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Stranding and mortal phenomena of Japanese sardine,
Sardinops melanostictus on the coast of Hidaka in Hokkaido

Kazunori Kuropa! '

2014411 A 3-6 HIZALIE#E H SR ICB VT A 7 Y OREES - BILHL»HEL 72, L) KHAET, »oF
BeZe BIG AT 1933 4E 11 HICHBITCE L Tw iz, WFFIOFEKIZGKOALEBTH L L SN TW/IzDT, ZDOEKIRD
Hok 2 et L7z, ZofE, £Fof K252 WHFEH RO EB T 25 ) OMEO#RKICE > T, HERFED
KEMNZH > THEF MO 7 < YIREFRDEEL, T0a )+ )0l GiEkBEEDN) XM LK (zr<x >
k) ZIREL, L TR RMKT %9 72D IS KREMARWVICER L2 EAE S TG KO LA EHw
LERINT, RBISBA L TREGKIEIA T YOKERBETFRO10°CULTTH 72720, HExzhiEhTh o7
DT FRESN, SSITMERENEVATN, RIITE LT - BRICES2EHNT LI EDTRTH 5.

A mass-stranding and mortal phenomenon of the Japanese sardine Sardinops melanostictus (Schlegel, 1846) happened
on the coast of Hidaka in Hokkaido, Japan from November 3rd to 6th in 2014. In November in 1933, another remark-
able phenomenon involving the same species had occurred on the same coast. Since both phenomena were caused by
the sudden occurrence of cold water, their causes were examined on the air—sea process in the early period of the north-
western monsoon that signals the coming of winter in Hokkaido. The Ekman drift current toward the south—east devel-
oped along the continental shelf off the Hidaka coast owing to the continuation of the strong westerly wind of the mon-
soon, being accompanied with offing currents (Ekman transport) owing to Coriolris’ force. Furthermore, in order to
supplement the lowering of sea water level, coastal upwelling, (i.e. the rising to the surface layer of deeper cold water)
happened. As a result, it can be explained that water temperature lower than 10°C, which is the lower limit of distribu-
tion of sardine shoals migrating westwards in the surface layer, thrusted them to the coastal line and ports, leading to
stranding and mortality of the sardines.

Key words: coastal upwelling, coast of Hidaka in Hokkaido, Ekman transport, Japanese sardine Sardinops melanost-
ictus, stranding and mortal phenomenon

Bull. Jpn. Soc. Fish. Oceanogr.

FC&®IC
20144FE 1N H P odeifEE H S RICBWT, v~ 47 ¥
Sardinops melanostictus (Schlegel, 1846) @ K5 - $£7L
HL 584 Lz (Fig. 1). HERREORPNIBI 5 kR
G - ATH R - SEEHISIE, WA 394E (1906) 11 H (#
7 FATVIEH) LIRS (1933) 11H (A7 VI3
) ZbAELTWA (B, 1933, 8L5 - )%, 1934).
COHBERREE, LT S R HTT AR EAIR I E
LR 80 MR O EME D B, S OREMIEL 110-130 m

201546 71 18 H2A+, 20154F10 ] 15 HZ 3L

! JEIKEEST U X K EE R FE T
Formerly, Tokai Regional Fisheries Research Laboratory, Fisheries
Agency

T kurodal21625@ivy.ocn.ne.jp

RICDH LHMEMIEE 29 5. BRSO R i B O i
BRI OWTIE, @F, 1-5H Q3H3F) IR - K
oot slmk (R E, 1984) 2% A L CHE MG ATEE
T5H%, 7THUKEL10 AEE TSR - B 2 R R K A
FEELCKBEIR ) oBRICKiRs s (KE - AL,
1987). X o T, HEREE® 11 A FAIZEEERRK? S
BB RN OBAT O YT 5.

2T, AROFFNOWTIIH I, HiE o $E)
WZOWTREAEDOIRICIETS X, BAHEORMZ IR L
72, BT, 3MOHEFNIE D HRE L RO E R % I
U CREAZMRE Lok R, KA - s ik Uz dhlo
JEKTdH 2B A BB OES - BB S rER L7722
LB L 72T, W9 5.
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Figure 1. Some local names on the coast of Hidaka, Iburi and
Toshima Sichous and its surrounding geography in Hokkai-
do, Japan.

MEEFE

DUFOBF 2 IR - B L TR 247 72

(1) 2014FEDEH]

Ode#gEHFH 11 AsSH, 1177 H4)

@QFRBITORLEH (11H1-8H) BT A5 ZADK,
SR

Q) IR & Pl & T 2 KRR EE R - Ak v
% — (JAFIC) A5 AL i m= A Gy - S -
B 07— Z2FHLTER L72KEHHR (7
HOORF—4 H 07RE). 72721, 7— % OIERR 25 A
T, FEELIHMNORHOfERE Ak 5.

@EHAR (20144E10-11 H) :
(20 ) —IbiEHFHEL Y D vy ¥ 10X 5HH
10 IR E DN 2 m B D /K
(5 B ) b 1 8 B B A P SRR W2 & B 4 07 Rl 2
DEMIME (780m, F15mPE) @11 mEDHALH
5K L 727K

(2) 1933F 11 BOEHI

OBk (A, 1933; 81 - )%, 1934)

@#EEET BRI 3 HEWE, 10H28H-11 18 H)

ARBITORLK (11 H1-8H) B X OHAMET X%
LR

(3) 1906 FENEHI

OBEHSCHk (8 1 - 114, 1934)

QFRLITORAK (11 H1-6H)
2B, WA RIE 154 (1926) 12 H 3 ALk

BITEEOMH e & LT S, BA24E (1927)
LH1H» SRS BIM% BG Lz Dk, BIRT34E (1938)
10 A 1 HIZSGBA TR R E~BE S, IHAI314E (1956)
IR A ST E LR 214E (2009) 10 A 1H
ZBEIEIC 7 o 72h%, DMRSAG)T ORI g G il Gili
W7 AFA) ELTHEBRL TS, Lo, il
WG 394F (1906) DAL OFERICIZT L TE 5T,
RS L WD ERHE R o 72,

B 2

2014FE 1M BICE TR YA TVES - BEDEH

(1) WROBZE

JeiEEHR (11 HSHM) 2k bk, 2014411 H34HIC
RE25 em D~ A 7 2 HI AR N T ATRRE 1 v 0 J B |2
1-3miEICH D EAR D, WHAHE ) AR ELL. S5
(2, MR ORI 4 km ICH Y RS - 5B L BSs
AoNTz BENEERRMASIE4HIZA 722820 b~
WXL, HURHECEEE LCEHIL 72

SN A7 OIEERMICL L, KEDOTA T
¥ (kK20 cm) 2SH&SE NI TS HEWEH? ERES
N, 6HICIMABORIRE 2R E L Z 0
- FTH EUBSIE 11 A 3 HICTHIRE N O®E s T 5k
LCUkE6 HEC, HEENELE - M (&) %
WTAHIIZHFEEE GO0, fe b YUY TH
@B oN7z (Fig 1).

W OHEEIZL B L, EEYAT2IE100 M2 k5
Eaxoh, 11 H 6 HElHh o MY R i S i FALE O B
HT0ANHK23 by E2RILL, 9517 by &Ko I -
T~k L7z, i EETW AR DL B Y, RBETY
EMTHIAD T, E72, DEADRYA TV ZBALT,
AR E V) IEFE LR D AL

JEIE, 11 H 3-5 HIZH ) UAFIECFE L 72 IKRE S
Lo THRUZFERBDI2O, WAL FTEAL, &
KEWT D720 47 I ABHRLEFIBICTFELNIzE W
. B, WAL AL, ToMmofiE - /2
CHBIU)IH R EOERIBE SN P o728 09,
(2) AT A4S RCEBRRDEFB
OR BN
1HHTH, SIEERRICRAE L ZRAEIZIEREL, 2HIC
FFHELOOHARBIIH Y, SHIZ3HIIEILREEL TY
N CPEREIIC968 hPa l2 58 L, 4 HIZid¥ 1) el
MOFFR— 7 #ETI58hPa LIk b IEE L7z (Fig. 2).
@il OSSR
REAIED#E 23T, 11H1IHSREEIZH - =i o
KJE (1016 hPa) &, 2 HIZIZEED I A D 1001 hPa %
TEBET L7 (Table1). ZOMOBEITEE Y THHA - 72,
BARKUE Z5e8k U723 HICIX, U 2%z L CliE s 2 b,
LI O i KA H X 30m - sTAE L ICEL, 10 27-29H
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Figure 2. Weather maps at nine o'clock on 1-8 of November, 2014 on the broad area surrounding Japan (Japan Me-

teorologi

Table 1.
(Nov. 1-10, 2014)

cal Agency).

Daily variations of meteorological elements at nine o'clock in Urakawa Amedas Station and wind conditions at Cape Erimo

Air Temperature Air Pressure Wind Wind at the Cape Erimo
2014
09 h Max Min (hPa) Dir. (16) Vel. (m/s) Dir. (16)  Max Vel. (m/s)
Nowv. 1 13.8 153 7.9 1016.9 E 3 NE 12.0
Nov. 2 14.9 15.9 13.0 1001.0 E 4 NE 9.3
Nov. 3 9.9 15.3 9.9 989.3 W 18 WSW 29.4
Nov. 4 6.7 9.9 33 1004.1 WNW 12 w 28.0
Nov. 5 12.5 13.8 8.4 1019.3 N 2 W 17.0
Nov. 6 13.1 15.3 8.0 1013.7 W 2 WSW 10.5
Nov. 7 5.6 10.9 4.8 1008.1 WNW 9 WNW 21.7
Nov. 8 8.2 11.0 33 1019.4 NW 5 w 19.8
Nov. 9 10.5 11.3 6.4 1018.0 NW 4 W 14.3
Nov. 10 11.1 13.5 8.5 1007.3 SSW 2 WSW 17.2

DE—FFITRNTEFORIAA N7z
W7 A 7 212 & 2 3B & & O&JE & - JJidc &

BE, 11 72 H24RIZRARSIE (986.3 hPa) % Glk L7274,
HIRRO M > TR 2SR LT3 H 03X 10m - 57!
PLEDBEWEEE 2 ), Z0H%4H O 18K T TR 40
MICE Y EZF Y o5)E (10m-s'BLE) 25#IKL, 3H
REBFEHO Y — Z7HFIC1E20m - s7' 28 272 (Table2). 5H
IR EE S AEEICA 5 72720, AF1E 1019 hPa 12 _E5-
L7z SHURKEDIZIZTEE D OB H 7225, iKY
N7z,

W ORMIE 11 A3 HREHOFBEE I ECRERL, 4

HoHRERRIZ33°CERo7 Dk 7-8 HDLRA
JEBLE T TR 34 CHNRER L2, HiREAd

< 10-16°C TH - 72 (Table 1).

(3) BERARKICH T BKERB

O M A b & 3 2 KR

LA TH @ g2 o B/ T, 14°CEl Lo 18C
BEGE T 2 EBIERASER L Tz, — RO ER
W TIE, 12°CLL N O BREAKRATHE T L, WORITIZ
RV KILATRE 2SR S LT 7z, BESRI A S 9 42 i W
O H &SRR oK, 10-12°CHR%ZxR L7 (Fig. 3 F).
1NHA4H : #EBRERAPFEELIZ LDz LT, il

% U I E LT
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Table 2. Three-hour time series of meteorological elements at
Urakawa Amedas Station from Nov. 2—4, 2014.

Air Pressure Wind
2014
(hPa) Dir. (16) Velosity (m/s)
Nov.2:24h 986.3 SE 7
Nov.3:03h 986.8 W 12
Nov.3:06h 988.3 W 15
Nov.3:09h 989.3 W 18
Nov.3:12h 990.5 W 21
Nov.3:15h 991.7 w 16
Nov.3:18h 993.3 w 15
Nov.3:21h 995.2 W 19
Nov.3:24h 996.6 w 15
Nov.4:03 h 997.9 w 16
Nov.4:06 h 1000.7 w 19
Nov.4:09 h 1004.1 WNW 12
Nov.4:12h 1005.1 Y 17
Nov.4:15h 1008.0 w 14
Nov.4:18h 1012.3 w 10

Nowv. 1, 2014

Figure 3. Surface water temperature in the Donan area and its
surrounding waters on 1 (upper) and 5 (lower) of Novem-
ber, 2014 . Dotted line exhibits iso-depth line of 200 m. The
figures transferred from the daily SST map produced by
JAFIC are partly reformed.

KGRI FEINE R L, KL HER RO
MiMEIE LT, 11-12°CHR E R AL 7.

1HASH @ #EEERKEHAZERENZRL, ZOH0L
K 17Ch ERER L. —J, BEMRGRKIIVET
LCIEMMZ/RL, 9°CADKIRIED HB L. HEih
FED13°CULF ORI EH AT TEL, TOIEIE
200 mE R A M Z THRDILHY, 9°CHDOMIRIK AR
&I A L2 (Fig. 3°F).

11H6H : IR KOFER & PR KOTE LM E 5
I Z /R L, 9°CEHEDGKITIZRRM/I L7, HEiRED
13°C DL T ORI I 2 R0fE /N L 7225, 9°C BrAkais 13583 L
THEEM AR L, 2O EROEFAHL F T
L7

1TH7H @ #ERIR K O LK 18°C HIZHE L 7225,
BURE KD 9°CAKFFATH I L7z, HERFED 13°CLLTF O
R O WM/ L, BAEORESIIHZ, 27 7o
9°C /KA 1X 10°C A H-Mm L 72.

11A8H @ HEEBEI AT/ L, FLKRAT17°CRE R -
7275, BELRGKIZEO10°C LT (FIBIYIC, 8°CH) @
KA L7z, HEiREO 13°C LT oRIRISIE 7 H X 9
M2 FHOILK L, 202 9°C A ICRER L CHPAL Tl 8°C
Kb HHELL 7.

@z 0 ¥ & EH o E KR
10A1TH-11A30HD 20 b#% (Fig.4) &=ZEMn (Fig 5)
BT 2HHKRICE S L, 206l HEOFH BRI,
Hi# T16.5°C—7.8°C, £#& TIi316.9°C—104°C L[, 10
HY D 1.5°C & LICCRER L 72, 5 H BB E3 kiR & 2l
Ak E ORAE, WEhE b FEAC10 H26 H-11 H 17
HICHN o 7= %R L7,

17

16 e WT
15 Ne_ A Naz 5
W, Qé'“*‘\ === Five-day Running Mean
14 :
13
12
11

10

Water Temperature (°C) in Erimo Port

Oct. 1

Figure 4. Water temperature in the Erimo Port at ten o'clock
from October to November of 2014 mesured by Erimo-chou
Center of Cultured Fishery. Solid line shows water tempera-
ture at 2 m deep, and dotted line shows five-day running
means. The cross stripes show the period of a stranding and
mortal phenomenon.
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Water Temperature (°C) off Muroran
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Figure 5. Water temperature off Muroran at seven o'clock from
October to November of 2014 measured by the Mariculture
Fisheries Research Institute of the Hokkaido Research Organi-
zation. Solid line shows water temperature at 11 m deep, and
dotted line shows five-day running means. The cross stripes
show the period of a stranding and mortal phenomenon.

COSEE AU E ZOBICBI L ERAE (A0l
LEREF) 1, 10 42628 H.72527H, 11H24H,1-3H,
11A78H “6-7H, 11 A11-15H .10 12-14H, 11 A
198 [, 11H22-230 FCHHEL. XoT, MEH
DA ZIBE U TR 2 MBUER 2 7R L7248, BHEZS)
WIFICB 220 bBOIERAIZERHMOZNLY K1
HE< 2 25 %Z 7R L7z

—7, B (2D b =) 1, 10429310
28-31H, 1156H.745H, 11}JJ]9-10H 789 -11H,
11 H16-18H 7 15-18 H, 11 H2021 H “HIZHHEHL, z
D bR RmATIERAE E FRCERToZR I ) b 1H
BRI ZR L. 2, JbHEEEHRORE Lk, =
BMTIZ1IH, A0 HETII2HBICHET S Z & 250K
LTWwWhb, £oT, M cldzwimeiTd i RE
KOFENFEHLTBY, TORKNELTZH LHETIIR
VLS, F2EHMCIEBEME L TE U2 HERREIEARD
BRVEEL TV EERIN. B, 10H26H-11H
17 HIZB T B W@ KO R KA, ) d¥TI13.9°C
(10 H27H)—6.4°C (11 H17H), = Tix15.6°C (10
H26H)—8.1°C (11H17H) THhH, ZhENI10H%D
34°C £ 33°CHRER L7, X o T, WhiEH o RS A 135
BWELD S, 20 LWET2345, B TIE3ofEREL,
AR LBIR SRR O R 2 T 5 2 &2 5
27 o7,

(4) 2014 EDNEFNDE LD

Hedb 5Tl 11 H3HO03K—4H 18K (R408:R]) 12
10m -« s 'L EOPEE ) O EAER L 72458, H&EiRE
WOFRBKP4ALESHZ Y —2 & LTR2-3°CRERL L
T9CH, —HREMIZ8CHE L o7z, UHHIZBIF 5~ A

7Y OFEEEE Sy — v ST S &, BRI S
BRI T~ E R RO £ 8 & i Th > 72~ A 7 Vi
A5 HEPOMCHBE L2 10°C LTS RISE S, ek
WZBWZ EN20, 3HICENTIHET Y, KRR
AN, AHCHEY, F LTS I o5d L s -
FHH R - BIEBGAFISRIL-LEEZIOND.
1933F 11 BICE TR AT ESE - BRRDER

(1) HEOFA (AL, 1933; &L - )ll&, 1934)

1T H3HICBRN A0 AT, #2514 kmfr) &
T T A 7 VBRI R SN2, 4 HE-5 HICHOTH
WU ORI~ L, FRIZY EMTHi# L. 5H
&, BRRAS GRTHT & =4 & o) (DT B A
EoNiz, THIC: AL, BERM MG ICEER LTS
FoMBEO—H 918 b ) 2%, HREANFTH LIPS,
8 H 169 H O =AM TIE, A &72F F Tl ~IT
HEAY, BERICA D AAZZ—ERIEKIEICHE 2 1 L Thi <
MRREE LA oI A~BE LT, 10 HIZIEM
AR RO 15 kmIZH - THE (B 18emaE) O
KEEES - Lo, 3152m, ME15-15mi
FEAEL -7 513, 11 HREPFIEHEUH O#EREICD
THEHEELN, HI100EDOHHIHE SN,
BT, RO LKE - BEOEML T, B
EWOLERERE L. AT YoM, S (uay
r) v BHELT (TAFA) 22 (3 X5 3) -
NIy = (ZINT =) - AT9HFy= (FF LT
X)) BREPMTBELERY, PhvwEhHEs Ik
18 H LARE b 7K 2 5 > T 7z *,

=h - FE - MBSO BEEEEF 30071, 10-12H
B AT THRIIROEAYZ EHRL, 17 ME=hA
(2000 %) EHFN (3500FK) TEIEL, ZoMmIIARMM
E L7z FIEIZRLT T, 2048 (]36,000 k) &
EEINT AT VOWRIZI3HO—KENRR LIC X -
THE L7225, ML TW 220D 5 3-4ER T
fIMZ DMOFREATFE L, 2 OMBED720W 725, B
A REZERNER L.

(2) BEANDEE
D75 1031 H-11 A5 HIZIEKRIETH 7225 9H
VAR E ), 10 HIQI3EEE 2D, 18H F Thiv 72,
@72 11 A LI 2% ) ol ThH - 7205, 9HEL
FED I & 7 5 7.
@b L BANBELKEOHEENICBIT LA T Y
WHERIES <, FICHE - RFIZES N Tz 1028
H, BRI S H SR % 8 TR - i I~ [m]
HCdH o 7 KEEDSHER ~ BRI O RS HE I A S, F
CHBENMNBEL, X FOREDALN. 2B, HEEO
FA (zuwrn) HBITERTH - 72,

RN IS A 2R L 7.
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(}) BFFTHEKE BHE) OfF&E

10 A ©OKFAEFAEN AICHER L Tw/z2%, 10HA31H
(9.0°C) 1Z28 H (13.0°C) 25 4°CHiRL, TD#HI11H3
H (10.3°C), 6 H (10.7°C) & =e*mEL7z. 9H (6.0°C)
OXKimIZ6 H X D aCcLl AL, 12H (6.0°C) F THft
L7z, 15H (8.1°C), 18H (8.5°C) kR L7 11
H19H, k100 m DKIRIG AR IR - 72

(4) FMBRHERR DS REE

ORFBEN

11 AT HORFIBEESSEICE LN, B3R
JEDHo>T, REIFZTFTOVRTHAH. 2H, KEOKLIEIX
FELOOHNY YO HAREE~NEL, KIBIFEOHR
WCAD. 3H, FFx—Y 7 A5 72 K&E (976 hPa) X
EHIIRETL—H, BRIEVSKEISIRY L 3IHIZIE
P SR D RIERLE N 2 o 727200, dbHAZ EIZd6TE o5k
JRSR &, ALHEEIX C OENORERNE (&—F) &4 bh.
AHOARFFIREESXEEICH > TElidssE v, sHIC
R L EREDOBIEICA S, 6 HIZid HAE & PUEM
FEPO2OFRMRED DY, EEMITWIZ - 7258, KEE
DERIEE DB OLIEEENRE D ird 5. 7TH, KT
YN VAEET97T6 hPa L FEIE L, JLHARWEE Y D&
JAE L %5, 8 HOARIMIIBENESSILEICA S, JiE
L 7RAEAMRIA L A= Z7i#ICH 0, dLimE AL A
e <.

@ i D55

111 HOFWIEILVEEIE 2 H 02 E A S 12m - s DR
VR E 20, D3 H22E T1lo0m - st PLE e a3
FIA4BFREIR L, 5 B2 H 183 H 06 (#128:R]) 1
320m - s UL EOREE 2572 (Table 3,4). 4 HOJaEIZ

Table 3. Daily meteorological elements at six o’clock in Uraka-
wa Weather Station from Nov. 1-13, 1933.

9% 0, S6HTRIOEE Y OEIL, 6 H 14FE > SVEE
DORE (102m s ") IZHHEL, 1SKFICHRAKAIE (992 hPa)
ERLBICIEEAEE D, 7HO02M-8 H 02K (24
W) 121 20m - s &M, 8 H 10WRHICIE—IFAYIZ30m -
TR L. LR SHI4KET (F9481ER)) 10m - s
'DLEoESR E Nz, Dk, BEIEESSEEICH - 72
9-10 HOFGWALE D &, RIEDHIZA 572 11-12 HDFG
BRIZ 2 0, 13 HISIZ— BRI R R0 58 PH AL PG R AT 72,
11 A Eo I RIERERE 3-7HOEEOREH L
DOWFZIRE TR Y, FH1.9°CTH o7z (Table3). —H
HigE AR O¥13102°C T, 10°CUL EDOAH»%Z L, F
iR L & 4-8°C \Z R L 72,

Table 4. Four-hour time series of meteorological elements at
Urakawa Weather Station from Nov. 2-4 and 6-8, 2014.

Air Temperature Air Wind

1933 Pressure

06h Max Min  (hPa) Dir. (16) Vel. (m/s)

Nov. 1 7.0 138 4.9 1022.7 NNW 4.8

Nov. 2 122 14.6 2.0 1004.5 SW 10.6
Nov. 3 2.9 45 -05 1002.1 WNW 223
Nov. 4 3.5 8.7 1.6 1017.1 NwW 7.5
Nowv. 5 49 144 2.5 1020.8 NE 2.9
Nov. 6 82 142 3.0 1012.0 ENE 4.0
Nov. 7 1.3 43 =05 1002.9 WNW 26.4
Nov. 8 2.7 5.8 0.7 1014.8 NW 11.3
Nov. 9 44 110 2.0 1025.3 N 53
Nov. 10 59 109 3.5 1027.2 N 4.1
Nov. 11 81 119 39 1027.7 E 4.8
Nov. 12 11.5 144 9.8 1018.3 E 7.3

Nov. 13 6.6 103 23 1021.5 WNW 8.5

Air Pressure Wind
1933
(hPa) Dir. (16) Vel. (m/s)
Nov.2:02h 1003.9 SW 12.0
Nov.2:06h 1000.5 SW 10.6
Nov.2:10h 996.7 WSWwW 9.0
Nov.2:14h 994.0 NW 11.6
Nov.2:18h 988.3 WNW 20.0
Nov.2:22h 995.2 WNW 22.0
Nov.3:02h 996.4 WNW 19.1
Nov.3:06h 998.1 WNW 22.3
Nov.3:10h 1001.9 WNW 19.3
Nov.3:14h 1001.9 WNW 17.0
Nov.3:18h 1006.1 NW 6.4
Nov.3:22h 1007.7 NW 11.3
Nov.4:02h 1010.7 NNW 6.7
Nov.4:06h 1012.9 NW 7.5
Nov. 6:02h 1013.2 ENE 4.1
Nov. 6 : 06 h 1008.0 ENE 4.0
Nov. 6:10h 1001.2 ESE 9.9
Nov.6:14h 993.3 SSW 10.2
Nov.6:18h 992.1 WNW 10.9
Nov. 6:22h 995.6 WNW 10.9
Nov.7:02h 997.5 WNW 22.8
Nov. 7:06h 998.8 WNW 26.4
Nov.7:10h 999.2 WSW 30.2
Nov.7:14h 999.6 WSW 28.8
Nov.7:18h 1002.4 w 279
Nov.7:22h 1002.8 WNW 23.7
Nov. 8:02h 1003.9 WNW 24.9
Nov. 8 : 06 h 1006.7 NW 11.3
Nov.8:10h 1014.0 WNW 14.9
Nov.8:14h 1015.3 WNW 15.3
Nov. 8:18h 1017.2 NNW 5.1
Nov.8:22h 1020.3 NNW 4.9
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(5) 1933FENEFIDE ED

P2 ) OB EIE 2Bk 72, &eiE, 11 H2H02K-3H
220 (R 44WER]) ISP D OB (10m - s7'PLE) A%E
L, 9 BR12KFMIZ20m - s 'L EOREN TH - 72
Z ORI O BEZMIKIRIZ R R AR L7225, HERRET
ERER L 72 HEE SN HDOT, 3 HOMWH & IREAICH
FAHIATVHORERY, 45 HOMWE~ORER &
5 HICZ DO —FRAKRAS #1722 HT B LS - 72 BB B §
bLEZLND.

WIZ, SHHWIEFD OME (1om-s'BLE) 256
H 1488 H 14K (Fy48 g (ZHIR L, 9 HK24 K¢
320m - s EDRETH 572, D72, BEIKIE
X6 H (10.7°C) Bk 7-8HICEKR T L2 HEEENLED
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