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Sta- Dafe Depth |- ] ) Depth of Sea in meter. :
tion| of Sea face\osi 1[15 2( 3‘35{ 5| 6| 7| 8] o 11‘12‘15'18
1.68 1.30 1.38 1.43 ‘ _
O |5 6.0m | 367 31.63 31.76 31.72 =85
0.19 1.72 1.73 1.73
~770.00 0.03 1.37 [=50.6
2| 25 | 166 175 |  Bl43 d=36.7
U 0.09 0.09 1.71 cm
0.57 1.51 1.48 | 1.48 1.39 1,37
5% | s e 1.75 31.82 (31.73 31.91 31.93 (=16
0.61 0.09 173 | 1.73 1.74 1.74 =21.
0.57 T.64 T.67 | 1.61
oS | 39 f10:92 31.60 31.43 (31,80 4=38.8
( 0.58 1.72 1.71 | 1.73
5 |ILI8(7) 045 [1.46 1.63 [ 1.57 o4
(Ifi2E 10~ | 3.4 | 6.91) 813 28.04 28.06 [29.47 p=10-
» 53m 0.37 | 0.43 | 1.52 1.57 | 1.60 : =
o [L.18(7) 0.26 1.12 1.4 1.49 140 2
B s | 69 | 436 8.06 28.73 30,46 30.28 oy
( 15h 0.23 0.43 1.55 1.65 1.64 =
- [,18(7) 0.36 0.74 1.61 1.66 1.55
(7)[15h 30~ 9.0 5.68 11.69 30. 05 [80.23 30.70 f~d1}é§
16 30 0.30 0.62 1.63 1.64 1.63 =
171 1770 1.68 T.70 174 178 [ 1.71
o As | 1. e 30.52 30.84 31.17 31.10 31.17 31.00 1=6.0
C 1.42 1.60 1.67 1.69 1.69 1.69 | 1.68 =6
o |IL20(7) 1.89 1.86 1.80 1.73 161 [1.69 [ 1.68 |,_;
14h~150" | 19.0 30.39 31.18 30.52 31.06 30.46 (30.73 (30,59 (f;=11.4
D T 1.65 1.69 1.66 1.69 1.66 | 1.67 | 1.66 |4=35
1o [, 2C1945) T.50 | 1.62 [ 1.70 | 1.68 [ 1.62 ; >
I 2.7 132.02 132.05 (31.89 [31.85 [31.85, 517-1’6‘
C 1.74 [1.74 [1.73 [1.73 [ 1.73 =15.5
- T.58 T.58 1.55 7.60 161 .61 s
OE.2Cr> | 12.0 8090 31.67 31.80 31.80 32.21 31.98 t=3.8
C 1.68 1.72 1.73 : 1.73 1.75 1.74 =13
12 [T.20 1.54 1.30 1.24 [1.43 [ 1.40 ‘ o
L Cl946)| 3.9 131.44 3142 3144 131,42 [31.42 t=0.7
A gn100 1.71 1.71 171171 | 1.71 d=25
o W) 0.98 0.69 0.50 0.50 0.68 o
By [15R40~ 7.0 (31.83 32.07 32.38 32.09 31.35 = -8
C 16530 1.73 1.74 1.76 1.74 1.70 =14.5

Each values show

[Temperature of sea-water in °C (the uppermost columm),

Sahmty of sea-water in % (the middle column), d: Thick-

ness of ice,

in cm.

lFreezmg point of sea-water that calculated from salinity by Knudsen s formula in °C (the lowest column) #: Air tempera-

ture in

sC when the observation was held.
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21 FEOBHTH B, BB A TR BERK 50cm x50cm Lo EE OREHED, itk
B % TOMA OIS CHRKHTREFTO%. Kk 2.5m~19m THDk. BkiciEk=2
~ < EUK P RRASRAK S T R OB C USRI () TRk LT . &
LS TR I CHRk LIRIC S 16°C HEOHINERIEE & (8 Lie. SEIBH O
FKEREFRIE 5~10 4, B IZESSE, BEOBERH Lk, Ik LikiE KB 29
THRBE N OWTEBOEKSMIOFEI X b CU oEESir 470, Knudsen &K
1T X Y BA R R 7 o SSHTIC T O 2 IRIR AR TR AB ek e IO CI R L e e LR THE S
v B 1R ORETH B, KB, BRI, }Jﬁ bREORDEBLTE WL,
NEPI R Z 0S8 3 3 WK ORKIEE ¢ (BBIT ¢ & v=—0.0086—0.0646330,—
0.00010550¢", ¢,=—0.069-+1.4708 C1—0.001570 C12--0.0000398C1? #. 3 M. Knudsen @3 4
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1) REEEKT DUk DR RELEIC B KB Th 5 .

BRI TEE 1 BICR L BcmsiBRICE W T H 20T, HRTIHEIT L BOEL
TP E F oMk (B 29~32% TRE—EETH3) OMICES 0.5m~1m [EDHS
DED TIHWADEHELNS (5 3 H2ID. ZOREMEOBARHERT E1~5% i
T, BATRED DR BICONTREICES LR L THE 8, O CRABREMEN TR RS,
BORNCRTEHER K E BB WO ClEKEETH» BIEE T 31~32% Oy —ErES %
RLTHD (3 4 BRR). £FICRT KRR 2 20854 (HE No.10kKE & No.6 ©
Im &) wBSH3 Ui b 2 OMscE J 3 #kIREE £0.6°C OWET—KLTHS.
(8 1, % 2, RUE 3 £2I). E 21 EoMOBNOE % DEOLAFORIBIFIEIC
W UCHBRTH Ok b, ABERWTRETIR Y OFEICEREK Mksk <, BRO
FOKO FIC b MOBEADEA L TROKGEIELD 5% L BB R THORDT, oM
A SR AR £0.4°C HORE CEKEEE —BLTHS. EILRKEICRY i
OKEE 20m LI OYEHROFEIK T ORI 3Fm 1 b K & T% O M #3 3 FOKiH
Brdd i vwho Ehsilgy 5., ‘

HIShS 24.7% Dl EOWKICR TR EORKEEL R T RERIkOEKELU TS Y, &
NI Y IBEEME T NEEWEBEI/NI WO T, RICE D TREIKEL VIEL &5 LAHHE
N7RBOWKET OUWK L Y BEDKLE BOTIRD, FTROBRNEAIEE LD THRTRE
DF 5 T 1 KEDER b b FRE— BRI 7 B . RRIIC X BEMLRIIC X BHHRO LA
W, FHESC ORAEIET 3. 80 CREMET T3 ot ORI BRI 2B Hkm I
L i B EMRE T T 55 Ch 5. MEMENT 5 & kORI EKE & Lo FEICKIREL
THL - EIBA BIBNKITEAT B & & 235 AUEHSK T Oikid s 2 TEs s —EE Tk il
DEOKIBBEC DT BB EHE~BNBDTH B . Kok LREAAD 2B % TRIEIHADRH
KEEL Y ERUIAD, MORSKIHERS LCEEL, WESHRNT 28k, BRI
L Y REOKESY EF LR X 2RO LA, FTERIC X )R TFREOKES LF75
3L DEH~LND . IOFEOTMOHBICHTHEONE 8,9 RURBIoMNE 10,11 it
THOKTF IR DES, KIEDEFD b FIH % T & —i T KRIH K BRI B —2k
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LChiee &%, MMOMNE 12,13 KR THEA G, —8T HO%hs, BEAFEIKIEEEL D
0.5°C frE >0 2B E I e 7R B BE 20: BTN THABC LERTIDLESE
ans.,

MIEOME 1~7 1CHT R 51 5 WK T OREANFEEZ LYK OBS OBEAHO
FFSED OESICHEIN L 7ci8 U UK BRI RO BEDTT A DHAIC & D 42 Ui b O E BB
»5, HOFEORKICE T LI~ & 2 AERICERENCE #KIREEC b 3 © & 3
EoNBC & THY, BWHORKELNE: COMBREMBLTHZDOTHS.

2) HOKITF DUk OBHHIL 2 FROWKDMEAERE X ) HWAL L LT
HE. ;

SEEISIREIIC & B I OBEOIIAOREE +0.02°C o b OTH Y, WAHEOREC L 3
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ii) #EoEs 1,6,7,8,9 oI T 0.01~1.5°C It R RBAHEOBIHEI:A ’bf}’L‘?c.

oMM 5 OFFICHTY 0.02°C REDHAHN DY, cibD 6 DOHALTHT

UE, 0.47°C L3 . EHHOVSEMNE SN 2O EEE L THKETO 1m DAOKE

SR T B, AETATR 19 10 4 WBOH 1 B, B 20 £1CE 5 R

TR TS EAHEDT Hie. SANCHRTIEEF 20,21 4 & & B HORATE R b

Nhbhork. _ : :

i) ABEONE 1,2,3,6 ICHRTHREMEG O T O fk/E Tkillds 0.1~0.3°C frfk

WX DB EAEBD DD, |

i), iil) OBSER X BIET B DICHBIO 12,13 (M~ i M1 2 E0LAE T
SKASZARAE { s BIRFEOTRAZDEA L CHRMTIE LT H B & & 2HI5 2 CH 5 0 B
) Bl ZTBOA R TR OMSICEF 5 SKIEE & kil & OREROE 2, 5 3 &
R LI GBAMIOBAYES F5). BHH 0 RE B bivs @I : L THEo%E
SIBO D BURE OWSTH 305, & OHUREIIET 5 7 Ic B EBOHKESH 15 %
UTFOBEE 5% LEOBAD 2 DK T, AEEIC EKEIEE K E DEOTHEL
Kibre. TOMBRTE 2,3 FHRUE 5 BICRLE. FEHELE S<BY% 0BaTRL
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3 S>25% OBATHB. bR EFOESDS 25% U L CRESNBOBEBO S TR
B2R WBARREFEOESNK 15% UToBAoBAHE (E)

_ Depth of
o~ layer Om 0.5 1 2 '3
Station T

5

6 7

No. 1 +1.49| — | —0.33]| -0.35] —

2 ~0.09| — | —0.06]| -0.3¢4! —
—0.04 — | -0.21]-0.25!-0.25
©{-0.01| — | -0.08|-—0.04|-0.12
+0.02 | —0.06 | +0.06 | —0.03
+0.03! — | 4+0.69] —0.13 | —
— 4+06.06| — |+0.12] —

N g W
|

—0.16
-0.02

—0.30

—0.35

+0.02

Mean +0.28 | +0.04 | —0.01 | —0.15 | —0.13

—0.09

—0.21

~o.241 -0.37

B33 WARLEOEER 5% HEoBAoBERE (F)

~_Depth of .
; layer, 0 0.5 1 1.5 2 3. 6
Station .

9 11

12 15

18

No.8 |+0.29) — | — |+0.08 — |+0.01/+0.01
9 — | — |+0.24 — | — |4+0.17]+0.14
10 |—0.24/—0.121~0.03—0.05—0.11] — | —

11 -0.10p — —0.14 — ~—0.18' — [-0.13-0.14

+0
+0

.05
.04

+0.03+0.04
—0.05+0.02

—0.13, — —

+0.02

Mean —0.02|—-0.12/+0.02| 0.00,—0.15/40.09,+0.01,—0.14

--0.05

—0.13(—0.01/4-0.03

+0.02

TR T LD LB b F/E % CF & ROKREIC R
DTHBY, FEFOWESD 15% LT T, EIbKENE
HUROE FICTEAET 3 Wk CREEABOWS TELH LT
b 0.3°C 1CHET BIBSEDEOTE D, FOWKBOR
SCIEREKEE YL Y 0.1~04°C fBENEL BOThD
L4aDTHB. Altberg® © Y HFIRFEIICE T OHF
FEIC X AU TR OB D FERAE 1T T HOIEED & 72>
7> 0.05°C OREICBE K\NE EDHMENTH B, i
SKIE T OWRIC BT RO TR ) K & e B0 d s
TNFer LERRICELWE L ETRRIUI A bR W. D
TRzOFREICEHTOUEBREN~TSH X 5 & B,
DI IFRIC TR K DIE 2 B4 LDIFTIC I

OSSO FAEIK EAGENHO M DR L2e#ok & 25’

R WORE ORHICRE T 5 Bk Ho M O/

w u ydagg

oy
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oy
(32}
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e
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o S<15%
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HINT, REDDIEE CHEATKRLHE: —ECHERRRAN (BHEHoEPEH Tt
DREOTEY 20~82% FTH3) FHRLTED, HHENT \ U & WEICHKEES
3. HOBEEIKORD BRI X 2BHERSE { 30T, HH L RKIBEITIWK
BHEKE 2O F ORKEEDOHAK L Offfic 0.5~2.5m OME & kO THETS. chbic
HnTRIBKOFIE 10 O 1 b BH L, 8 4 Bl REAROES d, ToFYH
5 S, TOTHEBAEE (+)40, TOWKBOES dy, = OFYESH S, = ORIKIEE
1 DIRADIE 46;, THTIR & WG & OSCH b 3 e (9 ) & MEBIOR L
TEWNWX.

B 4E RESERCEASOES, B, B, K8 X ) o5,
BRI B MBI EE

- _Station ' - Ao

S 4 s |4 ] 4 S, | 40 (%)

No. o & /m
1 0.5m | 3.79%| 1.49°C| “4.5m| 31.7% | 0.33°C |0.20x107%°CJcm
2 1.5 1.7 | —0.07 1.0 31.4 0.20 | 1.34 »
3 0.5 1.4 | —0.04 10.0 3.8 | 0.20 | 0.94 »
4 | 05 10.9 | —0.01 3.5 31.6 0.08 | 1.07 »
5 0.8 7.5 | 0.02 2.5 28.8 0.01 | 202 #
6 1.5 7.0 0.36 | 5.5 29.8 0.18 | 0.30
7 2.5 10.0 0.09 6.5 30.1 0.03 | 0.87

Mean 1.1 7.5 0.18* 4.8 30.7 0.18% | 0.97x107

* Weighted mean in regard to the thickness of the layer.

TIKE & FO#gk & OBCRTES S ORE S 2 TKIR, BSOS HIFTIE v CEFAR L
ERL, ZORDITKBCESIOES AT O LE~bNS. & 6 BEHEOWROE
HEEOWET, B icaRcBEL L D, BROKEECIC FEKEORESE BT
BIIECR Uze . Bl DK BEAEO BbEiiic EEeRET 0°C »R I 2hk V540
BMERL, FTHOT  CRD TARRET LIEABOROMTRET —1.6~—1.7°C (i
KOBAICHT BEKIBE) ICADOTHBETH S, FHOWKHOBRESTHOME TN
~%K&ELT%@KI%%@%@%E®T*%<,ﬁ%m;&ﬁo%ﬁ@%mgnéaﬁﬁﬁ
553, HOBATRHOLESENTS D, 70 X DT kESORRITES DTH
B OEAHIEIES B\, & OHAICIET L AN THOT b AR & 3 MOBHHIHEC
B3, EHIRDFKBEORESED b T OWKEICHOTHEC X 3 MOBEE D 20
RUEHABO T ROMPL % OHBMCET 3EKEEE Y VA2 CIETFF 2795, HOMME
K LT AR O CADEIET D 5 W ) BAHORE L £F 5. LKEO LER
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DRI = DBANCEF 3 KR L ) S OB E B LR B. &OBADEIEOEESTE
Bl Ic B TR L. & OBAREABOEAEIC X ' '

Freezing point of

oC ne ol
BRLIEE O RIFECHGHN D OROWIRIIY  pphrr b o8 o salivity
Sea Ice
TUTELH I Z Z {'M
Layer of
Ed g, +o, di ‘%i‘?ifmg“"" salieiy
AT S @ 2 temperature(—)
4 7T
' g A
THABNB. 2\ 0 RO 0 B RxRESER \‘
Layer of |
CF Ok OB T 3 SokiRE, F=0% < (& narmal
. PeCa . Sea Water i
31 iEWETHB), p BEBE, ¢ B, d3E : i
OIS T Suffix 1 i 2 #H L b O KAgE | !
SBRCHKBORTS 5. BB 0, 13 0 22 ’
{
. SUESEOMESHO REEY [46,], #ABOR g
BERBOIREE (2 0SB 2 FBKEE X Yok “‘fggﬁgm
F) & [40:] & Fux, SERECE | & 6 @
[46,1=0:—0; = —1—— (8:—6.) 2)
FERT T
d,
3
I:Agz:l =01_92 :——27(91—‘02) (3)
l—iw’e:aL
. 2

THE~BND. |
~RCREHFOES di BEKEOES 4 WWHELT/NTS 30 b IEREAIE 40,
=0,—0, LY, 40, 1% 40, WHBLTHRY/IE B 2ETHS .
MEoGAIEESB OB 2~26 % CUKIBOHESME 20~32 % TH BHs 5B H)
DIREE 40, & 0.3~1.6°C & 7% . HIE b ik EAE OIB%E & UHKE © TR k&
BE 2 FRUE 4 BICRLEML THOT, BHHIE 1.5°C BUF, MEE LA 0.4°C LT
THOT RICR~7eHBROFBRE L~ LTHD.

BESE ORI DTSR Lo fECROTH S & LTI c 780 OIEIC i DTh
B EOMORMEBEL P ERICRI LTS X 5. ZfZ0 order &3 O HAY
THIPOLROWL AT OPEBHRERS B L IHFINB L LRSS,
SR RS E TS LI A R E~ TR IC % O FISOMRIEN © O A
1% PR AT BRI O Th b DL BEL X 5. MCk %2 Ic 3 D THRKMBELZ
& x, EILIEA =0 CRKESMNEOEIZE TS ) AR ZOEMCET 3 BOKRECS



#&ﬂ(@m%C%’iS#ﬁ) WAE, BOMICING BRI T oKk OWEE, MV’OV\‘C 203

. %@%tn%#mﬁﬁ<WC)Oﬁﬁtﬁ&&%ﬁkmﬂm#ﬁkkofmfﬁmﬁm
LIC BRI ) SAOBEIC & D kED b ES TR CREAB LR 0L T B, &
LCHE ¢ b ERRC IR 4 EORTHRCR L 2BRESEORES d=1.1m, B4
S=7.5%, TOMALE 46 & 0.18°C (HHAROKHBAMBICET 5T, K0T

X dy=4.8m, % DHIS $=30.7 %, %OFEKED bOWE LR 40,=0.18°C (fkBOWH . -

BRBCS ), RO 3Tl (), =0.97x10 Clem
DhEFS. z<@ﬁ@w@w§auum@mﬁu%a&~ﬁ<@0k&u % DR OB
BE b MBI BRI A —ETHORE T 5. CoKORIORGEER & & T k=
1.35x 1077 (Bigy 19% & LT), #DOT & OELOE &8 U CEAIRC R ES B b KR
et H(7) =1.85X10x0.97x1074=1.30x10- cal/emisec T 5 . HBHIC
XY HOBEE L CHOBEIL RS, cRRERRSORMCIRET 20 bIREMSELT 3
EHCES L ROTHY , £ ORDICEBAHOBBTED B\ b bE~BLBEE .
BESYR & Ok & OBEMTENIC B ICHOKIB B BB ATRE L THOKORTE D b 2P IO 3
a%@?%uﬂ%@@*f#mmggkﬁfkﬁfaa&%«5.R@Emz%%@&%mk
WO LBETB. ;
%ﬁ“%ﬁ@éﬁmmf%«mw tmﬁ$mk( )Aikﬁ@i&%okﬁﬂdﬁ~
OJWC@nmﬂm£Ok@f@5wz,%&kphﬂﬁwcla?n@kﬁwmiﬁa.

49

A&mmﬁﬁ;b&)At ‘1(®

&pr1%6cl0%617&&K%L)&Lftkiﬁﬂﬁ

diprc146, _ 110x1.006%0.96 x0.18
k(ﬁ 1.30X10°° X 8.64X 10*
4z )m

f=

=17(H) )

pEHNS.
mﬁm@%%m%r%«m&tﬁ%z%ﬁ)AtaaﬁﬁmmALkﬁﬁ,m&w
402=0. 18°C Y EF L Lick 3. HLEKRORES BHRE (det+d) Tt 1Kl d: T
B, d G b ICHBLT/RS s & E S RRICHES < (d+ -5 )&LT%EMM
R
| 5 A(dz{# 4, ,cgdﬁq——k< D) as | ®)

B BHEMER BRI T 5. @tm’@k@%ﬁfé Pa=1.025, u;a; c2=0.94 (S:=30.7 %lcHL) L L
TRAL § 2Riedlld
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d;
(d2+“2“>f.’zc“"92 (480+55) x 1. 025 x 0.94x 0. 18
o4 1,30 10X 8.64 x 10°
A4z /o

I=

=82(H) (")

PEENS. |
| REAROBSH EWKEOME R & b bk® bl | OIS EROW TR ) BT

BB, Ui LEESECR TREEOM  FkOREDRDIC S OBAHBREN TS E b D
3DTH 55 L, BROKEEE LIRS TR EREL LGRS 7 B LRk L b E~bn
3O CEBOBHHEOTHING 0.18°C X ) BEHKTHORTH b 5. LUPKBICRTE
HKIRHTFL 6m B TE WD bIEEDS b OBOMIE L 44 50T, Bl RKESED BIEA
LAeBlt k5 U B 0.18°C & D IZSA/NTHOkE LE~BND. DT 2 20 £ D
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Takahara FUKUTOMI, Kou KUSUNOKI -and Tadashi TABATA :
Study of Sea-Ice. (The 8th Report).
'On the Vertical Distribution of Temperature and Salinity of Sea-Water under
the Coastal Land-Ice at Abashiri and Monbetsu.

Résumé

In our observation of coastal land-ice at Abashiri and Monbetsu in the Okhotsk sea
coast of Hokkaido, we measured the vertical distribution of temperature and the salinity
of sea-water under the ice. Our results are summarized as follows :— )

‘1) The temperature of sea-water under the ice is approximately equal in the range of
40.4°C to the freezing point of sea-water that coresponds to its salinity.

2) At Monbetsu, the salinity of sea-water was nearly constant to 31~32.5% from the )
surface to the bottom. But at Abashiri, the layer of low salinity of less than 159%; and
of thin thickness I~2m exists between the ice and the sea-water of salinity 30~32%.
This layer was mostly developed in the neighbourhood of the mouth of Abashiri-river.

3) In this layer, we observed the phenomenon of supercooling that attained 1.5°C at
maximum and 0.3°C in mean, whilst in the underlying layer of normal sea-water the tem-
perature was higher than its freezing point and its range was less than 0.4°C. Accord-
ing to Altberg’s study on riverwater, the grade of supercooling is only. about 0.05°C.
Concerning the above mentioned excessive supercooling at Abashiri, we can recognize ‘that
it was caused by the layer structure of the water of different salinity.



