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Tadashi TABATA and Nobuo ONO 1957 On the Structure of Sea Ice. Low Tempera-
ture Science, Ser. A, 16. (With English résumé p. 209)
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W BPRERDITHESD L, ERBRORRRCBHEORMFOENMC I 2 TH WL bR EM
THTHHY, LSO THKOBEOBERLDKOBE LD LDICHNRTFrr ik
DEBE2S L L, KO B RCILFHHEEOMEOBIERR ~nbE 540
LEbhs,

WENWHDEHD G & THELHEROBER TR KOM &% M5 2 dic, 1956
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WEEEOBERXESCT B0, RKE2ASY Y LXK Xk core drill® ¢4 b
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Baxichlsceidbi hRECEV, Hl2oTWa D bIcKks b brine 232 LT
BEHET S erBadole, TORDHIYKOERTEEHOHEET C o3 kD RiEc
Lo L OBFICKARG 5 2 e 3b Dk ORRETH 5, MmhFBgEokscidbor?
TVHBOFNEE LWL, COFBTHELI T ETHL S RTHTHLLM, HIbkok
REEEN LT LRAERTEEThH Ok, XY ROOR B RRENCE S 2 CHE
THLAEORDTCRECH L Annn, UHEEADI TRV ZLOTHECRLE Y AEHEL
feprotz, i brine Ml O AL EE T S0 5~10mm OB X 0P TL RS TH B,
D5 FLEIoEF L, brine fillE s L CAWEEHRE T 5HICAHE LeZa@te Thr b
HTTEHREr ok, MEHEOBHEOBIE UNELHw Ok Tl s, SHE
DV Y XICHFEIME L D 2T ERbORENFENECEMRC ZHBIC U TEHY & Ok,
OB IR TG, RO B KERATY B0 50 R HE W A BRGSO Badk
Th5H, TNbOEKBEER KT O O A% %5 2o Universal Stage #Fiviz, ©
EE2CR LR EREEL C
B, RZESVCH D AR U

@ Universal Stage 13131 5cmx7cm O RF I DR %
%, 9,203 OELIICEELCEHETDC 2k
IoCtRIBN k2R E LR 5,

IL  BkOEY4 28ER LU Brine fai
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WAOERCEIEELCRLULBRTY{ JROBBEAR X 52, —~RBRCBREOMEBKCD
SHKOTFECHFEA LSRNV ORERTH S, ALED THICTED 525 KO
T2 bERoBEL Lo D TVWHRESEAREREY T e b b, FEIBEIN
27Tcm Ok o THICRFEREL UebROGF 28 OREHFE) »bREEREChH D, 0
ﬁﬁ@aoaomﬁgﬁQLmﬁmmﬁbﬁﬂZ3&f0§ED$Ot%®T&0,é%k
LTEsRImmIE LAV 258y, EE1ERAUKEEAD TolrbRLLDOTH
B, T ORICKHRSHERO T D RHBHCRERET S 2 EEDTEL LWL L Th b,
BECHRELAETEDRD 2B X 3K 2k oENEH R L oMo KR X0 TRk
T5hd LS REE L CHL ko TRRBE ORI S,

FHELIRU 3N Dbr5HIC, KO THEICRBNS EF 4 7 RO BHLIGIE HEICHE L
2D T WSRO D ITh 5, C OGN IHIRER) oW b DRFEIROIERIES D T <,
HARORNMOKF Yo BECHRD A L KD (BE4), XNELS5CEUKORES
BV BB OEHOKEME O HL R L, ThbOFE»LIKGEMRER 0 —K—K
BTOHFCHITUT LI TRINRY LT C abh b, Lrndco@tiko®Es
AT AT B AT— 0 DR EVED T 5, T O 278D QBT b MK O W2 F
ﬁmtBATM5ﬁ%®ﬁﬁ#%%§mﬁ&ofv6@ﬁﬁ%éﬂéoML@tamchﬁ
Lie RS F T <X CoMpkic i@l th 9, T4 7B R D RERFERBETS S,

FE L R B FTE IR 0 8 ) 1CE < R AT S U < & brine T
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b5, FKOTFTHERTHRKOBEE KO ABECHIEFE L WROBEFCLIOTRR DM
AN —15~—19C), % oK ORE CLREOHFT IR KOEEHOFK 0% 2hdoT 2
DE BN TN 5D, FERPKECEE L TFL Lz oK EifE IR ¢ brine & U-CKP I
BRHBIS, ik brine fifd L PrEn 5,

brine #ifu (cell) DR IER 2 LER FAO ETHECEY) b0 eHED L OO0 S
HrFrbhTuwicn, BEOHMRLTE 6 CRIRCER, HE TEEOIEEISIDLN
oo LnLENDOTREENDSHE LML OBBEREL bh by, XEEZOBEED
FiECRBE I ML, brine Mifis X AXETHL LR I bbb\, XKFKET 3
chbo 3@ O brine fifEd L BREOTH OB F RO b RTE 4 © K OB ER L &
CRFHFH OFBAIC X B GHNDRSD & LA K S,

brine XL OME OKOEEXFREE L T2 BEXELTCV5302B2 5T LaAl¥R
%, BirCHOKORERIZIE FORCE Uins, TFEEEICHAK O #KERE T W 0o TROK o IS
CRTEIR D ORI O WIS B, LIcso TEEGE < DK O\ #4 © brine XEE A E
EHThD, WO BEMR IO OKOERBORE S 26T 2 0 TRONH O RE O LB
BEE TS, JUROEIoBmcon CHARICORIEOERNE S, cordiciiiiob
DHHEECRTHEERFEL C-ETE R BIHNCEVERE ST S, Bb, brine dkdo
CORELECONCL OBE R LR 7> THRIENE 50T 5, 4L brine BiEfE T
5 ORHRCERL T 2HEOBTMEH O AGRE (3 —21°C) Xk v KR EWBACiES
DEPHTH D, KROBEH F 2K brine 2> BK2FTH L, WS CEKIEM LT
T OREEIMEL S,

brine I ERE L LT3 &, #HIKOEMREDIEEMN T oL Ficii brine fEE 0T C
SEES TR D ERIC X 5 FHOBIEO -9 brine REF S22 T FOFFLELDLR
Zo—-HREhoMCH Lt Eh s, BROREA RT3 & EHICE 5 TRAET TR
DD 3 B T ic brive X ADOETICE Y, TOH P LERS UL @& brine %A%,
BT 255k 0 F O K 20 BIF B, JRIZ LT\ % brine §ifa-Cik, K OREOREST 5
LD ko F OB TREN T 5O T brine OEENE kb, REBEAELL TR
WTF O ORERMT S, oM brine iR RLsC To FicBEi+ 5%, #HeiREiom
BEAs B & brine ffid B FBET 5, L dKONIRICIE stress 3 fids 5, Hibk$o
ﬁﬁ%mmmcfﬁﬁ@“%mmﬁmum$#mbéaﬁ%mmmuﬁﬁﬁeémﬁm%ﬁ
ThHC LD, X DDIKH OGS FENEACT S, Whitman® K iC A T.HICIRE
Zltx L 2 C brine OBBOF L UTE U KT OEFFTHROBMEIE LTz A DT
W,

Yok DR L O BHE N R~ e, kiR oME o®ag s LCEEL T
4 < 2, brine #3% ¥ h-Cifia8 brine EEAFHEO TV B2 2 Th b, L bkORED
BEEACHE U TOROWETLECHERIRS LD, £ ORE brine 0REOEHFHF~OHH
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DBFTisoins, W brine Hig Lic s o CORF ORG oMk ofE « ke EfiL<wsc e
ThbH, Xbrineoi@hic, HYOEOERD LLRXHALHFATVBEZ 25BN THBED,

z OFEIC brine HEFLRRE L LCEALT B, LB BBEO e dicl h H Lk
KORETEHRDEHE LRl BE» D T, RO brine D —#AW T 50T, %
FZEOEHLE L brine L & BAROREOHEO LN LIV BARBRDOTWBEDREARTEHLS
BIEL 2B, LB LRADHTFRZASCRELLRWTSH S,

III. RBEIL BKORSRES

EF A 7 ROBERTIED T 5 MR OKEE 2B L TRID b & TEE Uik
H, T ORI EhYER R TR O 28 (0 ) BB O Cw B AVEICH LTIRE TS 5
T e D bk, b ¢ BEEIKEICIE BT, e 0RO @ @ B0 FITCHE LTn
B rhibhrok, Pl EEACESTHEBOZHREHO FHEHWTWAZ 2Lk,
FATICTR B AT BT DK B B e 5K B BRI A UME 2 R LT3, Lk
BOoTCZORBE TTF=avOREKC RS LEHE TIORTRIC, RKTORS, IO HFHK
CeHomEC ko TEE BMAREEEARONS, FECEKO R UREESR O 2 H
UHBIEBNTWAHGThH D, B4 235, EftRoMEER om& oF Ui
F U SRR E RO TW b b 8B b3, RIUC LRERES R oK
HTh@DHOLNSB,

WCHR OB 0O WL o2 S EAEH ORB 2{Es &, circoR
oL ToFmeclELENCsE 2T LrbBBLLAAELZRL VS, XOokdIny T
Fo=oVOHEFKE 2 el APOBEEFISECTCERS IR LCERBEREXR DN S, BH
THURES 2 27287 TRECETREMROMEGF 2 b HR T2 — 20/ KEi2 BT
OHEICEFE L &R LTE Y, HEABT TR clilinMEmey LTERETHS Z 21k
5FThHins,

HHBM Do RIS H UHE 2R T84 (FHE E grain 20E8) X863 L
bECETCREL TRy, DR T < To grain 5820 FHFET 500 TRk
<, BT LOREPCHIL T grain OO RS INTHCREL RHEMC LS T 2 a
bh 2, COLLRECEESTRLARBOREER (FH9) ORHL { oKLMW & (9-1)
k@@ﬁ<@ﬁ¥%ﬁ@4)%mﬁiékwbﬁf&&

HEA S B L TR ek C OB RIS R R L T 5, grain R A0 50 KE 30
L ORBE I NI, FHICHFE S THM LBTT 5 c 2o SRE L (fast ice) Ho, E0#
KBS HICRK SR ENTIREAENRLT T L2 L BE NP VEIC L grain K& i
HEMCH BHTH B,

LR O~ 2 Bk OFEFICOWTHRAEOHEL TR E by, KOREDET
CREPNDIRPAEER LD, SROBEN LD L LOERO DRAILT LTHAIK
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DEIE &350 TETICERAM L TF 2 D b0l L b, R B HOR»IOko ko
LA RARELR L CEE S, OB LUTHERZERIER I E 3 TR ORRRE
WEAL WD, XBCEGEKEZORERERE Y odicrTeb@iolkh T2t b
60_®%mﬁﬁim*mm%%kﬁ%@c%%ﬁotﬁh@%af&b:aﬁ%ma%@k
DICHPKOREN < O cm OFH IR TR S L EEH 1I1—1~b offic R x5, © © ¥4k
HERLREFC LAV LB, XILLICKXEBERI KRN TOFOKREEML T 5
zehB, TOoRELLA “SHLHE” WEWERETOBEIRWE WA Th 5 A0k
EL A LT LT, ObLFHTRIBCHAL T TOMKORECR bR,

IV. L3V 30EKkOEERUKFRE

1956 £ 2 Hicdbig e 4 & — Y 7 PR O S P TROK Uc Hiok i BLRIC IR ~ o i 7n B B
WL RL Tk, 442 BcE UBRCHRIRLCKL AR TH ok, XEEN LTS
TR UK (fThd Medium ice floe dok#g) i—R Ui CRERR D B E T2 L
T 2Mi i AR RE URBEP DR D o Tn B & 2 athh 2ok,

BEoHWEKORE S, #HYy, REREFRIKOLEBH Th S,

HH K @ 8 dw BAE mmam mwEm
A jillb}edfiu?rjfb Sij:ﬂ_(ﬂﬂ;zg 265 0.98% ®OH . &t 1. M
B ” 32.5 1.69 ” ”

C ” 14 0.92 ” ”

D ” 50 1.14 ” ”

E ” 17 1.00 RBEM (R=KE) 9. It

F ﬁ%mal?;w(g\;iko;ﬁ) 35 1.70 HRm (K T ) 22. T
= oK

G Fast ice, You'n; ice 12 1.08 woBM B A 6. IL

H ” - 16 1.68 ” ”

A~F OHKORE LIcREBERAHTEH 5, L LELOREFRELEFE CHEL D HRE
ORENRDTRL, 2 ARIEE CRIIBEDRCER RKORENBA LR b a»rokcz 2 &,
BEOEICHT 2 KEORINERTEADKEREY LR codtiEEN 0% & 2
LEZBHE, P LEF A GKE265cm), B(325cm), D (50cm), F 35cm) icR Lk
ARizab#E & O T OO F OMAECEBREE Lcb D TH 5 c 2 @EHLEW L,

A~H ok O#EE2BE LB RROBCENIND, _

1) fExoRBI 2w CH L grain O k& X, brine fila/m ¥R 55, AR HER
EhN T niclERETSF 4 7EEL2ARLTEY, LPLEROBSEELIL 2BV T<TOoH
i Tk ¥ b, LA L grain # brine fRIZOE WA HK O YR LR LB BB Y g
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THALEL BV LEEbRSOC, chbHEH O, MK L0 CRFRICZ OBGELH
BT AR RBBIBT 2 TH D,

2) HKOEIDOFHICOWTELEOMEELLT U BE Ty, Liso THKE A
HERY OB LU THNERTR ) BACARTERT 2 LEAD 5,

3) 2, 3 0EBC 0T 2 DL Lo BN E A0 THRE LR ET RO REOR
I, 2) X vk shicdinhor,

4) #gk o brine cell ik (ZB6, 13, 18, 27), ¥ (FE 6, 10, 12, 30), FEE
(526, 10, 12, 27, 30) © 3 @FICHTHEIN 5,

5) TR LEZESKO grain x 1956 45 (F 2 8,9) b o3 19574 (S EH 11) 0§
DhHHEHIREINBDLREIOL, LTHICENTHIKTR grain RXTh K M3 v (BE
15, 20, 23, 26, 28),

6) FEHE < O cm OHF I E HLORO NI HAKKS DMK LEF 2D 0 L0 T O
SFTRAMTIERRS 28D THOR,

7) g A, B, E, F, G, H T2 grain © K0V LD 53 RThkOER % CTHKo
EAMLREBEERL T B,

8) HB F(FH3) TRIDLHROEFBWMO TICRBNLRENRONLEA LD TICHE
CXBDROFEAAELN, FRo ETVToORNR2FICIVWETSH B,

9) okt Cx Dt (5K 22, 25) SuBIAYIC R L g & X RO MS N E B
LTRMERERLTREL T, .

6) BITFTERFLI BRIz 2 RBL R RkoLERK, BEROZHOEN LI AEDL
Bbhan, Thbeo» TRFROMFEC E il bizw,

WA 2 OFE BB EEHE Uik RicontiR~s,
Z #B G OKFl2cem, FHIEN)

FRECRFIC AN I oK E 12cm Bot 16 cm o 2 5 © % 5 Ok (BUREOK young ice)
PIFEE LT ietl, OB AT~ THH L, ' ‘

cnBoRETH 20 BEA LR LD o, kel A 27 1225 30 B oflic e
w2 EF U TEEREAECR D, LrdZRBORNSLOR, LORLDLOYURE TR
BELRRAFBA LB L2 okdotsdbiis, FOBRERORICH E0okDT—Ef
Fah0fokd BORR L, BE» DI RO RENKE L,

FEI0CzoX B O SERIGORATERTBE BT L 5 EELR LUk, FHE»DLKE
DRE LR CET 5 ELOROWFEHEOBE L BFIC Lo THIE S B TH ), FE
BoEERZ v, TOBRICEE LRGBS LT # 4 7Bia R LCe D grain LaTRLE
RRCHEEC A E < mBMEEKC S D, brine JHIIEHIED & D 2i% v, FFEE KRR —1.2°C
TIREICR Fr 2 1023 FEEOK (Rotlen ice) Win Y x0Tk D, FH 12T LOKETN
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BT 5 PREREGICREEI 2 T inny,

Grain OERCES 4 JEEEPED D v, CoXE2ET» S 1om BICKERE %
Vg0l o EHIL CTh b, SOLBROWHTEL TOWEEG ERKNRELR2TWD, HE
B2 B b grain AEE LTV ABBRE S b» %2, SESETLE U grain o #im %
HIEE BT LnHES UEE TS Qo 48k grain @ L T—fRic K& I 518
LT3 00D bits,

T THBTREC LG, BEEILOETEG, 7D RS & 70 5 BLEAT ¢ iiniiEm e &
BB SREHFE AR TH BT 2 Ch D, clivRPoMcCRE T, 2T F=an
ORECHBE L ORANTEOHFMICHEEL T HRICH 2 5D TEHCHDORD, T Ok
W CH O E AHEOKNEEL T LDV CRROBICHE LSR5, HCH TR EREL
THR KD ¢ BB REE M ZE W T 523, #ERS Hr B c— 2 EREREN
T—HHE D & 5T ¢ N EF MRS HE DD, T 0RO OB EEE O H v
a o FEMbEARE LC—Hro s, FRAHERT OKOEIARamicETs5 5
e 2K EFH B EZ WK HE TR TR T RAEE L, ThBEBoXKE oML
B HURBE Y 2, BREOHH CTRENITRETH W LroBRXERLNRWO
THEKFC AL ¢ B 23S E T 2 TN 20K © — IR U T W R R 7 2, ko fcd e
BAMEET W D TEROR E B el s 2 AL 0k KAHES, L LATHIC
HOERHFEEERC, EIN2~3eminFE T 5 L X 0RICFHET HSHEIBALTT
CHIRFIT R EHRANC L S5 SOWE» D in s, SHEC LT oKL, —EHELKAED
BIAL T LEDRSICEBOERERBD LT FC 2 Tw5, & 04 boundary &0k =
OXREE L M RHEO ¢ #iE $ 20 KBIR TS 22 DF e RMRORECE L Ui FH7k
fFIE S 20wy, L b BRI X 5RO b Do T, ANLRICEH L R CHR 2
I HELHECRBRR 2T, Sf cMp BRSO THD ) B2 b s,
THLTLOKOBERTE 10 b2 AR AR BROBERR LTS, Rk,
BERRIC X0 Th e b X PR as &1 e h D ie ik & ik © B JEIRIC IR 230 Tt b O3
MLUTEOEGE0 c i EE BTV 2O h d Aty

brine iR ETE CEAEBO LI OMRZ{, EILBE WAKEOLORE L RbN b,
R EDOFRFZEOWIIC T ke~ i, RUDI cEiASHEH AL B Wi HES O
CroghERrBECcI o, M et kERANTD 2MECEBRT 50045 %0
Mz fefnibhidi s bin

B OB H OkE16cm, HIHENA)

EEMHEAEFE 12 R L, BEG 2 RCEENE HD TWREEKRTLD, EFH
B 7~8em OWFREPG RSB LTI L TR FOBEBEAAEERR L TWw 5
B UM S 2KIc b Wb b3 0o KBHCRBTZIC R S it ¢ #ias S 7 21 ook A3 R
bhin, KAEL h3ERAUCARCH L CORERAD L, 1 ATEHOER, Moo
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HIEEELRBEIRHOFRG LY PRWETHD, OMCHEE L CllE O 8§ &
~%5 e HCnBEHe X 3 8MolEr Yo KOoRNE CHREATLWELWEZ LAibh s,
brine AR EM 25 Scm ORI HEARER, EH LD Iem Mo kK- Bko
L0008 Z0oTHEREOLOOZ B AR bN S, FHALTRIOKROERSLD 135cm
(Emim s 25cm) OKFEWREITH 5, G O/REWRTEICE T grain AR/ I WEFTCRIECA
BBV, BH 4 %Ko brine fifaoyl v ol 2 5,
#® # A ORE265cm, FHIHIK)

EMIHAEE 131 R L, FE8 10, 12108~ 255 BES IR B B 2 5 0
i grain AP IVOTEI RX HETTHEOHED ULl 2 AU TH 5, RIEDE <
D EBHROWBFRTF K E WO AR TS B, KHUBLIC— R & 5ok 0BT E
ZF s, fIGroREACE O TCES A VBEORERHFACLroktctdbbb LT
w3,

brine flf ik HIKD LEFICH L L ERO DO BFERS V2L B F UKD THE %
TEFE N T,

grain # S\ © 2 VKR 2R U T2 14 (KT 2 & 1.5 em), 15 (BT & 2.5¢m), 16
(s 5 85cm) THLLChH D, MONE C/KENEZIEO TR TLFHALREBECL S,
NOFHETH/NET7n grain —— BRI LD K BIg 5 —— B A D ED T 5, S5E
WrE 2 B b Ao DR T O grain O iR R Y ET, {#2 lem @ik 2 ool % R
Lic14 2 15T &b % grain B Z ROV I0 L 0RAEF S B0 Tws, Wic 16 ws-oT 15
R BN grain &L R by, 4k BERT CR I 5ERo brine fHfEo #imiHs
bbbhTwa,

REP D 2cm OWHAFE LT ThH D, REDOIHHRE LTV 5055055, MKld
HRREOEID ECANEKOER L #KOET L DLV BRELEDOT, HBHEIK
755 EBED B DI B E IR E 0RO B L ORBEIC & D TLHASHK ORHICEBAM L
TR T epnind, LENAD2THSEEORIHPO RELILDROKIERIT (7R
Lo rBbhs, Mbcoil A RKCR<5E8 B L ERICED 0 ld D gl CH#
LieborBbhd, '

S #t B OKE 325cm, SIHHK

HEMTHOTHE 18 bbn 5 RICERBEIHEALY A LFERETSL Y, Lr b brine i
IR E Y, grain 2P I L b RBEOSFCHERARXTFLYWC L3 ALFEUCTH S, T
2= brine RO VW EAR LN S A LT OW S CRERTEHCKEL T 3,

KM 19 (Wi L » 6.5cm), 20 (FEE X » 125cm) ¢ grain /X vz 23 ERHE S
MTH B, 12220 TTRTO grain AL LHERDATWIRECRZ5DXEDL L,
HH 21 wEEH» D 3cm 05 O KERH AR Ui, brine flildd L RZEHOZWHITH D
HOROMAFEESRON AN RKECI LD Lo b 508 b %, PR TRFHE LT O
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CEATHI0 L EbNS,
B OB COGREMom, HHHHK)

B TRMIRRBHEE L T2 2REH 22 bEDICh 2 5, RIRLEHBO BT
HE MoK EF CICETTHoe Nl RS EHy Tn s, Wb EboLiefde
EF A IBEOBY EAKBEEHFELCLP L Z0BREAAEL VL2 T3, ©
DEBERE LA TR D OWERE b2 Tk TR » O FRINTH 3 Riciw ik iEo
FECHRETALVI LB ZORAC LA ERCE LT TH S, L LETRCRR
FAEICR AR K LU EEEE R LTS, 5HE 23 3EE» D 15em olfice ¥ 4 7k
WOAREBEINCILDML TS, RO EF A 7EEOR2E ) LT 5HF 2R
CHIO BB OB E 24 T grain @ XWASHPKO MBI ES [ 7 EETHH LD D
Nz, T ORWBERIIZEG brine fEsZE < (REBE LTW3) FREHTE TLhHR
LbbbhTwnd, MHOROBUTRBORBICENTH AN,

B # D (CkE50cm, FBIWIHK)

BRI LEHAADO S BT 22 WK CHENE2FH 2B R, coRBTLEF
A7HEOEOED Liclr L ¥ bb LBy AZHICFE L Ty 5o RBERE,, wEH
BC 27 ) 2D O BIRE A 4 AT Th 5, HEOEH TR ARKRE L ) &L
MM L b I O S LH L LB T bbb Oh, fnk BT TER A E
e O REEE N EEC B EL RO C ORBABERENE U Ds, XoFER X 5
ODRELAHTHLLPEE TREFETH D, KFiTE (KE L D 6cm) 7R UG H 26 (15
IR UTe B o 308 o ACERTH & KFENRCo B,

® HE CKE17cm, AW

BT 27 ROIERH» b 4.5 cm O K ERTE AR LB E 28 b s B c H v o
FHo b Cchor /& grain A SHETW 5, brine fildidd LEWVERTCL0ED X
VW, EHiSD 8cm OACENE ¥R LAEE 29 ¢t grain FIC IS, 28 CREDThy
DI DI 29 Tk grain RN EFE A DA TV AECR 220N EEI6 L EHETHL D, HH29-
20bbhhy, TOMETR—EHICTEMAEDLTLE EbE B TeHY, KE2» LK cm
oI bt T b,

® OHF OKEBcmoXo L THEAZYVERDCZS O TES 245 cm, A MK

WE LSRR PRI L KkE 3B em 0k o E Tl A EnFRSem ¥ o8 b i
TR OBAN T OEBT, BHIOPHENITTH S, EE»D 18 oM rssic
BRELBHLTWRWETE S, BELL OWFRBEABCILDHML T BHETHL 5,
brine R R RBEICAFHAL LR O T, REHPCARBREER, THRECREERZ
W, FEHE»BALI13cm Oz OXKO g RO KW E S E 31 T brine #fgsidr7n { grain
L, G HrEILHOKREITHLHOBENYD TS, _

# C, D OETHL AR~ n, FALLBIbbTs0redHe LT, coEP 0
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BIC TSI b b lid 5 O RBEREL, HLZORERRKED LIcRo T
T 1mig40cm Mo/ RMEB G BT 0Th B0, MKAKEBRICHK 2 LTERTS
B%KLTﬁﬁ@Lfﬁ@f&ok%%ﬁ%%#gokbmm%&vkoLf@ammbt%
RS o TEIEEERICRE v, ZIeH L THRC DRFOLERMAREVOT D
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Résumé

As one can see the mosaic pattern of the base of sea ice at once, it has been poin-
ted out that the structure of sea ice is of mosaic type constructed from thin crystal ice
sheets developed vertically. However, the structure of sea ice was not yet been observed
scientifically. )

The writers, using a motor saw and a hand plane, made thin ice plates (0.6-0.8 mm
of thickness, 6-8 cm of width, 10-35cm of length) of vertical and horizontal sections of
sea ice which had formed in various places. The character of the structure, the brine
cells and the air bubbles, were observed utilizing these thin ice plates.

In the sea ice, brine and air or gas exist enclosed in cells. Brine cells or air bub-
bles are divided into three main classes: cylindrical type, spherical type and irregular
type (plate 6). The distributions of cells are easily recognized from vertical (plates 10,
12, 13 etc.) and horizontal sections (5, 14, 21 etc.) which were photographed under dis-
persed light.

In the horizontal sections (4, 5, 16 etc.), one can notice the horizontal sections of
each vertical thin ice sheet and can recognize that these ice sheets are standing parallel
side by side constituting a small ice block (grain), and that the direction of the parallel
ice sheets in each grain are different. The growth of ice sheets to vertical direction
was ascertained from the photographs of serial horizontal sections which were sawed
out at various distances from the surface of the same ice (5). As each vertical thin ice
sheet is a monocrystal and its main axis of crystallization (c-axis) is perpendicular to
the vertical wide plane, therefore, each c-axis which exists in sea ice is parallel to the
horizontal plane and, moreover, points in various - directions for each small ice block.
Accordingly, these small ice blocks ought to be recognized from the observations under
polarized light. From plates shown as 4, 7, and 5, one can see this relation.

The distribution of angles between the directions of c¢-axis of neighbouring grains
were measured (Fig. 1-3) by using the universal stage (2), and it seems that the angles
are distribute at random.

The mosaic structure of sea ice was ascertained from the observations of ice plates
sawed out along the vertical (8, 10, 12, 14 etc.) and horizontal sections (7, 9, 11, 13 etc.)
under polarized light and dispersed light simultaneously.
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Typical structures of sea ice are to be seen in 8, 10, 13, 14, 15, 19, 28 and 31. But
in these photos, the dimensions of the grain are different and it seems that grains of
the fast ice are larger than such average units of ice floes. In the surface of ice, de-
formed structures caused by solar radiation, snow cover and other factors are observable.
In plates 25, 26 and 31 layers of typical structure and a deformed one exist alternately.
It seems that the formation of these stripe pattern structures and the dissimilality of
dimensions of grains are consequent upon differences of the conditions of ice formation.

It is obvious from this report that on the occasions of studying the physical and
chemical properties of sea ice, one should devote his attention to the structure of sea ice.

Studies upon the relation between the conditions of ice formation and its structures
will be reported in the near future. .



1. Mosaic Pattern of the base of Sea Ice X1

3. Thin Ice Crystal grown up from the base of Young ice. %1
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2. Universal Stage
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7. Crystal structure (ditto to 4)
s’: distances from the base of sea ice.
s: distances from the surface.
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6. Brine Cell X1.5

1. Cylindrical type
2. Spherical type
3. Irregular type

8. Vertical Section

(’56 Feb.Monbetsu)
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11. Serial Horizontal Sections (Sample G)
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11—3
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11—5
§=6.5cm
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s==7.5 cm
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11—9

$=9.5¢cm

11—10
s=10.5 em
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Horizontal Section (Sample A)

s’=1.5cm.
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Horizontal Sections (Sample A)

16.

17.

s=2cm
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19. Horizontal Section (Sample B) s'=65cm X1

20. Horizontal Section (Sample B) s=125cm X1
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21. Horizontal Section (Sample B) s=3cm X1
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22. Vertical Section
(Sample C, 14 cm
of thickness.)

X1

23. Horizontal Section
Sample C)
s’=15em X1
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24. Oblique Section (Sample C) X1

26. Horizontal Section (Sample D) s’=6em X1
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29. Horizontal Section (Sample E) s'=8cm X1



H - N i XXII

30. Vertical Section (Central part of Sample F, 35cm of thickness) X4/5
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25. Vertical Section
{(Sample D, 50 em of thickness)

x2/5

31. Horizontal Section (Sample F)
s=13cm X1




