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In addition, the Fisheries Research Department of the Hokkaido Research Organization will now comprise the
following seven local Fisheries Research Institutes. The study achievements of these institutes will be published
in the “Scientific reports of Hokkaido Fisheries Research Institutes”.
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Practical improvement of the immunostaining method used for investigating the distribution of Japanese scallop
(Mizuhopecten yessoensis) larvae in the field
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For the efficient collection of natural spats of Japanese scallop (Mizuhopecten yessoensis), the distribution and development
of larvae in the field should be periodically monitored at various areas in the sea. To simplify this task, an immunostaining
method using polyclonal antibodies that specifically react with Japanese scallop larvae is being utilized; however, some
processes of the immunostaining require improvement. In the present study, we examined the optimal conditions of fixation in
the immunostaining technique to obtain stable immunostaining results. We found that fixation of samples with 0.9%
formaldehyde or 0.5% glutaraldehyde in sea water overnight leads to constant and reliable results. The optimization of the

antigen—antibody reaction and chromogenic reaction also shortens the total time required for immunostaining.
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Fig.1 Immunostaining of bivalve larvae collected from the shore offing of Toyoura fixed with various concentrations of
fixatives diluted in sea water. A, sea water as a negative control; B, 5% ethyl alcohol; C, 10% ethyl alcohol; D, 20% ethyl
alcohol; E, 0.37% formaldehyde; F, 0.9% formaldehyde; G, 1.9% formaldehydel H, 3.7% formaldehyde; I, 0.5%
glutaraldehyde; J, 1% glutaraldehyde; K, 1.5% glutaraldehyde; L, 2% glutaraldehyde. Asterisks indicate larvae stained with
the antibody. Arrows indicate vela stained with the antibody. Arrowheads show larvae stained unequally with the antibody.
Bar, 200 pm.
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Fig.2 Immunostaining of artificially bred Japanese scallop larvae fixed with 1% glutaraldehyde in sea water for 5 (A), 15 (B),
30 (C), 60 (D), 180 (E), and 360 minutes (F). Arrows indicate vela stained with the antibody. Bar, 200 pm.
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Fig.3 Immunostaining of artificially bred Japanese scallop larvae fixed with 1% (A), 2% (B), 3% (C), and 4% (D)
glutaraldehyde in sea water for 30 minutes. Arrows indicate vela stained with the antibody. Bar, 200 pum.

Fig.4 Immunostaining of bivalve larvae collected in Ishikari Bay. Samples were treated with the antibody for 20 (A) and
30 minutes (B). Asterisks indicate larvae stained with the antibody. Bar, 200 pum.
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Fig.5 Immunostaining of bivalve larvae collected from the shore offing of Enbetsu. The identical sample was successively
photographed 5 (A), 10 (B), 15 (C), 20 (D), 25 (E), 30 (F), 40 (G), and 60 minutes (H) after the initiation of
chromogenic reaction with alkaline phosphatase. Arrowheads in A: Larvae used for the measurement of the density of
color of larval shell. White arrowheads: unstained larvae. Grey arrowheads: stained larvae. Bar, 500 pm.



4B) TH, Ky T HAYEOHBRERIEB SN, BIf
LYEERVPE SN, BEAEE LI TH O ORRL
LRIE Yt E % Fig SITR LTz, FoR@isEoZ(bico
W Fig. 6 1IR L720 HERIISEMBAMARA 55 T3 Clagt
BRI L (Fig. 5A), 204 (Fig. 5D) 205254 (Fig.
5E) TESIEEBmINT, 300 DHIE, ffEsn
ICRE LIRS N -7z (Fig 5F-H), MEOHE
BTG R (Fig 6), RSN ozdiATidst
SN AEHE R DK E Do Toe et SN o
TR DRIREEL, OGRS D1204172072, D%
2545712044 £ 72 D), 304712130.45, 4043121320.47 £ & T
EE o7z Yot SNIAERDO IR X BIIE 557T0.58 & 7
D, I TWARWER (041) ICHNEo7z, F72
BRI & & ICRIBEEEE Y, BOBEH% 205 T
0.73, 303 B L4053 TIEENEN0.76 L T0.77& 7%
726

1
= 09
2
@ 0.8 o ° °
T 07 5]
S 06 o °
= (&)
© 05 %) (}
=
2 o4 % % % %) ‘%
« 03
g 0.2 O Not stained larvae
g 0.1 @ Stained larvae
8 o

0 10 20 30 40 50

Time after starting staining reaction (min)

Fig.6 Changes in the intensity of color of the larval shell
after starting the staining reaction. Vertical bars
indicate standard deviation.
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Table 1 Recommended concentration of fixation and fix time
for immunostaining of Japanese scallop Mizuhopecten
yessoensis based on this study.

Fixative Concentration Fix time
Formaldehyde 0.9%-3.7% overnight
Glutaraldehyde 0.5% overnight
1% < 4% lhr<
4% 30 min <
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Return of chum salmon released from a river and a net—pen in eastern Hokkaido

YASUYUKI MIYAKOSHI*, MAKOTO FUIIWARA, DAISEI ANDO and MITSUHIRO NAGATA

Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization, Eniwa, Hokkaido 061—1433,

Japan

Marked juvenile chum salmon, Oncorhynchus keta, were released from the Abashiri River and a net—pen installed in the

fishing port near the river mouth from 2003 to 2005 to compare the numbers of marked fish recovered in coastal commercial

fishery and in river catch for broodstock. The number of marked fish recovered in the coastal fishery was higher for net—pen

release than for river release for fish stocked in 2003, but lower for fish stocked in 2004 and 2005. The numbers of recovered

fish in the river was observed to be lower for net—pen releases than for river releases in all cases when compared to the number

of recoveries in the coastal fishery. Although release from a net—pen can be an effective stocking method for chum salmon, it

should not be considered for broodstock collection. In addition, return timing and maturity level also differed between fish

released from the river and the net—pen.
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Table 1 Date, site, number, mean weight, and mark of chum salmon released in 2003 —2005.

Number Mean Mean

Date Number
Brood Mark fd
roo of egg Release date Release site of fish  fork length weight ar or cays
year e (fin clipping)  reared
fertilization .
released (cm) (2) in net-pen
8— 9 May 2003 Abashiri River 100,200 4.9 0.98 Right pelvic fin -
2002 8 October
9-10 May 2003 Net-pen 103,100 4.9 0.98 Left pelvic fin 0
29 September 17 May 2004  Abashiri River 100,400 5.1 1.04 Right pelvic fin -
2003
1 October 26 May 2004 Net-pen 105,000 5.1 1.04 Left pelvic fin 8
004 29 September 17 May 2005  Abashiri River 109,000 53 1.10 Right pelvic fin -
and 2 October 34\ 102005 Net-pen 110,000 5.3 1.09  Left pelvic fin 12
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Fig.1 Map of the Abashiri River and Abashiri Port where marked juvenile chum salmon were released. Returning chum salmon

were captured by the weir installed in the Abashiri River.
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Table 2 Number of marked chum salmon recovered in coastal commercial fishery and in river broodstock colllection in
the Abashiri River.

Number of mark recoveries Number of mark recoveries Return rate
in coastal commercial fishery in river broodstock collection to river
Brood Ageat  Year of Ratio of
year return return River  Net-pen Ratio River  Net-pen Ratio river release
release  release release release to
A:B C:D
(A) B) ( ) ©) D) ( ) net-pen release
(C/A : D/B)
Age-4 2006 9 17 1:1.89 - - - -
2002 Age-5 2007 17 27 1 :1.59 34 37 1:1.09 1:0.69
Total 26 44 1 :1.69 34 37 1:1.09 1:0.64
Age-4 2007 15 3 1:0.20 49 5 1:0.10 1:0.51
2003 Age-5 2008 31 12 1:039 73 7 1:0.10 1:025
Total 46 15 1:033 122 12 1:0.10 1:0.30
Age-4 2008 23 12 1:0.52 68 15 1:022 1:042
2004 Age-5 2009 5 9 1:1.80 181 11 1:0.06 1:0.04
Total 28 21 1:0.75 249 26 1:0.10 1:0.14
2002 30 Age-4 (returned in 2006) - 30 Age-5 (returned in 2007)
brood © 2° 8 2 -
stock 3 % 220
S 15 - § 15 4
10 - c 10
.
G 0 S 0 [ o [P
E mid-Sep.|late Sep. [early Oct.| mid-Oct. 2 mid—Sep.‘ late Sep. |early Oct.’mid—Oct.
IS IS
2 September October 3 September October
ORiver M Net-pen ORiver M Net-pen
2003 ;0 Age-4 (returned in 2007) 30 1 Age-5 (returned in 2008)
brood 8 % T 2
g 20 - § 20
stock 315 - g 15 -
g 10 - 2 10 -
g 5 g 5
% 0 % 0
5 mid-Sep. | late Sep. |early Oct.|mid-Oct. 5 mid-Sep. | late Sep. [early Oct.|mid-Oct.
Q o)
E September October £ September October
z z
ORiver M Net-pen ORiver M Net-pen
30 + H .
sr(c’)%‘; - 3o | Age-4(returnedin 2008) o 31 Age-5 (returned in 2009)
[} ) 7
5 20 - £ 20 |
stock § 15 | 515
L 10 - @ 10 -
2 5 l S 5
£ o - o MM _m
g mid-Sep.‘ late Sep. learly Oct.|mid-Oct. g mid—Sep.‘ late Sep. [early Oct.|mid-Oct.
o)
§ September October £ September October
z

ORiver M Net-pen

O River M Net-pen

Fig.2 Number and timing of marked chum salmon recovered as age—4 and age—5 fish in the coastal
commercial fishery from 2006 to 2009.
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Fig.3 Recovery timing of marked chum salmon in the coastal commercial fishery (upper
panels) and in broodstock collection in the Abashiri River (lower panels) from 2006 to

2009.
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Fig.4 Maturity level of marked chum salmon recovered in the coastal commercial fishery from 2006 to
2009. Chum salmon was classified into four classes of maturity level based on appearance, S
(silvery fish called Ginke), A—Buna, B-Buna, and C—Buna (completely matured), as defined by
Hatano (1985).
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Relationship between release sites and return of adult chum salmon to the rivers in the Nemuro Region, eastern
Hokkaido

KiyosHl KASUGATI*' and YOSHITAKA SASAKT

' Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization, Eniwa, Hokkaido, 061—
1433,

*Doto Research Branch, Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization,
Nakashibetsu, Hokkaido, 086—1164, Japan

The relationships between the release sites of chum salmon Oncorhynchus keta fry and the return of adult salmon to the river
was examined by comparing the number of released chum salmon fry from 1984 to 2012 (brood years) and that of returned
adult salmon four years after their release in the 11 rivers of the Nemuro Region, eastern Hokkaido, northern Japan, where fry
were stocked and adults were captured. A significant positive correlation was observed between mean river return rates and
downstream distances in each river—shorter the downstream distance, the lower the river return rate. Moreover, a significant

negative correlation between the coefficient of variation for river return rate and downstream distance indicated that these rates

might fluctuate considerably in rivers with short downstream distances.

F—U—=F B, @I, REREEE, U, Bidp
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MHEE L VHE
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PO 11 - SR (IEERX  #EE, E0EFHI,
JCIRHREER I, FERUNI, BN, BRI S BERHLIX © 4
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WRIIL, PRFHIN, FERUNIL, JEGE)N, BISE)) 1280) 5 1984
~20104F ICERIN S M7 SERTEZ AT O R & L 72 (Fig.
Do

WEENOEEIRETIZ2011~20144F 12 L 7247
BaB I OEERINNCHE L2 7 Bao P ERITEN
FNA24-4.467%, 441-456%THo7-Znb (FHHF+
5, 2015), FH G OUGEFEET 4mE L, RINL72FED
YRR OIREIER S & O HER I Z L35 o0
Jge R L7z,

Cti = C¢g + Crj (1)
Ry = C4i / Nry (2)
T,

i G=1—-11),
J o BRINL 724 (j =1984-2010),
Cryj : (31D j FAR DM RS (j+44FE0m) 14
BED,
Cri . MEBENEROEFOTMFERE (j+44ED
(THHWE%%(), ;

L REE N ERONFERER S (j+44E0
?G;%iﬁé%% ¥,
Cy  MEE N R D AR D kit
),

B (jHasE ok

44°12'

44°00'
J Ri O

43°48' -
4336" 1 Shibetsu I
River
]
43°24' -
Furen River
43°12' - i 3

10 km

6

T T T T T T T
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Fig.1 Location of the release sites of chum salmon fry in
each river, where fry were stocked and adult salmon

were captured, in the Nemuro Region. Closed circles
indicate the release sites of chum salmon fry.

Ry o MREE WK jF RO ARG,
Nrj D IREENERIZB T 5 jEROTORE L.

T IRBERICRE RIEITREZ o T b LIS
T3 (Parker, 1962; Bax, 1983; Pearcy, 1992; Karpenko
1998; Wertheimer and Thrower, 2007) {B/FBBEDZEE 2

w%ﬁﬁ@ﬁﬁiikiofﬁ&étw Rl
JFEIIAERRAS & o TEALT B o WA~ #_ IR % A%
BTHIRT 5720, REENSROFYEIGE & LT
DEFEROEZH, WIHERRz LD TORICL T
FHIE U720 SO BRI 2 7R 33 )1 1))
FLTFONICL > THEH L7,

RC}"ij = Crij ‘ (17 (Rmean - Rj) (3)
Rrij = RCrij / Nrij (4)
22T,

RCrij & [MlJZ=CHliIE Lf’ﬂ)lli@ﬂﬂl?ﬁé%%ﬁ
DRSS AR D 19842010 4E R O [T R DT,
Nry B 5 j BB O R EER,

Ry 0 )11i @ j AR A0 )6

Rmea n

AN EICEER (fTEI REENOKAHET (5

FUIL, &AL, JeR s, sp0, ), R
L e, J'rJll vERN, RGN, BB O

BASHET 2 SO L TOMRE (LU, FBamiEgE) =, 7
)=V 7 D#HI—)V3D Ver. 9.2.0 (http:/www.kashmir
3dcony) ET, ETHHEFEDETHE (http:/mapps.gsi.
go.jp/maplibSearch.do) 75 lE L7zo — 2D JINZHEE
D5AED D B3, R Zh S O & K E
& L7z FETRRHEE S B L 721, MitT 24T - 72,

1984~20104F- D Z N2 DAFEIZ B\ TR aFEER & [F
T BEHE O X BAE O I CTHIB T 21T 5 72 (Pearson DR
RS o HEAKMEERS% & L7z,

& R

FATHRRE (2 0.33~100.48 km & JEH IR & R #iPAE R L,
P+ AR 713 28.4 &+ 328 km Td o 72 (Table 1),

FT I OB E£1E 1,020,000~ 54,836,000 2 (P42
HE (i 72 =14,553,000 + 13,159,000 /&), IR HI1E51~
439,893 & (n =27, 39,605 = 70,084/8) T&H -7 (Table
1)o &)1 o4l 1E 7 )11 [\ 7 213 0.000~1.536% (0.213
+ 0.206) OFEPHE & o7 (Table 2)o A CHER)I
[EFER DA b 570 o 72 DI 1T 0.486 + 0.185
%, o &bz ICIFER)ITO0.076 £ 0.148
%THo72,

1984 ~2010 4 AR HE D AER T & (2 BT B & i dmT 11 [m]



Table 1 Number of stocked chum salmon fry, number of
adults caught four years after release, and
downstream distances in the river in the Nemuro
Region from 1984 to 2010.

Number of stocked fry ~ Number of adult catch in

Distance

River (thousand fish) the rivers between release
Mean + SD Mean + SD site and river
(Range) (Range) mouth (km)
Rausu 9,836 + 1,782 15,693 + 26,819 2.56
(3,726-14,301) (1,662-139,630)
Shunkarikotan 9,797 + 3,363 8,544 £ 6,193 0.58

(2,495-12,957) (705-27,405)

Motosakimui 12,343 £2,033 7,050 £ 9,752 0.33
(6,023-13,995) (51-45,132)
Kunbetsu 10,355 + 2,504 15,716 + 13,665 3.50
(7,165-16,854) (1,384-58,786)
Ichani 9,514+ 1,812 15,022 + 10,157 324
(7,302-14,207) (4,237-39,547)
Shibetsu 41,781 + 4,448 208,800 + 97,593 32.03-39.00*
(37.078-54,836) (80,210-439,893)
Tohoro 11,639 2,732 32,578 + 12,220 64.73
(9,341-22,400) (14,876-64,132)
Tokotan 6,994 + 1,602 16,538 + 11,959 49.87
(4,207-9,475) (2,185-43,440)
Nishibetsu 44,025 + 3,068 118,176 + 73,538 100.48
(39.491-51,290) (42,706-321,771)
Furen 8,328 + 2,496 15,065 + 6,225 39.17
(2,300-13,280) (6,003-26,131)
Bettoga 7,490 + 1,262 9,104 + 5,837 15.45

(4,950-9,767) (1,488-25,040)

* From 2005 brood year onwards, fry were stocked from the Kamishibetsu hatchery,

which is located in the upper reaches of the Shibetsu River.

Table 2 Estimated river return rates of the Nemuro Region
from 1984 to 2010.

River Mean = SD (%) Range (%)
Rausu 0.188 +0.358 0.018-1.536
Shunkarikotan 0.133£0.177 0.005-0.719
Motosakimui 0.076 £0.148 0.000-0.758
Kunbetsu 0.138 +0.092 0.014-0.353
Ichani 0.147 £0.076 0.053-0.326
Shibetsu 0.486 £ 0.185 0.207-0.980
Tohoro 0.287 +£0.103 0.120-0.545
Tokotan 0.228 £ 0.154 0.043-0.653
Nishibetsu 0.264 £0.162 0.109-0.754
Furen 0.216+0.174 0.057-0.956
Bettoga 0.120 £ 0.068 0.019-0.306

Estimated return rates in the rivers (%) = adults caught in the rivers
four years after the brood years/number of stocked fry in the rivers x 100

IREOBOBRE RS &, 27TEMREEF 15ERTE (1993
20004F, 20024F, 2004-20074F, 200920104F) THEZ
EOMBE %R L7 (Table 3). @F#h% T & D/2EMIID
TGS O & B e & OBIZIEAE 2 IEOHM

W ORGP LN EE ORISR 19

Table 3 Results of correlation analyses between estimated
river return rates and distances from the release site
to the river mouth in the Nemuro Region.

Correlation
Brood year df t p-value .
coefficient
1984 9 -1.811 0.104 -0.517
1985 9 —0.445 0.667 0.147
1986 9 0.613 0.555 0.200
1987 9 1.766 0.111 0.507
1988 9 1.591 0.146 0.469
1989 9 1.322 0.219 0.403
1990 9 0.129 0.901 0.043
1991 9 2.088 0.066 0.571
1992 9 0.346 0.738 0.114
1993 9 2.796 0.021 0.682
1994 9 2.362 0.042 0.619
1995 9 3.716 0.005 0.778
1996 9 3.722 0.005 0.779
1997 9 3.794 0.004 0.784
1998 9 2.938 0.017 0.700
1999 8 2915 0.019 0.718
2000 9 2.492 0.034 0.639
2001 9 1.757 0.113 0.505
2002 9 2911 0.017 0.696
2003 9 1.867 0.095 0.528
2004 9 4.457 0.002 0.830
2005 9 2.939 0.017 0.700
2006 9 2.288 0.048 0.606
2007 9 2.851 0.019 0.689
2008 9 1.258 0.240 0.387
2009 9 3.691 0.005 0.776
2010 9 2.383 0.041 0.622

AR LN/ (t =2593, df =9, p=0029, r=
0.654; Fig. 2A) o F 7=, MIENFEOLEENREL & R ik
EOBICIIARELAOHMITRD b (1 = —-3.349, df

=9, p = 0.0085, r = —0.745; Fig. 2B),

£ =

KT LD, REBERICB W TGRS AT 2> S W
T COREBESE VT EWNIAFEERIME L, FEFHIKE
WZEDHHL DI 5 72,

TR FEY IE T N R S NS R
T5EEZLNTWS (Wisby and Hasler, 1954), B\
FLERIZIEAE L MEIZ & b 74 ) FIVE VD ZEAHE
BLTWD EHEIENTEBY (Rousseau et al,, 2012 ; FH,
2015), AFE ) MNERERTR A )V N EREIZES AT b
5 E#E2 5N TW5h (Hasler and Scholz, 1983; Dittman et
al., 1996) o 7 13RO mm { 5V TRAEN MET 2L
STV D (R, 1986) MREEHID 1984~2010 4D
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Fig.2 Relationship between downstream distance and river
return rate in the Nemuro Region. A: relationship
between downstream distance and mean river return
rate; B: relationship between downstream distance and
coefficient of variation for river return rate. Error bars
indicate standard deviation.
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g T, KA ADETIEAELV MUIEHFTIERwERD
NAD, T+ oiTbnTB Y HA L LTHFELTY
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ZEnS Gk - BAR, 1986), B IEEEAET)I TR
WP B % ek 38 <, BERFRD T e 72 Re il & 48
WZ EDTTREI NG, BEATHEHED TN BTl
EURRIMENDIE, BalhoRsEomsiczsz e
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REENTIEY 7 OS5 5 0.08~12.37 km
(CF¥)2.47 km) (IOZE L, BT HEEE & T 120 & 3 £
TOWEEE OMICITAERRZIEOHE»H 5 (FHIE, &
BRT—4F ;t= 6375 df =9, p<0.001, » = 0.905),
I EZERT L7720 —FWICEFEFN ui s
7HAINPAMCH B35 2 ¥ H T 5 (Griffith ef al.,
1999) , I Fift THADHE LT > TV LG, —kY
RO OICH L7 A 2T 2RISR 5

LEZONL, TO70, FTHEOFVIITIERY
TNLE Y ERERDEI L BEFPREL otz b %
bz,
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b,
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tEERIBARGTT X AMRICFESNEFFT7 I (Thysanoessa
longipes) (5&#R)
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A euphausiid, Thysanoessa longipes, infected by an anisakid larva in the northern Japan Sea off Hokkaido (Short
paper)

HIROKI ASAMI
Abashiri Fisheries Institute, Hokkaido Research Organization, Abashiri, Hokkaido 099—3119

A euphausiid, Thysanoessa longipes, infected by an anisakid larva was found in the northern Japan Sea off Hokkaido in April
2014. The anisakid larva was identified as Anisakis larva Type 1 (Anisakis simplex s.s.) from its morphological characters. This
paper describes the new locality of Thysanoessa longipes infected by a Type I anisakid larva.
F—TJ—=F . T72H XX IRYW, Thysanoessa longipes, AbigEMALE H A i

W 77 > 7 b A R AEAEYICEASINT %5 ) —VTHE L7z FEARIRFERZICH bR - 721k,

Wh (KIES, 20000, ZRET, TF7 IOFEEYIC
BILCd, WHHH (Komaki 1970, Shimazu 1971, 1972, Il
H1975¢), SedidE (MBiE: 1975a, 1975b), $o9EAR (M
1975a) B ELLOMENDH L, FTHAFT7 I, fgHE
BIUHEHE L A R EE L TA T = F
ARHIEOPMEETH L 2 MO T WD (B
1974, AFF 2000), 7 =Y F ARMEHUAIZ, o H%E
L7ziEfmnEe NESEET A LI2E )RS [7
—HF2AfE] OFREE L TAEMTEDBRIZBEWTER
TREEYTHL A5 Gl 1986), AENEICHIT
LARMEOGAEREZTRT 5 2 L IIEREV. AT
JeRE ML A ARBE CRE S N/ F 7 I R G L2
F, T2 FAGHRICEEINA T I KT RO
DT, LTFIZHET %,

AR EHE

F X7 3132014454 7 12-14 H, ERBEEEKRITE D
AEERAAN S R AL ORI ICBRE S N7z, FRAR I
B L OFREE S IEFig 1WR L72o 1058 CRBNICHEM & »

MOERBI0GHR X AT o720 BEARIIRER, EH1290

ERBEREE T TAET IWEEEH L, 5% TV~ Vi
KIZHLER TR L 72,

40°
137°

138°

139° 140° 141°
Longitude

137° 138° 139° 140° 141° 142°
44° 44°
Sea of Japan
7
{ e
43° J°’o> 43°
e o
J4.3 J:Z J4.1 g //f\(\gﬁ//—\
I / L/ |
® L
° IR
g 4 v \\) N 42
3 (; f/ﬁ3\>
J53 chZ J5.1 k\/ /\\\4
T @J61 /
I on%‘:ﬁ &/7 (
41° o3| )| 41°
s Q\
9

N

142°

Fig.1 Study area in the northern Japan Sea off Hokkaido in
April 2014 (@: Sampling stations of euphausiids) .
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F %7 1%, Euphausia pacifica & Thysanoessa longipes
D2FEDHEFE S N7 E. pacifica DIREMAEEIT A FET 493
MERT, ERT62 D 07 5 5E R 152 D 2131k & Hy 1T
MITRECRZY, METTOERIS, 152, J61 THER
% CERIES NIz (Table 1) T longipes (L E. pacifica £ ) %
REWEREIID % BRFIAMAT, EriJa2 Tolfifke
L CHRES NI, KEKIRIZFB2~89C TH o7,

REMED D B, MATHOEHI6l TRES /T
longipes 3MEEOHT, 1A (FE25mm) DOMARKEIZT
= F ARSI O EA E RO (Fig. 2), £2C, H

Fig.2 Thysanoessa longipes infected by an anisakid larva
(arrow).

Fig.3 Whole body of an anisakid larva. The arrow shows the
stomach.

et L, TRERRY ek eMiIL, KEBLIUH
DESLEAFHIILZ, 512, 71D VERIGRL
T, FERBAMEE S L OSSR B L
7oo =S, T =W F AR BB, Anisakis g,
Pseudoterranova J&, Contracaecum &, Raphidascaris)&,
Hysterothylacium JE SN S N5 (I 1979) o R4 TILE
BORER, BORLIIIGERLHEEIEOON L) >
=2 eh 5 (Figld), ARHERIE Anisakis & D 7 =4 F A %)
W, Type I B F 71X T &2 S 7z (VNN 1974, A0
1986)o SO ICEmMEZFEL CHBHELHER BB
(mucron) 2SR HLN7=Z &5 (Fig 4), 7= F A1
BIGHCTa 5 LAES N7z (ML 1974, 3 1979), H
AW TIET7 = F X TRIYHRE LT, Anisakis simplex
sensu stricto (s.s.) (BRFED Anisakis simplex) & Anisakis
pegreffii D2HHIELE T 5 Z LM SN TS (Umehara
et al. 2007, Umehara et al. 2008, Quiazon ef al. 2011), HTE,
M3 O X BNTEETET S — I TH 555, AFAETIE
Rz R <) YEE L TRAF L T /z7zd, a7
WsWEETH Y, MG DRI LS S5 2 ho
726 Quiazon ef al. (2008) =X AU, 7=HF & I #ghht
DB D S1L A simplex ss.& A. pegreffii & [XH ¥ 5 EE R
ETH Y, A simplex ss.TIZ0.90-1.50mm, A. pegreffii
Ti30.50-0.78mm TdH %o AHREDFE1326.80mm, §

mucron
0.2 mm

Fig.4 Photomicrograph showing the posterior part of an
anisakid larva. The arrow shows the mucron.

Table 1 Euphausiids collected from the northern Japan Sea off Hokkaido during April 12-14, 2014.

Station JCI1 J41 142 143 J51 152 J53 J61 162 163
Sampling date 14-Apr 13-Apr 13-Apr 13-Apr 13-Apr 13-Apr 13-Apr 12-Apr 12-Apr 12-Apr
Sampling time 4:11 23:50 21:51 19:45 0:11 2:04 337 2221 21:02 19:50
SST 8.2 8.3 8.4 8.9 8.6 8.7 8.5 8.4 8.6 8.8
No.of individuals (inds.)

Euphausia pacifica 5 1 3 28 180 213 7 45 0 10
Thysanoessa longipes 0 61 12 0 0 0 3 0 0




OFESIF1.21mm, FOMEIZ025mm (BRI T 5K
XDMIZ484) ThHotz, Lo T, BHEHEL FEHE)BIE
Sheholzl l, B/NPBIZIN/ 2L, HORS
(1.21mm) 7 & ZHAENHIT LT, ABKIE, Anisakis
simplex s.8. DT FEWEDEH W EHEE SN2,

INFET, T2 F AW (Type 1) ICHFEEINLT
longipes I ALK LM GH8A & DWED D 55 (KED,
1969, Shimazu and Oshima 1972), AG#EEH H AT O
RIERREDVWILERTH D, HRBIZBWT, £F7 3
T longipes\3 717 7 MY AR 7 7<% A (IRiE 1967,
1969), A7 7 ¥T (HFES, 1954, /NS, 1997) 7%
CICHE SN G, dLEH AWM 5 FHEER A
FEYFTIT 2 FAGROEENBOLNL T L
5 (Nagasawa et al. 1987, $i#1993), 4 EOBiEL, 1t
EBHARIEIZBNWT O A F T I T longipesid 7 =HF AL H
OEHEF (RI12005) O—FEL o TWAHZ ENE R
b7z,

AKYTlE, BEFS3MARD T longipes % BLE L 7246 &,
T =¥ AL B S EELS L ERBIE S e,
BET 493 IR D E. pacifica 7> & FFHE S N7ERIE RO 5
Lirole L L, 7J AWK TIIEF10,302 kD
T. longipes 7> © | Anisakis simplex %)) B O ZF AR 1AAK
bROWNDL Gd o7z, EEF 1443 1KD E. pacifica B 5
VAR D% EBELS R OHh > TH Y (Smith and Snyder
2005), FAERIEVWITIO Lz, KES (20000 biF
BLTWA LI, X7 3INO7=FFALROFLE
HRE (FET 2 ZOFERDENE) ORI
DI, 7T 7 ML FAERNIZEOWE S DT
THO—=FPLETHH ),

& A

RIFZEEATI I2H72), BELZEEVWLZWLE
REFRFGEY ERE R RHR SR L, () KEER
AWt v ¥ —dedEE XK ENTZEATR A S A, (A1)
B B2k AR R/ NI o Bk 10 < Efhve 72 L
9,
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36 FHHEFm, & W, EEBUR
13R=1 AEBLVCICHELIZBIT A &HEH D A. tamarense ik S B E
AR AEFEAH
SETE @K L)
JVE 20005 1/17 2/29 3/13 5/2 5/16 6/22 7/10 8/7 9/19 10/19 11/24 12/13
SE%E 0 60 0 140 0 0 0 0 0 0 0 0
20014 1/15 2/13 3/12 4/9 4/23 5/9 5/24 6/11 7/25 8/29 9/25 10/26 11/20 12/18
S5%E 0 0 0 40 0 0 0 0 0 0 0 0 0 o0
20024 1/30 2/21 3/18 3/27 4/11 5/9 5/21 6/19 7/23 8/28 9/20 10/18 11/15 12/16
S=%E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20034  1/23 2/24 3/13 4/7 5/16 6/27 1/28 8/22 9/17 10/14 11/10 12/24
BE%E 0 0 20 180 20 60 40 0 0 0 0 0
20044 1/16 2/12 3/23 4/1 4/28 5/12 6/16 1/20 8/25 9/15 10/29 11/24 12/27
BE®E 0 0 20 60 360 80 110 10 0 0 0 0 0
20054  1/18 2/24 3/23 4/5 4/26 5/10 6/20 7/20 8/22 9/20 10/18 11/24 12/19
BE%E 10 0 0 40 10 30 0 0 0 0 0 0 0
20064 1/16 2/14 3/22 4/18 5/24 6/20 7/19 8/21 9/22 10/18 11/14 12/21
SE®E 0 2 30 20 200 0 0 0 0 0 0 0
20074 1/15 2/19 3/14 4/24 5/16 6/8 6/19 7/23 8/20 9/20 10/22 11/29 12/17
BSE%E 0 0 20 630 340 10 20 0 0 0 0 0 0
20084 1/28 2/18 3/17 4/15 5/22 6/17 1/16 8/18 9/26 10/20 11/12 12/16
SE%E 0 0 20 30 0 0 0 0 0 0 0 0
20094 1/19 2/19 3/17 4/13 5/21 6/16 1/23 8/21 9/14 10/19 11/24 12/22
BE%E 0 0 20 240 960 60 0 0O 0 0 0 0O
20104 2/16 3/18 4/19 5/17 6/21 1/26 8/24 9/21 10/14 11/25 12/21
BE%E 10 20 10 730 70 0 0 0 0 0 0
20114  1/22 2/9 3/26 4/26 5/18 6/20 7/27 8/29 9/26 10/11 11/17 12/14
BE®E 0 0 10 10 100 470 5 0 0 0 0 0
20124 1/19 2/14 3/16 4/12 5/14 6/25 1/17 8/14 9/20 10/22 11/13 12/21
S=%E 0 0 30 20 60 10 40 0 0 0 0 0
20134  1/17 2/12 3/13 4/16 5/17 6/10 7/16 8/19 9/10 10/19 12/1 12/17
SE%E 0 10 20 0 5 150 0 0 0 0 0 0
20144  1/17 2/12 3/24 4/22 5/15 6/23 1/24 8/21 9/16 10/20 11/30 12/15
BE5%E 0 0 10 0 10 20 0 0 0 0 0 0
BCEH 20004F 4/13 4/28 5/15 5/22 6/12 6/29 7/10 1/24 8/22
BE%E 20 0 0 0 0 0 0 0 0
20014 4/17 4/23 5/7 5/21 6/4 6/18 7/2 1/23 8/20
BE%E 0 0 0 20 40 0 0 40 0 0
20024 3/11 4/9 4/22 5/1 5/20 6/3 6/17 1/1 1/15 8/12
BE®E 0 20 0 0 0 20 280 0 0 0
2003% 3/10 4/7 4/21 5/6 5/30 6/9 6/23 1/1 1/22 8/6
SE®E 0 20 20 60 20 80 80 20 40 0
20045  3/9 4/5 4/19 5/10 5/31 6/7 6/28 1/5 1/20 8/2
SEFE 20 80 420 400 450 320 210 190 0 0
20054 3/28 4/4 4/18 5/9 5/16 6/6 6/20 1/4 7/25 8/1 8/12 9/5 9/20 10/4 10/17 11/8 11/21 12/5 12/19
SE%E 10 10 10 10 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0
20064F 1/6 1/23 2/6 2/20 3/7 3/22 4/10 4/25 5/11 5/22 6/5 6/26 17/3 1/24 8/7 8/29 9/4 9/25 10/3 10/23 11/14 11/27 12/5 12/18
BE=%E 0 0 0 0 0 0 0 30 201130 100 10 0 0 0 0 0 0 0 0 0 0
20074 1/16 1/29 2/5 2/19 3/14 3/27 4/9 4/23 5/7 5/21 6/4 6/27 1/2 1/23 8/8 8/21 9/4 9/25 10/1 10/25 11/29 12/4 12/17
BE%E 0 20 0 20 0 10 10 40 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0
20085  1/7 1/21 2/4 2/18 3/3 3/24 4/14 4/24 5/7 5/20 6/2 6/16 7/1 1/14 8/4 8/19 9/1 9/16 10/6 10/20 11/6 11/17 12/1 12/15
BE%E 0 0 0 10 10 30 0 10 10 0 10 0 0 0 0 3 0 0 0 0 0 0 0 0
20094 1/13 1/26 2/2 2/17 3/5 3/16 4/1 4/20 5/11 5/25 6/8 6/22 7/8 71/21 8/10 9/14 10/5 11/9 12/9
BE®E 0 0 0 0 10 10 0 240 390 340 70 10 0O 0O 0O 0O 0O 0 0
20104 1/12 2/8 3/8 4/12 4/26 5/10 5/24 6/7 6/21 7/5 1/20 9/13 10/12 11/8 12/14
S=%E 0 0 0 10 10 50 300 0 0 0 0 0 0 0 0
20114 1/19 2/10 3/7 4/18 4/25 5/9 5/23 6/6 6/20 7/6 7/22 8/8 9/12 10/11 11/7 12/13
SE%E 0 0 0 0 10 150 100 360 110 60 0O O O 0 0 O
20124 1/10 2/6 3/5 4/9 4/23 5/7 5/21 6/4 6/18 1/10 7/30 8/9 9/8 10/9 11/5 12/12
S5%E 0 0 0 0 0 8 30 20 0 3 0 0 0 0 0 0
20134 1/15 2/12 3/4 4/9 4/22 5/7 5/20 6/3 6/17 1/8 1/23 8/5 9/3 10/7 11/5 12/18
B=%E 0 10 0 0 3 0 80 170 90 0 0 0 0 0 0 0
20145 1/14 2/7 3/3 4/1 4/22 5/7 5/19 6/2 6/16 1/9 1/23 8/4 9/9 10/8 11/10 12/15
SE%E 0 20 10 0 0 10 20 10 0 0 0 0 0 0 0 0
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KR BAIR

E

BCH

TIL—LE FETIL—L5E TIL—LE FETIL—LE
T—5% FHESDCC) T4 FHESDCC) FT—a% FiH£SD(C) F—4¥ Fiy+£SD(C)
om 1R 8 50 =+ 09 6 40 =+ 08 5 50 =+ 04 4 55 =+ 05
28 9 31 =09 6 24 =10 5 32 *+06 4 34 + 12
38 8 32 =+ 09 6 31 = 11 7 27 =+ 07 8 28 =+ 09
48 7 57 =15 6 52 =+ 08 7 53 =10 8 50 = 0.7
58 9 91 =+ 08 6 97 +=13 7 90 =+ 1.2 8 90 =+ 1.2
68 9 155 =+ 1.2 6 149 =+ 14 7 149 =+ 09 8 149 =+ 25
78 9 189 =+ 18 6 19.9 =+ 1.0 7 188 =+ 13 8 189 =+ 1.2
5m 1A 8 50 =+ 0.9 6 41 =+ 09 5 52 =+ 04 4 56 =+ 0.3
28 9 32 *+09 5 24 * 11 5 32 * 06 4 36 =+ 1.1
38 8 30 =06 6 28 =10 7 26 =+ 06 7 28 =+ 09
48 7 49 =+ 08 6 45 + 08 7 47 =+ 08 8 42 + 08
58 9 81 =09 6 88 =+ 12 7 77 =141 8 79 *£ 09
68 9 133 08 6 129 = 1.0 7 125 =09 8 126 =+ 1.7
78 9 170 + 18 6 174 + 1.9 7 172 =+ 06 8 16.8 =+ 0.6
iom 18 8 51 =+ 0.9 6 41 * 09 5 53 * 05 4 57 =+ 0.2
28 9 32 * 09 5 24 * 11 5 33 * 05 4 38 = 1.1
38 8 29 =+ 06 6 27 * 09 7 26 =+ 06 8 28 =10
48 7 43 + 06 6 39 =+ 07 7 43 + 08 8 40 =+ 08
58 9 69 =+ 1.0 6 78 + 12 7 71 *= 141 8 72 =10
68 9 103 =13 6 11.3 =+ 09 7 105 =15 8 108 =+ 1.3
78 9 155 + 18 6 155 =+ 1.5 7 150 =+ 1.4 8 149 =+ 0.9
15m 18 8 52 =+ 09 6 42 =+ 08 5 54 =+ 06 4 57 = 0.2
28 9 33 * 09 5 25 + 1.1 5 36 =03 4 39 =10
38 8 29 * 05 6 27 *=08 7 26 =+ 06 7 27 =10
48 7 39 * 08 6 35 + 08 7 40 =+ 0.7 8 37 *=08
58 9 6.1 =+ 07 6 70 =13 7 66 =+ 09 8 68 = 1.1
68 9 90 =+ 20 6 104 =+ 1.3 7 91 =15 8 88 =+ 12
718 9 132 =+ 28 6 13.0 =+ 20 7 129 =+ 21 8 131 =+ 1.9
20m 1H 8 51 =+ 0.9 6 42 + 09 5 56 =+ 06 4 57 =+ 0.3
28 9 33 =09 5 25 =10 5 38 *= 04 4 41 =09
38 8 29 =+ 06 6 26 =+ 08 7 28 =08 8 28 =10
48 7 38 =+ 08 6 31 * 06 7 38 =+ 06 8 35 + 09
58 8 58 =+ 05 6 59 =+ 12 7 6.1 =+ 09 8 6.1 =+ 12
68 9 83 =+ 23 6 95 =+ 1.2 7 81 *= 1.7 8 72 =16
78 9 112 =+ 38 6 11.0 =+ 20 7 11.0 *+ 23 8 115 =+ 2.3
25m 1H 8 50 =+ 09 6 44 =+ 08 5 56 =+ 06 4 57 =+ 03
28 9 33 * 09 5 29 * 05 4 41 =+ 06 4 44 =+ 0.7
38 8 29 =+ 06 6 26 =+ 09 7 29 =+ 09 7 29 =10
47 6 37 *09 6 29 + 06 7 38 =05 8 33 =09
58 8 55 =+ 05 6 52 =+ 12 7 55 =+ 09 8 52 =13
68 9 77 *+ 24 6 80 =+ 14 7 71 =15 8 64 * 16
7H 9 9.7 =+ 40 6 87 * 16 7 9.7 =+ 2.1 8 105 =+ 20
30m 1H 8 50 =+ 0.9 6 44 + 08
28 9 33 * 09 5 32 =+ 07
38 8 31 * 07 6 27 * 09
47 6 37 =09 6 29 =+ 06
58 8 53 =+ 06 6 48 =+ 11
68 9 71 =23 6 65 =+ 09
71H 9 86 =+ 4.1 6 6.9 =+ 1.4
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TIL—LE FETIL—LEF TIL—LE FETIL—LEF
T—4%%  FHESD T—45%  F¥SD T—45%  FHESD FT—45%  F¥HESD
om 1R 7 334 =03 6 334 = 04 5 326 = 07 4 333 =+ 06
2R 9 332 =+ 04 6 331 =04 5 329 =05 4 326 =+ 09
38 8 327 =06 6 325 =+ 06 7 325 =07 7 325 + 12
48 7 318 =09 6 316 * 05 7 312 =18 8 315 =10
58 9 315 =05 6 314 =+ 06 7 305 *=13 8 309 *= 1.0
68 9 312 *+06 6 313 * 06 7 290 =+ 26 8 308 =+ 09
78 9 311 *+08 6 307 + 1.3 7 302 =+ 1.3 8 310 + 1.2
5m 1H 7 335 =02 6 334 + 04 5 335 =+ 0.2 4 336 =+ 0.1
28 9 333 +03 5 333 + 02 5 332 =+ 0.1 4 332 + 04
3R 8 330 =02 6 329 =+ 03 7 330 =03 7 327 + 1.1
48 7 326 =+ 04 6 325 + 04 7 327 +03 8 325 + 03
58 9 319 =+ 04 6 319 + 04 7 320 =03 8 318 = 05
68 9 316 =03 6 317 =03 7 317 =02 8 317 =04
78 9 316 =+ 05 6 31.9 =+ 03 7 314 + 04 8 317 + 04
10m 1A 7 336 =02 6 335 * 04 5 332 =+ 038 4 336 =+ 0.1
28 9 333 *+03 5 333 * 02 5 333 = 0.1 4 332 + 04
38 8 331 =02 6 330 =+ 04 7 331 =+ 02 7 327 =+ 1.1
48 7 329 +=03 6 326 =+ 03 7 328 =+ 03 8 326 =+ 03
5H 9 322 =+ 04 6 320 *+ 04 7 322 +03 8 320 =+ 05
6H 9 320 =+ 03 6 319 =+ 03 7 319 =+ 01 8 318 + 04
718 9 319 =+ 04 6 320 + 04 7 317 +02 8 320 =+ 03
15m 1A 7 336 =02 6 335 * 04 5 333 =+ 038 4 336 =+ 0.1
28 9 333 =03 5 333 * 02 5 334 = 0.1 4 333 =+ 04
38 8 331 =02 6 330 * 04 7 331 =03 7 328 =10
48 7 331 =02 6 327 + 03 7 329 =+ 02 8 327 + 03
58 9 325 *+03 6 322 + 02 7 323 =+ 02 8 320 =+ 06
6H 9 322 =03 6 320 =+ 02 7 321 = 0.1 8 320 =+ 04
718 9 320 =+ 04 6 321 =+ 05 7 321 +03 8 323 + 04
20m 18 7 336 =+ 02 6 335 =+ 05 5 333 =+ 038 4 336 =+ 0.1
28 9 333 *=03 5 333 * 02 5 334 =+ 0.1 4 333 =+ 03
3H 8 332 =+ 02 6 331 =+ 04 7 332 =03 7 329 =+ 09
48 7 331 *=03 6 328 =+ 02 7 329 =+ 02 8 328 =+ 02
58 8 326 =+ 04 6 323 * 02 7 324 =+ 02 8 321 *£ 05
68 9 323 =+ 04 6 320 =+ 02 7 323 =+ 01 8 322 + 03
78 9 323 03 6 322 + 03 7 323 =+ 03 8 325 + 05
25m 18 7 336 =+ 02 6 335 =+ 04 5 333 =+ 07 4 336 =+ 0.1
2R 9 333 +03 5 336 =+ 05 4 336 =+ 0.1 4 334 + 03
3H 8 332 =+ 02 6 331 + 03 7 332 =+ 03 7 330 =+ 08
47 6 331 =03 6 329 =+ 03 7 330 =02 8 328 =+ 02
58 8 327 =04 6 325 =+ 0.1 7 325 =02 8 323 + 04
68 9 324 =+ 04 6 322 =+ 02 7 324 =% 01 8 324 * 03
78 9 324 +03 6 324 + 04 7 326 =+ 03 8 327 + 04
30m 18 7 336 =+ 0.2 6 335 =+ 04
2R 9 333 =+ 03 5 334 + 02
3A 8 332 *x02 6 331 =+ 03
47 6 331 =03 6 330 =+ 02
5H 8 328 =+ 04 6 325 + 02
6H 9 325 =+ 03 6 323 =+ 03
718 9 326 =+ 03 6 325 =+ 03




M JGBIZ BT B Alexandrium tamarense D 7V — LT E A 39

fiR4 NEBLUIHERIZB 27— L4 LIET IV — LAED A FHSE L EE & EER

KiE #HBA NE BCH
TIL—LEF FEITIL—LE TI—LFE FEIIL—LE
T3 Fyasp(x10°) T2 E=yasp(x10%) T—HFE Eyasp(x10%) T2 Ty+sp(x10)
0-5m 1A 7 002 =+ 002 6 0.01 =+ 0.02 5 014 =+ 0.10 4 0.05 =+ 0.08
2R 9 002 =+ 002 5 0.02 =+ 0.02 5 005 =+ 0.07 4 0.09 =+ 0.12
3R 8 006 =+ 009 6 0.08 =+ 0.09 7 008 = 0.10 7 0.03 =+ 003
48 7 015 *=0.13 6 017 = 0.10 7 024 =+ 026 8 017 =+ 0.18
5H 9 010 = 0.05 6 0.11 = 0.05 7 028 =+ 020 8 017 =+ 0.12
6A 9 017 =*=0.14 6 0.15 =+ 0.10 7 052 =+ 041 8 023 =+ 0.21
718 9 017 =+ 0.11 6 0.31 =+ 0.22 7 025 =+ 0.21 8 0.22 =+ 0.16
5-10m 1H 7 001 = 001 6 0.01 = 0.00 5 -003 =+ 0.10 4 0.01 = 0.00
2R 9 001 = 0.00 5 0.00 = 0.01 5 001 = 0.00 4 0.01 = 0.00
3R 8 002 =+ 002 6 0.02 =+ 0.02 7 002 =+ 002 7 0.02 =+ 0.01
4R 7 006 =+ 0.05 6 0.04 =+ 0.03 7 004 =+ 001 8 0.03 =+ 0.02
58 9 008 =+ 0.05 6 0.05 =+ 0.05 7 005 =+ 002 8 0.05 =+ 0.03
68 9 018 = 008 6 0.10 =+ 0.03 7 011 =# 006 8 0.09 =+ 005
78 9 012 =+ 0.09 6 0.11 =+ 0.05 7 016 =+ 0.07 8 0.14 =+ 0.06
10-15m 1H 7 001 = 001 6 0.00 =+ 0.00 5 001 = 0.00 4 0.01 =+ 0.00
2R 9 001 =+ 0.00 5 0.00 =+ 0.00 5 001 =+ 0.00 4 0.01 =+ 0.00
3R 8 001 =+ 001 6 0.01 =+ 0.01 7 001 =+ 001 7 0.02 =+ 0.02
4R 7 005 =+ 003 6 0.03 =+ 0.02 7 002 =+ 001 8 0.02 =+ 0.01
5H 9 007 = 004 6 0.06 =+ 0.05 7 004 =+ 003 8 0.03 = 0.02
6H 9 007 = 005 6 0.05 =+ 0.03 7 008 =+ 003 8 0.10 =+ 0.06
718 9 010 =+ 0.06 6 0.11 =+ 0.08 7 014 =+ 0.07 8 0.11 =+ 0.04
15-20m 1H 7 000 =+ 0.00 6 0.01 =+ 0.02 5 001 =+ 0.00 4 0.01 =+ 0.00
2R 9 001 = 0.00 5 0.01 =+ 0.01 5 001 = 001 4 0.01 =+ 0.00
3A 8 001 = 001 6 0.01 = 0.01 7 001 = 001 7 0.02 =+ 0.01
48 7 001 =+ 002 6 0.03 =+ 0.01 7 001 = 001 8 0.02 =+ 0.02
58 8 003 =+ 002 6 0.05 =+ 0.03 7 003 =+ 002 8 0.04 =+ 0.03
68 9 004 =+ 002 6 0.04 =+ 0.03 7 006 =+ 003 8 0.09 =+ 0.06
78 9 012 =+ 0.06 6 0.10 =+ 0.04 7 012 =+ 0.06 8 0.11 =+ 0.04
20-25m 18 7 001 = 0.00 6 0.00 =+ 0.02 5 001 = 0.01 4 0.01 = 0.00
2R 9 001 = 0.00 5 0.04 =+ 0.08 4 001 = 000 4 0.01 = 0.01
3A 8 001 =+ 0.00 6 0.01 =+ 0.00 7 001 = 001 7 0.02 =+ 0.01
4K 6 001 =+ 001 6 0.02 =+ 0.01 7 002 =+ 001 8 0.02 =+ 001
5A 8 003 =+ 001 6 0.05 =+ 0.04 7 004 =+ 002 8 0.05 =+ 0.03
6 A 9 004 = 002 6 0.08 =+ 0.02 7 006 = 0.01 8 0.05 = 0.03
78 9 008 =+ 0.05 6 0.12 =+ 0.02 7 009 =+ 0.03 8 0.07 =+ 0.03
25-30m 18 7 001 = 0.00 6 0.01 =+ 0.00
2R 9 001 =+ 001 5  -003 =+ 008
3A 8 001 =+ 002 6 0.01 =+ 0.00
4R 6 001 = 001 6 0.02 =+ 0.01
5A 8 002 =+ 002 6 0.02 =+ 0.01
6A 9 004 =+ 002 6 0.07 =+ 0.03
718 9 007 =+ 0.04 6 0.07 =+ 0.04
I8R5 NEB X OTHFRBIERBRSIZBIT 2 T — L4ELIET IV — L 4ED H Bk E b iR
R HRRA BT D20004E4~7 8 GETNV—244F) OF— 5 3IKMUTH 5,
R J\E 3T B 0 o R
JIL—LE FETIL—LF JTIL—LE FETIL—LF
T—45%% FHESD(mm) TFT—%%k FHESDmm) FT—4H FHESD(mm) FT—4% 15 +=SD(mm)
18 9 88 =+ 34 6 78 =+ 19 7 52 =+ 24 8 47 £ 24
28 9 74 =+ 46 6 62 =+ 22 7 50 =+ 39 8 31 + 13
38 9 85 =+ 34 6 58 =+ 15 7 43 =+ 21 8 46 =+ 25
4R 9 98 =+ 37 6 65 =+ 36 7 67 =+ 35 7 44 =+ 22
58 9 99 =+ 38 6 77 + 22 7 76 + 29 7 69 =+ 26
68 9 78 =+ 27 6 49 =+ 15 7 62 =+ 24 7 47 =+ 25
718 9 134 =+ 104 6 146 =+ 64 7 135 =+ 69 7 92 =+ 56




40 HWEFE, & W, Kk

f1R6 NAEB I WHABRHERRBRSICBS 7V — A4 LIET IV — L4ED B BBk R & R
AR B0 20004E4~7F GE7 NV —44) ORFKEIIRKNO/O, 4 AUHBORFET— Z 3L T
W\, 20094E3~4 F (70— L44E) ORoKkEIZ2 7 AER L CT—EKHDRH - 72720, 3 A UBORFET—
ZIEHEH L TWin,

£ H J\E 3T B o o, SR
TIL—LEF FETIL—LEF TIL—LEF FETIL—LE
T—5% FHE£SD(mm) F—%%k FH+SDmm)  FT—4% FHESD(mm) F—4% FiJ+SD(mm)
1~2H8 9 162 =+ 50 6 140 =+ 31 7 102 =+ 40 8 78 =+ 27
1~3A8 9 247 =+ 69 6 198 =+ 41 6 156 =+ 38 8 124 =+ 45
1~4R8 9 345 + 71 6 263 =+ 73 6 230 =+ 27 7 164 =+ 65
1~5H4 9 444 =+ 89 6 340 =+ 86 6 313 =+ 43 7 232 =+ 77
1~6A4 9 523 =+ 91 6 389 =+ 87 6 378 =+ 61 7 279 =+ 74
1~78 9 656 =+ 130 6 535 =+ 122 6 500 =+ 34 7 370 =+ 118
[2R7 AZEPEICBT S T — LELIET IV — LED J Ty
H PR R R & (R =
£ A TIL—LE FETIL—LEF
T—4% FHESDh) TF—4% FH+SD(h)
1R 9 81 =+ 12 6 77 =+ 11
2R 9 94 =+ 28 6 96 =+ 30
3A 9 129 =+ 29 6 139 =+ 15
4K 9 155 =+ 36 6 186 =+ 42
5H 9 152 =+ 41 6 178 =+ 27
6H 9 132 =+ 33 6 140 =+ 35
1H 9 110 =+ 32 6 110 =+ 46
178 ANZESICBIT S TN — 2 4ELIET IV — L ED F 4 Jala) ik & 20w R 7
IR BRI E JERE
JIL—L%E FEITIL—LE JIL—L%E FETIL—LE
FT—4a% FEHESD(%) T4 FHESD(%) T2 TH+SDms') T2 FH+SDm's™)
RBLUDE 1A 9 71 + 38 6 69 =+ 3.1 9 36 =+ 0.9 6 31 = 10
2R 9 89 =+ 17 6 72 * 27 9 25 =+ 08 6 27 +=13
3R 9 129 =35 6 179 = 6.1 9 29 =+ 06 6 29 =08
4K 9 262 =+ 57 6 280 =+ 7.8 9 31 =+ 06 6 24 =+ 05
5H 9 423 =+ 6.2 6 411 =+ 64 9 26 =+ 05 6 27 *=07
6H 9 484 =+ 104 6 524 =+ 106 9 23 =03 6 25 =+ 04
7H 9 554 =+ 134 6 498 + 11.1 9 26 =+ 06 6 25 =+ 04
BEUDE 1A 9 795 =+ 134 6 833 * 5.7 9 27 =03 6 26 =+ 0.2
2R 9 755 =99 6 789 =+ 7.1 9 28 =+ 04 6 28 =+ 03
3R 9 719 =+ 109 6 68.3 =+ 5.8 9 32 =+ 05 6 29 =+ 05
4R 9 575 =+ 97 6 564 =+ 9.9 9 31 =02 6 29 =03
5H 9 392 =+ 109 6 415 =+ 100 9 29 +03 6 29 =+ 03
68 9 336 =+ 104 6 30.1 =+ 85 9 26 =+ 04 6 24 =+ 07
7H 9 285 =+ 10.1 6 274 * 94 9 23 =+ 04 6 25 =+ 06
TEUDRE 1A 9 106 =+ 130 6 59 =+ 20 9 25 =+ 04 6 22 =+ 03
2R 9 123 =+ 150 6 60 =+ 1.7 9 22 =+ 05 6 24 =+ 04
3R 9 133 =130 6 101 =16 9 24 =+ 06 6 22 =+ 0.1
4K 9 141 =+ 97 6 122 + 16 9 22 =+ 04 6 22 =+ 03
5H 9 181 =179 6 143 =+ 26 9 20 =+ 02 6 21 =+ 03
6H 9 175 =59 6 144 =+ 638 9 18 *= 02 6 18 *= 03
7H 9 144 =+ 6.9 6 10.9 =+ 3.1 9 1.7 + 02 6 1.7 + 0.3
ELYDR 1H 9 144 =* 74 6 117 = 30 9 17 * 04 6 16 * 04
2R 9 161 = 41 6 120 =+ 3.2 9 17 =+ 06 6 16 =+ 02
3H 9 153 =+ 6.7 6 146 =+ 1.1 9 24 =+ 09 6 24 =+ 08
4R 9 172 =+ 87 6 135 = 25 9 27 =05 6 25 =+ 06
5H 9 125 =71 6 116 = 338 9 23 * 04 6 26 =+ 06
68 9 131 =+ 94 6 78 + 35 9 20 =+ 06 6 18 =+ 07
718 9  11.3 = 10.1 6 79 + 46 9 1.6 =+ 04 6 1.8 =+ 05
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