of resources of Hagfish, we proposed also about the necessity for monitoring

investigation and improvement of fishing gear.
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Distinguish of Pelagic Fish Stock by use of Quantitative Echo Sounder
and Midwater Trawl

Shigeru Yasugi

Abstract: Echo sounder investigations and midwater trawling samplings were performed in
order to establish the distinguish method of the pelagic fish stock, in the south western Japan
Sea off Shimane. The record of echo sounder can be divided into five types, compared to the
catch population. Echo sounder record of sternoptychid fish, Maurolicus muelleri, showed the
same pattern regardless of the difference of the both size compositions and population density.
Pattern of anchovy showed results approximately similar to that of sternoptychid fish,
Maurolicus muelleri. It is seen that the difference of echo sounder patterns of the horse
mackerel is influenced by the difference of size composition. Moreover, when taking into
consideration habitation water temperature and depth of water, it was suggested that the

possibility of distinction becomes high.
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BRI (4 7)) o e sHE L, #fHE L Tofi L
TW7=2s (K3), 2001 47 D 2610 HILARE (1
B o8 % — > %R L7z, HAEY . EE 2001 4 5
H30 HD 1 BIZBENTI T ID90% ML EE DT
BY, 7 VLUNOERESLEI AT ), 254
ik, ANVAAL WA THo72. Far) TV
1999 4 11 H 11 HOBI & Fr &, #Eh 5 ILARIR IS S
L EA o720 (18D THE~ AV b8t~ A L
BLTHELE (M4)., Fav) v PbfomfEix
MHEI N otz, hF 7 FATIF 3B LD
A LR SO Q&) Th o7z, (K5).
AV A A A11E 1999 FED 6 H 12 2 mIJaSE S /=28, [l
BiF2ME3IREDP1FIFTOMILZ. BEOSE
L 8T% & 66% THIDMAFEIZ LR KD > 72,
RIZHE SN ERICOWT, AFERICZFDORE
FEC B X ONEER R WGy — 2 L DORRIZOW
THE Lz, Fav )y, 8 AU ER T L
F o THESINTEOREMBZR 6 IZ/R L 7.
RS S HIMERL & ZWERID 2 D DNy — 2 )SiRD
ENDIZH DS F1 S N7 ABHEAE O E{ I
—DWRIRD /8% —> (1) THotz. F72, 58
(DSLIK) Z#7/R L7219994E 11 H 11 HD 1§ % Bl FiX
HIERBODLEIZL > THHGE/N Y — L IZEITRD
SIE, 18 (LIRE) CTH -7z, ERESEED
FEERMLTnWLEdhE, Fav)Vilon
TIEEMBRHEEDOZIIZEL S FITIFF L L
LGWUE NS =V RIRT EEZOLND.
RESNT~ T VOREMBUIZEIT L ) BHE R
EEPESND (47).1999 4 6 H 16~25 H IZH4E
ENTAHETIIEREE— F2760~80mm TH 5 D
WZxF LT, 200145 H30 H~7H4 HDOZFN Tl
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F 1. PR N —OVERAKE R (ARG & R TR ORI & BB L OCAREEIRGE Dy — ).

el #T . < (T
M i RE N BEE B BEN  BEE vy (1Y)
1999.04.12 11:50 35°08.38°  131°55.11° 12:48 35°0543° 131°56.38° 1
1999.04.15 13:28 35°11.55° 131°56.23° 14:31 35°10.85°  132°00.57° 1
1999.04.20 07:22 35°39.84"  132°37.93° 07:58 35°41.51°  132°39.52° 1
1999.04.20 11:25 35°4421°  132°54.25° 13:12 35°41.32°  132°48.49° 2
1999.06.08 13:15 35°20.90°  132°25.90° 14:30 35°17.60°  132°23.20° 2
1999.06.08 15:40 35°18.80°  132°23.20° 17:35 35°17.70°  132°24.14° 3
1999.06.09 08:17 35°15.50°  132°15.49° 09:47 35°12.13°  132°11.48° 2
1999.06.16 12:28 35°58.79°  132°01.64° 13:25 35°57.70°  132°05.67° 3
1999.06.21 15:50 35°07.100  132°14.59° 17:40 35°04.08°  132°09.01° 3
1999.06.22 11:17 34°49.74’  131°45.85° 11:57 35°50.85° 131°48.57° 4
1999.06.22 13:06 34°49.75°  131°45.17 14:02 34°536° 131°49.19° 4
1999.06.23 12:45 34°48.44°  131°42.26° 14:00 34°50.45°  131°47.69° 4
1999.06.25 13:52 34°56.69°  131°58.18° 14:31 34°59.21°  131°58.74° 4
1999.06.28 11:39 35°09.65°  131°56.50° 12:36 35°11.03°  132°00.56° 2
1999.06.28 13:39 35°08.50°  131°59.12° 14:09 35°09.21° 131°01.37° 5
1999.09.16 13:13 35°09.15° 132°16.23° 14:01 35°09.15°  131°13.07° 2
1999.09.20 12:40 35°05.81°  131°48.26° 13:25 35°08.00° 131°50.20° 2
1999.10.20 13:49 35°10.01°  132°05.90° 14:41 35°08.69°  132°04.00° 5
1999.11.10 15:00 35°47.49° 132°24.69° 15:35 35°47.12°  132°22.69° 1
1999.11.11 10:47 35°38.92  132°18.55° 11:28 35°36.90°  132°20.20° 5
1999.11.18 13:40 35°26.98°  132°16.32 14:15 35°27.38°  132°18.61° 1
1999.11.19 10:22 35°30.83°  132°24.8%° 10:53 35°31.03°  132°23.09° 1
1999.11.24 15:49 35°03.03° 131°11.93° 16:20 35°01.68° 131°12.30° 2
2000.01.24 12:34 35°21.73  132°16.04° 13:12 35°2044°  131°17.92° 1
2000.02.03 13:04 35°2225° 132°15.45° 13:48 35°21.64° 131°18.14° 1
2000.02.03 14:57 35°2230° 132°17.44° 15:52 35°21.07°  132°14.70° 1
2000.02.03 16:58 35°22.49° 132°17.36° 17:14 35°22.51°  132°18.36° 1
2000.02.14 15:05 34°58.10° 132°01.91 15:24 34°59.01°  132°03.22° 2
2000.07.18 12:42 35°19.55° 132°15.69° 13:40 35°21.29°  132°18.68° 1
2000.09.14 12:12 35°12.74°  131°52.18° 12:53 35°12.53°  131°51.16° 1
2000.11.22 12:55 35°04.45° 131°54.7% 13:25 35°04.19°  131°53.21° 5
2001.05.23 13:57 35°00.94°  132°01.44° 14:30 34°59.94°  132°01.67° 5
2001.05.25 10:32 35°00.72°  131°58.63 11:07 34°59.51°  131°58.09° 5
2001.05.28 13:10 35°22.49° 132°18.64° 13:40 35°22.09°  132°20.08° 1
2001.05.29 07:42 35°13.02°  131°40.05° 08:21 35°14.16°  131°41.21° 3
2001.05.30 12:17 35°09.75° 131°40.21° 12:43 35°1035°  131°41.19° 1
2001.05.30 13:47 35°09.21° 131°40.32° 14:08 35°08.51°  131°40.72° 3
2001.05.31 11:24 35°02.27° 131°49.14° 12:05 35°01.10°  131°50.65° 5
2001.06.07 11:47 35°07.95°  131°58.77 12:30 35°09.26°  132°00.30° 2
2001.06.11 12:37 35°24.18°  132°00.29° 13:10 35°23.32°  131°58.79° 3
2001.06.22 13:40 34°54.93 131°57.49° 14:10 34°54.69°  131°57.36° 3
2001.06.26 13:50 34°54.100 131°48.2%’ 14:23 34°53.87°  131°50.05° 3
2001.07.04 10:55 34°53.72°  131°51.98 11:21 34°54.01°  131°53.74° 1
2001.07.04 13:37 34°5321° 131°34.95 14:11 34°5339° 131°34.94° 2
2001.07.05 10:48 34°53.64°  131°48.46° 11:24 34°54.13°  131°50.60° 1
2001.07.05 13:32 34°53.36°  131°39.44° 14:18 34°54.05° 131°41.66° 2
35~50mm Td -7z BEB(E Y — > 0%EE, — Z 23

EREIAL DB B L DD, 60~80 mm D[ KEEE | D K
T4 FI(BED CH D, —F, 35~50 mm D[ /NI ]
DZENUT 3R CRER) TH o7z,

HETFATLORERBIZORELEDTH -T2
B(X8), ¥TVERLYMAG Y — L ITTRT2
A (F5ERY) Th o 7.

AEICBWCTHRE MO — V2 X 2w L, il
TRANBE CI5 5 N7 B OS2 BHGET L7228, f
TR O BUC I SR 4 \C BRI 5 5 2 & A%k
720 AREITIE 2 UTKIE &R E IR THRIERIC 2
SEFCH 21T L B MET L7z, 9 ICHTET TR
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TR K

F2. 4205 (OQEHE LKL, @4Fy L a—5—12X 5 AR, @F
T FE S A YE R AR D 65% LI B T@ORAEEDS 100 LLE) 2372 L72FRRE b

STy
FEA .
WOEERH  FERED R DD ’i”ﬁi)‘ 4
Rk &
1999.06.16 =TT 7,495 98% 3
1999.06.22 <7 1,800 97% 4
1999.06.22 <7 1,500 96% 4
1999.06.23 <7 1,068 96% 4
1999.06.25 <7 800 91% 4
2001.05.29 7Y 680 94% 3
2001.05.30 <=7 160 75% 3
2001.06.11 =7 136 99% 3
2001.06.22 <7 4,718 100% 3
2001.06.26 <7 % 15,200 100% 3
2001.07.04 <7 310,000 100% 1
2001.07.05 <7 35,892 99% 1
1999.11.11 Fay)xy $%€20,000 100% 5
2000.01.24 Fay)xy % 81,329 100% 1
2000.02.03 Fay)yxy %112,269 100% 1
2000.02.03 o)Ly 328,067 100% 1
2000.02.03 o)Ly %112,269 100% 1
2001.05.28 Fay)ry 200,000 100% 1
2001.05.30 Fay)xy % 133,636 100% 1
1999.06.28 HhETFAT Y 35,591 100% 2
1999.09.16 HETFATY 1,050 100% 2
2001.07.04 HhyTFATY 35,000 98% 2
1999.06.08 ANV XA H 1,169 87% 2
1999.06.08 AN AAH 585 66% 3
SRR & RS
1 LERE 2 fHER 3 sf
l.'.a'.'.oool.o'n!'o.nl..
Y c. .00 ey o0 .oo.o. X '
L !
/\’\/Y\W\f\/\m
4 1gE 5 DSLik
vV vy Y
Y X

(2. AEEGD 5 DD — .
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100 «
K3, w7 UVraEISNEEDOM
FM 7 K.

HESUL 2SERIAL S 7z Sl DS S AL 72K & KR
EIRL7Z. FORRER, <7 JIIKE40m~50m DK
i 17~20C Hit%, ¥ 27U TV I3KE 130 m~ 140
m A% C, KA 15C LT, 75 7 F 47 T IdkiE
100~ 130 m, ZKif 15~20C &\ o 72 X 9 (AR
B 22 53 DIEWHFED Bz, AV AL 1D 26
IZOWTIRI T VOOAABIZE TN TV A,

O X )N, MNGMIEOSRE N % AT AT &
IKIEICHESI NS ETHUE, KiREKED 2 DD
BREREMZ A Z & THGRY — 721 TS
5 ZEDHR L o IR E DO REEN D 5. 72
LRIE, T UMM Sy — oz 1 BL(LIREY) %
IRL2HBIDSHBT 225, SAHIZFEL 1 B2 2T
HEam) T OB B KE - KRG & IEHS
MPICBL->TEY, IS EEETE, HIIEE
BThD. AN AL HICOWTIEFE L 2 B (Bh5ER)
RIRT AT 7 FA T YLD EEIKIESE T RET
HLY, SHRESICHFHAZER T DLEDLD L.

ARl T CTIE PRI BT 2 BB % A5
2, EBRICAEENEE L THEN b O R E L TR
FEL 7275, T UVDOGE, TDI3E A EHIKE L
m~50m OHFBIICHEIE L. LarL, 7T V%A
FEMIEERAEE TR EL, BET A ICHEWVEE
WCEE LD TAZENALNRTWS, ZDZ
END, AT o 7ZHEELIC & 5 B O 5 HEL L)
HEMDY 40~50 m fF A IZ g RIS A § 5 HA T, L2
O, B E LTI AT ENHEFRS 3em L Ep
DOV KA TG % 4% 2 TIR RIS C O AR ISR AT T

BEABIE EASEURRO RS -

K4, Fav) PSR &
& OMRFERW 7 K.
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10% r
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40% r
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g
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0%

X 6.

-

L il ; vlfi [Ii
B R BN S ERR O RS -
80~

M5 57 FA4A7 R ESH
72 & & OAUFER 7 L.

Jan. 24. 2000

N=100 @

Feb. 3. 2000

N=100 ®

May. 28. 2001

N=50 @

May. 30. 2001
N=50 ()

30 34 38 42 46 50 54 58 mm
Fav) Dy OFREMK. ABRTIEISON

EAE SN
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Settlement Process and Mortality at Early Stage of Top Shell, Turbo (Batillus)
cornutus, at the Eastern Coastal Waters in Shimane Prefecture

Tadashi Sasaki'

Abstract: This paper attempts to report the process of settlement and mortality at early stage of
top shell at the coral-line algae colony in Kataku, central part of Shimane Peninsula in 1995,
by means of the continuous collecting of larvae and juvenile. The results obtained were as
follows: (1) continuous settlements of top shell at Kataku in 1995 was observed from July to
October, especially a large amount of settlement was observed at beginning of July and end of
September, with reference to progress of shell- diameter composition and the collect condition
of planktonic larvae.(2) after settlements, juvenile population density of top shell decreased
rapidly . It seems to cased by the predator-carnivorous snails, Muricidae.(3) from the results
carried out according to depth of water, top shell juvenile spread over the relative deeper sea-
bottom, while the population density after settlement was so high as the depth was shallow.

F-U—-F Iy, fEH, AR, DR a1y —,

YL, Turbo (Batillus) cornutus, (3 BERIE DR
WEIBNTROEELMEO—DOTH L. BEMKE
FaTIC & % & 2001 4FE D BRI IC BT 2 R 13 748
tZ L, SEREEROKNTI% 2 HOTWS. L
PLBEICBITABREOYFIOMERIZIE,
FE~FTERATRECEH T HEIADFED 5,
RIEDEPFRAZBY LR O — D\ 2 FAE R O HH 25 E
HELTWAZ ENFASNTWAEYY, BIRIEIZBWT
DUFEE Y1984 ED 174t 55 1988 FED 1,377t F T
AER TR 8RR IS L 72%, T AU Bk s MR A 2
5 1983 FESEAED HRAFEMRBFICHR T L2 LD TH 5
CENHEE SN TV LY AR LR & LR
M, BREHORY A EEIIZER S h>D
HHY, WHEOT T CHEE BT 5 & ARSI A
AHZLL, HEHORAB X OIMAREICE L T
A7 T5% .

BRERREOTFFICEL T, FEHEINET

TE, AHAIKE

FEINIRY , A OB B X OV 12D n
TG L7z, RIRCRBREBEICBIT 210
AR Z T 2 -0 0HFEO—BE LT, B
EEZOT I HE H &R ICHRE L, RO KE
B L O IKERZOBFEEFE IOV THRE L 7-.

MBS VOHE

REXOHME Vi HoREIERPEES L
HAALE T 2 X TR L7z (K1), X
WEIANEICE L, A & aB2NRIEY 2 AT
HY, PFZOMMGE > Twh, Fhfidkom
WALE T 5 BT Y 7B OB I AE T 5K
BEFAEXEE L, B2 S Pl ¢—AROHR
ETIA L ERBTI. RET A AHEOKE LA
HAKRES~10m T TIE 4 2 MK o 7 8% 75 2% fe
&, FNUREEEATER>TWA, AT A VA

" HBETE - BARIEEH KBS ET  Hamada Branch, Shimane Prefectural Office, Fishereries Promotion Section, Kataniwa Hamada 697-0041, Japan
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F 1. Y IHEHORER S & I X 5 RAET ().

1995 4F 1996 4F

REHBEOKE m) 6 H28H 7H19H 8H4H 8H24H 9H14H 10A11H 1A2H
1 - - - 0.25 - - 0.25

2 0.25 0.25 0.25 0.25 0.25 0.5 0.25

4 0.25 0.25 0.25 0.25 0.25 0.5 0.25

6 - - - 0.25 - - 0.25

8 - - — 0.25 - — 0.25

1. AREXKOME. PR IEATaLsrsy—o
HESGHT T RT.

WIZBIT BRI, THRE LTHEOY > TER
O (LI, AEAKEL 3 5) 03Xy NIRICHEE
L, FOLICZET<E, 770/ )), NT
YNZED/NEEER F Y€, A VEY, YU
YEY, AFNEY, JAX)EIHEDKRLTT T
FHEE, BX U7 0 XOKRMEEOELEDVPRONS.
Nz RERTEOBESEETH S &, KEO~4m
BRI AT YE YY), 79 =) 750
HiAIKEB LA VEZD, KES~Tmaiids o
X, FFNETD, KESm LNEIL S, aF ) s
FNEFIELEREE o TWh, FAET A AMHEDHE)
WAL, NFFITHATA, IHNL, v XTI TT
TIHA, ZNEFA, RYIUHA, 7bhaaghLEo
INIDBE R T ANA, AT B TT, +F
AEIHHT, TITIARAFTA, L, LAY
HAZREDOHRIOERBLIONT V=, LT4%F
v ZEOY HOERBNRLNA.

MEORE ¥ LA EH H ORRE LIV E A
D 1995 4F 6 H205 1996 41 H £ TAF 2 — \{FK

XD FEMLA (E D). A oI
THAHT~10 A% TR, 17 B2 1 BFEOEEGT
1oz, WHWIMAOREL I E L TIET 1~
DA ETAIKEREE % 8 L7z, AEIAIKERE
ZRE L2, 1) REER L, B 10 mm RO 54
IHEADPHIR TR INIHEI BN &, 2) 3
IO RHORERF ™ b b2 L, 3) EENLER
EDRHBBED THALZ LR EOBMIC L 572, #
T ORGETIZKE2m EREAm D25 & L
2. KEOERZ 2m & LzDiE, LR TIENE
BORBIZL D ZE LREPHETH Y, KED
THR%Z 4m & L720lE, ZLECIEBRIZ/NE
DHYFINHFTNBIEINLTNZ LR EOMBEIC
Loz, Zoft, 8 HE 1 HICIZBREKIEDHFIPH % i
KL, KiZE1m 6mBLIEmIIBWTHIHRELE
Wi L7z, BEEAKEREITAERPEEDD LT %
BEVY, PRS2 CE AR 7 0 ¥ LITEREL, 32
X32cm (0.1 m*) O FH:Z T 1KERL7ZD
025~05m’ FR4E L 72,

HEE OB IZ =7 —) 75 1 ¥ VRV RE
a7 (K2)., ZORERITAREK, PRES, 22
RE ok, REWOREE LW\ EF % [FE
AT ) MG & 7 > T B ARIZ % 30 mm DAL
Vo= VEICZT =D/ )% FHIZAT CE
ELZLDOTHY, ELKIIKR)ZFL 8Ly b
(L4400 mm, £ & 470 mm) 2/ L 72, BRERD
HEWIZ7 H~10 A TIX 1804m, 1 HTIid 500 4m
DOLORMH LIz, TREWTH Y PHEEE Y, BN
272 F o 7o A CRIESR DR LS5 0% Bh1ET %
BT, KARDFedmiflz 1~2 kg D EO§E % fF17 T
P L7z BRY V7RO D F V.

REWIIRERIAN T TERSICHELRY,
WK TR R, 10% ORIV <) v CREE
L,70% OL% ) — VEHH CRAE L7z, £ D1k, $}
EW % 3 BRE (4, 2, 1 mm) O HAOff % v TR
ELTHEIL. 2mm L EOHE DO IZHE - 725
FHZOWTIRERIC L > THFIfEHZEN L 7.



EARILHCER R 74 T O 75 B AL & W IRE 17

(o] ° °
° o
o = o ° o o
R&ER RUIFLURYE o o
o
< o
~ o
A A
IS
€
o
~
<t
€
€
o v
- A
IS
€
o
I32)
©
| A5OSR ST
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B 2. A ORET .

2mm DHAZ@EB L7720 DL TERBEMGET T
AL 72, 1mm O HAGZ 88 L2 W T,
ZEd L1282 L2, BREZOTH
D[ E LI DO FRAEAT260~290 pm DHPHTH 5 =
&, FRRORIOEATT v o RICEL 28, BXUE
R OMEA O 25 5 2 & 70 & TIr- 7.
U EDOFINETEN L - HEHORBREZFH L
72, SHICHAEEH OB AERIZER E Ak L, HEH
EFFRICEE R, HtOBEGOA 28I L
7z,

ALV 72—l & 2 Z2ENEDHIRAET 7l
rEomBHB IO EsE=fb L, FEMHEHD
W E Rz KT AHT, ALaL sz ¥ — (L
BalLry— L) ICk AR ERm L. aL Y
¥ —ORREMBIE L EE L, REICIZIBIN Ny 2 %
w72y, BEFREE TR 3) & L, HEENIE
AT A AFIEDKGE 5 m M DOERER) 4 m 12381
2. AL 77 —Of%E LRI A F 2 — KB X
Ufh b SA7o 72, SRASIIE 1995 46 H 20 H ~
10 H24 HT, 2O 2 8REIZIL 7 ¥ —DOFE
EEINZEEDE L7, B L7z2a L7 & —idikkd
TTEICHEH ZFBEL, 100 m O A v M Tl L7
%, BiEE 5% RV~ VERCHELS. YT
fEH OER), FHUIFEMARBEMEE T Tiro 72, YL
D FEEE AT & R E %R T O E A OFARE D

;. wE

4m

aLya—

/
1mf .® v BE

w7

M3 ATalLr¥—oxEhE.

L > Tiro 7z,
& ES

EEME YV omHOERBIUOERORE
TR L OB RE KRR L1125 2,3 1R L
7oo KE2m EKEAm OFRFICBVT, EHIZ6
H 28 HOPFETIIREIN Lo 7225, T~10 HD
TR CTIEOFRESI N, ZOR 8 H 4 HIZIZKE
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1E

F 2. 1995 EMEN L 0 HOEFREEE (/).

AH 1995 4¢ 1996 4F
FERTOKE (m) 6H28H 7HI19H 8H4H 8H24H 9HI14H 10A11H 1H2H
1 - - - 312 - - 4
2 0 96 176 120 112 94 0
4 0 32 96 120 128 177 0
6 - - - 104 - - 32
8 - - - 56 - - 16
i 1995 4E 1996 4F
REMEOKGE m) 6 H28H 7HI19H 8H4H 8H24H 9H14H 100A11H 1A2H
1 - - - 88 - - 0
2 0 32 96 88 16 14 0
4 0 16 88 72 32 152 0
6 - - - 136 - - 16
8 - - - 88 - - 16
— AT

3. 1995 RV T 0 R O afE. R OBUHIZE & 0 FIRHE pm, R cm, (FREMEL) 2177

HH 1995 4F 1996 4E
RERSAOKE (m)  628H  7HI19H  8H4H  8H24H 9H14H 10711H 1H22H
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Early Growth and Change of Population Density of 0-1 Age Top Shell, Turbo
(Batillus) cornutus, at the Eastern Coastal Waters, Shimane Prefecture

Tadashi Sasaki'

Abstract: In this paper we describe the growth and population density of juvenile top shell at
the coral-line algae colony in Kataku, central part of Shimane Peninsula, through 1990-°95.
The following inferences were made from this study: (1) a growth of juvenile was slow from
winter to spring at low temperature condition, however, the growth increased rapidly as the
temperature was increased after summer. Average sell height was 8-10 mm at 1 age.(2)
Population density decreased remarkably just after settlement stage. It seems that the decrease
of population density cased by the predator-carnivorous snails, Muricidae.(3) From these
results a effective method for a estimate of the recruitment of juvenile top shell at the coral-line
algae colony was to assess at the next spring after hatching.

¥—v—F ¥, fEH, OUEE, SAEE T 7, BF, GHOKE

I, Turbo (Batillus) cornutus, (3 EMREDOFEIR
MEIICBOWCTT I EHICHEELFTH A5, THE
7 CiEE ORIRIC L) FORGENE T S I
2 5. BEHOKRERETIZ X 5 & 2001 4ED BARILIC B
Ao 748, &FEICLTS5E4TH
Mazitgkl, 778, Y=, T~ EOH
RER A HCEAEREOR 50% = HDTWwh, BRI
BUAYFZOWMERIT 1988 ED 1377t 2 ¥ — 2
WZRRWA L7200, ik 10 E£/iZ7H~1 T b
OB EIZITEENICHER L TWE, LaeL, &k
T TITEBEREORAESICL Y, BE~KTE
HALCHEFENIRE CEHT LM TH Y, 5%0H
FEENAIC & o TUTBERIEE O IR E BT K
T EEMENH DL L VZ 5,

FZHEOITBIBEIRRE B 5P T o AR
fREA % 72O Ofk A 2 e L, T E T
PUERY, g E o I & AR, 0 B H 075 KB AR
ERVIAEY 1IZDWTHd L7z, BUE, Rfiz x4 &

L 7o kB, BRSO A 054 E R I F i
ENDODOH BN, AMOMAEELZILEL, HFEE
DEFAEL TS LI L IEETH Y, BFEEH
FHHORCROEEERE LTHETHLLEZD
NA., RFTIZO~1RAOKBR 2 IRELER L,
FOMEEE L BERLEWS M Lz LT,
THR AR OIRTE IO W TR L7,

MBS UHE

REXOBE M H OREIATHR L [Fkk
(AR B T R I AL B S B A ) M IX T3 L 7
(B4 1), Frag X 7 (e IC T L, B0 & G 0hR
T 2GR TH Y, VHFTOUHHG L %> Tw
5. FAEEORICALE S 28T ¥ FEOTRED
g e AT E L, R S ez T —A
DT A > 27z, WAKAEORE, Y,
BLUEHWAHIZO W TR LRETH 7.

" HBETE - BARIEEH KBS ET  Hamada Branch, Shimane Prefectural Office, Fishereries Promotion Section, Kataniwa Hamada 697-0041, Japan



24 i NI

1. X OBEE.

MEOHRE SV IHEHOREIZI914ES 0D
19954E 10 H F TAF 2 — \FRICE ) ERi L 72,
FHEIWROLELZ T HLFERELE, 1~2
r HIC 1T ERREOEIEGTH -7, FELTE LTIX
AT A MAFEDOKE 2~4m O AIRERE %
B L7o, AEIAIKEREDB L OTAKEDEE
HUI RIS & AETH - 72,

MEHOBREF L IEEHOIRERE S E RS 55
B X o 72 AIKEDOFIBEICIE 1991 SEIZEEA T %
vy, PIEEL7-AEAIKEE ZOF THEHPITH Y b
(HA& 180 um) ICANTIRIEL 72, LA L 20N EER
WRORELZZTRT L, FHFENTH-7-DT,
1992 FEDFAFE RS 7 —1) 7 M2 X BWk5] (K
W R B CEE L AEAIKEREICB AR
ERPTIX, BREPEEOD LY E R, TEHIR
DI UFHTEEL, Byl TRELZZDD
FRALTIREE LAz, 2LC, HWREORES
HoBWIGAE, 7R (32X32cm, 50X50 cm) &
FAWVCTIRE L, Sl O L 72 A8 A KO
ZELEEL 72,1990 R ERIIREBEDS A D,
1991 4E, 1992 EFSETEIIFEFED 11 A2 5, 1993
i, 1994 SEFAEREIRAEEO T AL SRETRIBL
72 1994 FEFEHERE L TS L A A E 2 5 L,
HEH OZERBIICOWT & ) ST ST - 7.
F 72, 1992 4R L2 DWW TV T H o 4 BT 5
HAEERBEDO K3 IZ DOV T ORBEER 215572012,
HHAIKEREEMNCART 2P IconTd B
WX BRELRTo 72, BRLPFEE& TR EIC
FHIgn, smEmallE Lz, HO%SE LS

RL7-.

FlED O FEE L o BREM IR T L ERE IR DR
D, K TEERES, 5D 0T DR, 10% O
R ¥ TREE, 70% DI ¥ ) — Vi CHRAE
L7z, ¥ H O T IE53%%E 2 mm D EoOfEERIE
WILT, ZNLLUF ORI EREMEE TRt L <
To7z. BEEZOT Y ZOFEIFEZDEEDL
260~290 ym DHPATH 5 Z &, FE D F A
FuNIRICHI 2 &, B X ORI O E A DR
B H3dp B 2 LT o 72, BRARER O SRR FE
AL, HEHEFMBICRESEZFHIL MM, B
BMOBBOFELZEZE L2, P IHEE O HkidY
I (BRR) BT 525, BE L & D IZREIC
LD G F~OREE G HAT LI L
Mo, HEoOFHIEAIE, BEEBESIIIZRLE
S 58 3.5mm 2B FNLENEIHRTEE 2 1L
Feldam & L7z,

& ES

FRBEOXH EEBIGFR 1992 F1CH Hi A IKE
FEENCEREE S N2 i H B X OE B A K EERE
ENNCHBIC X D FRE SN2 40 mm LT o4
P ORE () A x X 2 1R L7z, HAEFRA
T 10~30 mm F2FE O /N AR DS 85 4 K
BEENOEEOWE, BRBIOY ZRETEER
ANz 4,7, 9 HOPFECTIIEEOIKEREEN, fF
THH L& HERTH Y, 1991 F384EH (0
i) & 1990 AEFEAEH (1 %) OFERBEIHME X5 S
M7=, 11 H O T 1991 4E58 4 H (1 7%) & 1990
EFEAEH (2 %) OFARHIP LG L 72 72 D ERFED
XSEAEETH 72, 2O s, IR
DOFEIBIZOVWTIEZFDOREEDENIZL DY 4E
FRBED TEEDSTTRE T 5 LI S 7.

OBEDRE FIHOMEREEIEIC, RELLYY
IHERZ, A LHED 11 A TOMMIZOWT
Z D () JBL D & BB L TR L7
(F#1).

1LV ERELRETHE (M3), #AEHT
& O () O#PIXILERL S, The AL
Ab & ZFOF%E () #@HIZ 11 H 04~27mm, 12
H1.1~38mm, #3 H 13~44mm, 4 A 1.7~8.6
mm, 5 § 23~52mm, 6 A 2.6~104mm, 7 A 3.5~
99mm, 8 H 4~133mm, 9 A 47~155mm, 10
H 8~13.5mm, 11 A 82~163mm & %= ->72. 72,
FEE AP OBEOEFT T TOMADOKEITE



BREFHREOY T 0~1 R H OB E & #EAL 25

1992.4.27
N=46

[T1 . [1
2 6 10 14 18 22 26 30 34 38

25
1992.7.2
N=04
E
Hl
# ‘ — .
Eﬁ 2 6 10 14 18 22 26 30 34 38
I]IK 8
ﬁ 1992.9.2
El-\ 6 | N=37
P 4
2
0 I N N SN SN S R N N —
2 6 10 14 18 22 26 30 34 38
12
10 1992.11.6
N=36
8
6
4
2
0

2 6 10 14 18 22 26 30 34 38
BREHBLUHE(mN)

X 2. AEAIREREENMCBOTERE L 72 f
Howks (832) MO ZFE R (1992 4£) . B oHE)
FIEAETAKEREZENTIZ T —) 7 ML DIRES
N7b0%, HIRE O ITHFHAOIKEREEINCTH
ML DRES N DERT.

RN THLY, BFUBRERLEELYR L.
ITOREIIZ 6 A TFA~10 A T THAHDT, |
WZZF DO RO 8 H T x AL 5L, F
HiA KRR N O O 1 BT 50
B EIIEAR A~ 14 mm OFHICH Y, FOFHIX
8~10mm FEETH 5 L HIr S 7z,

OMEDHRERE BE~BEOKT T TORE
BEEIZDOWTIRERR SO D 5 1994 SEMTEE A B &
(4), HEEHIZ8 A ORESN, ZOHKKEIL173
fil/m* L&D > 7255, 9 B3 A8z imL < 186.7
fil/m* LA FOREEEZ R L. L2 L, €0
%, WEBE T 1A 2M8/m’, #3 A 127 #/m?

o EDNE .
E14 3 S *
'EE 12 ! '.0 ‘o.
b 10 o _ o o [ B
be) * oo, j
% g hd $30 4 °
1 [} '0 : 0'.‘.

R o6 —f&'
LY . s Bl sov
° ]

2

. bt

MM 12 1 2 3 4 5 6 7 8 9 10 1

B3, HEIAERENTRE SN PR O
i (78) DOFHEIHER.

ERELCEAL, 10 HIZE2fl/m> £ % o7z, o
FERHEIC OV T O BAEERE~F T TORERE
(1994 /R & T IZFEERO WA ER 2R L, HBEFIC
& 5~25ff/m* & - 72 b O P, FkFI2IE 0~3.8 fl/m’
FTETLE (FE1).

RO E (1R) #1994 FERBE DR DR
() BHEE AL & [ 5 12k L7z, $REE SN2 3ERE
DORETIIFHZE 1 mm LFOEEKTH o 72, LK
FHIESEORE ZBEBIRIIEACERON Do 72
D3, B & BRI DO —EBICES LR RO b, £
DENEIIEFRERD 31% TH o 72 AHEiAIKED D
WEWY S IFF MR L EDIZT 7 XA EOR
HEMEHTHLLA VAL AT 7527 0OHED
BEINTVWLZ L, YA ZNL S
FEE T REEARIE S 7.

£ =

EEf RS (R) HKRER BEXLY YV Io
N THH AP 2 BV TR oM H AMEAIR N J8E
THI LML, 9~10 A OEZRERITBLI O E
Bk, ERARSSEMBEO RIS R > T
HEMHELTWD, LAL, ik ICBIFAHHDH
JK & FDBRDEFBEDOREBEN S, EHEFLE
FRAEREEFERRICAEZTRD, MAREE LTHERITH
HEHEEEND, (o T, M3 IZBVWTHF IO
() M DSL VB & LT, BE I Ok
L2200 H 570, BEMHOZIGERT LD
bREWEEZLND.

MERE VY ZoWBBREICE L, RARMEEKD
FRAEAS % JE IR SN 720134 7, HUER T Hh oG
BT BHER &ETEEBHEIZBIT 215" O



26

F1. YL 0o~1EHORET — & HEE.

& K

1E

1990 4E A
TN N (Q+) N(Q-) AQ D MD (H) MaxD (H) MinD (H)
(i 1 A8 m’ i/ m? mm mm mm
1990 Nov. - - - - - - - -
DCC. - - - - - - - -
1991 Jan. - - - - - - - -
Feb. — — — - - - — —
Mar. - - - - - - - -
Apr. - - - - - - - -
15-May 4 4 - 0.2 20 34 43 2.6
JllI'l. - - - - - - - -
3-Jul. 6 6 - 1 6 4 46 3.5
Aug. - - - - - - - -
4-Sep. 3 3 - 0.6 5 73 9.7 5
Oct. - - - - - - - -
22-Nov. 3 3 - 0.8 3.8 9.7 113 8.2
1991 4EARHE
TN  N(Q+) N(@Q-) Al D MD (H) MaxD (H) MinD (H)
(i (i 1 m’ i /m? mm mm mm
1991 22-Nov. 5 - 5 - - 1.4 2.7 0.4
15-Dec. 6 - 6 - - 22 3.8 1.1
1992 Jan. - - - - - - - -
Feb. - - - - - - - -
Mar. - - - - - - - -
27-Apr. 15 3 12 0.3 10 43 8.6 22
May - - - - - - - -
2-Jun. 40 4 36 0.4 10 48 7.7 2.6
Jul. - - - - - - - -
11-Aug. 12 - 12 - - 9.5 133 4.7
2-Sep. 19 19 - 3 6.3 10.1 15.5 47
Oct. - - - - - - - -
6-Nov 4 4 - 4 1 13.6 16.3 10.4
1992 4k
TN  N(Q+) N(@Q-) AQ D MD (H) MaxD (H) MinD (H)
i (i 1 m’ 1 /m? mm mm mm
1992 6-Nov. 16 - 16 - - 1.5 2.5 0.4
Dec. - - - - - - - -
1993 Jan. - - - - - - - -
Feb. - - - - - - - -
Mar. - - - - - - - -
Apr. - - - - - - - -
7-May 11 11 - 0.5 22 3.7 5.2 2.3
17-Jun. 26 26 - 12 21.7 4.9 10.4 2.7
Jul. - - - - - - - -
5-Aug. 9 9 - 1 9 72 9.4 5.9
26-Aug. 4 4 - 1 4 6.2 9.6 42
20-Sep. 2 2 - 2 1 10.8 123 9.2
5-Oct. 2 0 2 0 - 9.7 11.4 8
16-Nov. 2 0 2 0 - 10.9 114 104




BREFHREOY T 0~1 R H OB E & AL

1993 4F-ARTE
TN N (Q+) N(Q-) AQ D MD (H) MaxD (H) MinD (H)
1 (i (i m’ 18 /m’ mm mm mm
1993 17- Jun. 0 — 0 — — — — —
5-Aug. 0 — 0 — — — — —
26-Aug. 3 — 3 — — 0.38 0.4 0.36
20-Sep. 19 — 19 — — 0.63 1.3 0.4
9-Oct. 9 — 9 — — 0.65 1.1 0.43
16-Nov. 2 — 2 — — 0.9 1.0 0.8
8-Dec. 6 — 6 — — 1.5 2.6 1.1
1994 Jan. — — - - — — — —
Feb. - - - - - - — -
Mar. — — — — — — — —
Apr. - - - - - - - -
13-May 5 5 — 0.75 6.7 3.0 3.8 2.3
9-Jun. 8 8 — 1 8 4.0 4.8 2.7
7-Jul. 1 1 — 0.5 2 43 — —
8-Aug. 6 5 1 1 5 4.9 5.8 4.0
1-Sep. 3 3 — 1 3 7.5 8.4 6.7
9-Nov. 0 0 — 1.5 0
1994 4 AR
TN N(Q+) N(Q-) AQ D MD (H) MaxD (H) MinD (H)
(i (i (i m’ 8 /m? mm mm mm
1994 7-Jul. 0 0 - 1 0 — — —
8-Aug. 13 13 — 0.75 17.3 0.58 1 0.28
1-Sep. 140 140 — 0.75 186.7 0.46 1 0.27
9-Nov. 108 108 — 1.5 72 1.3 2.5 0.6
Dec. — — — — — — — —
1995 Jan. — — — — — — — —
Feb. - - - - - - - -
7-Mar. 19 19 — 1.5 12.7 2.4 4.4 1.3
18-Apr. 26 7 19 1.5 4.7 2.8 3.9 1.7
May — — — — — — — —
28-Jun. 6 3 3 0.5 6 4.1 5.5 3.0
19-Jul. 6 6 — 1 6 7.9 9.9 5.5
4-Aug. 1 1 - 0.5 2 5.7 - -
24-Aug. 5 4 1 1 4 7.1 9.4 4.7
14-Sep. 0 0 — 0.5 0 — — —
11-Oct. 3 3 — 1.5 2 11.6 13.5 10.4
Nov. - - - - - - - -

TN @ Y THE HRER AR

N (Q+) : HeHx v CTHE L7220 it H O 5%
N (Q—) : F#E Ve WTHRE L 729 2R H O %
AQ . FEME V7236 OREmFE

D . T H ORERE

MD (H) : ¥ LM H O £ 72138

MaxD (H) . ¥ TH: H O KakiE T 7213505

MinD (H) : ¥ THE H O/ N £ 7213585

— I F=F %L
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4. AERODREERE R N TR S 72 1994 SEAREEY
TIHE R OREFEOHR.
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FEHETH 12mm EHEEL TS, 8 H FHTE~10
mm & G olRARAERELINOOEZ LT A
L, EHELIARPRERLVBELEVZ S, Ly

L, HHBOGA I HBRE L7 ER % L ICHE S
7AETH Y, AHIAIKESRIZERT /0 EEEKO R
HLIZKD, SFEEDIECH IR > T gEEAS
EZOoNA., T LT, TEOEIIARLE L [F
A BT AR ERE BN O AR ORI e R 2 I LT
WAL LD, KRR OKIZRYTHY, T
HEORENEBR L Y #HOHEH L LT, KFEEEH
RFEOKIRGEMDENFER L TV L IEEEAEZ S
N5, i, KFXIZBW THEERZ O IR
WTHAILENOLEFORERELIBETHY,
BERDREKRO ERERICEEICRE L2 &
5, WO HE H ORI I8 < R
2T A BRI T O™ TR L TWwhb & v
25,

BEZLEERBBORR AREOEIMD 6 A
TA~10 H THIZIEAE R & FEDS R EfT 3 5 72
DIHEH OB XIS E TR L 2255 iR
T 59D, BEIHET L, Friz e O 7
B &, 1994 FABHED 0 7% H OFREBEZALIZHO B D
N5 EHI, ZOERBEEIIZMITHILTnLD
DEEZLND, LT, 1994 FRBEDIEHE DR
(F8) JLELCT/R L7 BY, IO IL3%FE | mm
DUFCHrICRE <, BIRY & FARICIEZ DO EER D
RIS, WFEER O —D 21 [F] UA HiA T
WIZERT LT 7 FTARORNAENEHIZ X 5 &%
DU REMWEDE 2 H 7.
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BREBEHLUHE DMK (mm)
5. AHiAIKERENTRES N2 LR O
5 () LK. B0 aZfUEDH A%,
Hik & O3 UE OB AR Z R,

0EHDOTFZOAEPEEIIONTIE, KELH
KRICHI R A7 &, Bk o [LIE 51 N 5 O
EDRDH LT TH A, LS ITHEAIKERFEDON
MICBIT 2R OREFREOE 2 S, HENTHE
BLTWZ 0D, il L SER 25 2 IS, T,
BEVENNANE R 282 A 2 LR/ L T h. A
AT B VT 1992 FDO HHEFAA T, 10~30mm
O/NRERIZ A BTAIREEREE & 0 b B AR
ENOEBEEOBHERPETLHLIRESINZ &2,
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OGA DL S, 11 S OFEF: & FE IS B AKX
BEHEVE TP OME IR, » TREMEMR D 154 12
HEAIKEEENAE B Z IR L T b o L&
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9 B E OWINR EEOHIEA IR L T 5 L
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SO R S ICRR T 2 EMNOFETHOIL S & &
bICEDHAFFEICD T ET H2ULEND S LE
Abhb.
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TRESLATE L CUE, RRAEOKE A B A IKETEE DS
A EOEEHICR Y FIRIER S LTS %
BETHILD, BENRRENIEDTHL L)
HCTEETHLEEZOND, 512, RN LH
FD7DIE, AT LEMIERET 5K % #5E
THILLRUTHLLEEZONS, FH LTS
BBV 7y —CTERI)BLHTE CRES N
(RFEFR) Do, W ZORMATIL, WIR OB
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