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F£1XE #.E, 80mb, 700 mb K&K 22K #F, 80mb, 700mb X&EX
(1970421 F 30 B 21 i) (197041 B 31 H 21 /%)
Fig. 1. Surface, 850 mb and 700 mb weather Fig. 2. Surface, 850 mb and 700 mb weather

charts on 2100 JST, January 30th, 1970. charts on 2100 JST, January 3lst, 1970.
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scroll 23% - & 9 L Tisws, ¥, CORRBOBZRE S AR MTBR RAERSERY tHo,
WBRIA T 2 b OB B S hore e & [FBE, T AS S AR B 5 & & i fon 2 &
LBbh 3,

FAR () FEND L 5o RIBRE TR IR el h & b,
K ERHEE 2 DL RRRIE D T R REAE & (Bullet with a side plane) ®#f 4 [ (b) 2>, i
RO “WHAABEEAGHE” 4K () THYH, MEBDOEHROAANCTHILHE0ETH
5 LEFABEORAYTTLOTHA Y,

5K (b), () IMEMEMO “BEHMNAIER" (Simple tetragon) TH H, FE (a) OHEFD L
DEESIKFA—DLDTH AH, ZORHD—D>DERTH 5 MBS DI T ALH 20
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g (hollow) 23t DV iorE “WBL G AAEREdR” (Inverse hollow prism) & TH W HXE DT
BB, Lind, FORBESLIRETOMBE IR lEr LT 5 2 b ERAET
B, ZOX 5 BamEEYET MG NEME BB X e o e E I BERN LA
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(a) Ishikari

(b) Syowa Station

(¢) Syowa Station
F3E  “MEMGEEHZ ALY oYk
(a) deifid - A% (b), (o) FIfE « B
Fig. 3. Microscopic photographs of “Assemblage of
periodic scrolls with side planes™.
(a) Ishikari, Hokkaido (b}, (c) Syowa Station, Antarctica
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{(a) Ishikari

{b) Syowa Station

(¢} Syowa Station

FAR  “NEAfREL o EMEEE
(@) duid - =X (b), (o) FW - Bk
Fig. 4. Microscopic photographs of “Bullet with a side plane”.
(@) Ishikari, Hokkaido (b}, (¢) Syowa Station, Antarctica.

171



172 %o Boal

(a) Ishikari

(b) Syowa Station

(¢} Syowa Station
B “BAUART oBMMEE
(a) dbifpsE - FF (b), (o) FI - BEAN
Fig. 5. Microscopic photographs of “Simple tetragon”,
(a) Ishikari, Hokkaido (b), (c) Syowa Station, Antarctica.
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{a) Ishikari

(b) Syowa Station

O 1 MM
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{c} Syowa Station

EOR  “BRAar” B ART o EEEF I
(a) Jb¥E - BAF (b (o) FiE - IEFIAEH
Fig. 6. Microscopic photographs of “Hollow prism”
and “Inverse hollow prism”.
(a) Ishikari, Hokkaido (b}, {c) Syowa Station, Antarctica.
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(¢v after MUGURUMA CLEAN AIR, T.=—-15.2°C, Si=118%

- E ) -
5 1?&] RN -7

BT
fa) RHK? by Al
Fig. 7. Microscopic photographs of snow crystals observed at Ishikari,

Hokkaido (a), and produced experimentally by HiGUCHI and
YOSHIDA? {b) and by MUGURUMA® {(c).
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R, F6Rb cabhbk o SHEGATMES (Combination of bullets with inverse
hollows) & TH v S REMFEMARA I, WHRABENLEOL S HBETTE 2001451
DRI AL bicw s, BTOE AL MWD T, S5O L h ERRECBE L
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FTX@DAFRUESODCROALLOT “BTAR" LTLRINELOTHD
2, ZhEFPOREBITEME TR bR ke, O L BAD 1L lattice misfit: 6=
Fi%’ﬁ%ﬁﬁﬁ@%ﬁw%Zdﬂmmﬁ&Ommﬁ&®ﬁfmﬁu=—ﬂ%ﬁmz—m%
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T/r—AXT7 o 7LRLDEEHCTHELALEELERDRILL 5 Thote, ZHICKTHEE L
LTt 8, IR S h HREROHEMEFEE Y AL bE 0, R > T IcERE R
DENLABAN Y + — T THERROSHENADRI L, FLFAEMAOLERIEELR
HIREFD AMeH e 2 ETHBIND LB S, BRESRILEDNAZHEROBA L IZED
fEEaD E i Scroll &b, WTH MBI ET A LD THE I Lalbhnb, FRART
DL G OB S 7oEF 4545 1 A 31 B 09 B Ofth EDO K47 — 2 — 12 &8 —0.8°C,
HARHBE 99%, J[ 260°, FEE 1.7m/s TSR, BSEERIACVEML Tk, 550mb
T —20°C, 86% LFE 2 HhEiuT, T h b OBEERMIENE CREFEBTRELAL D
THY, BETHRRLEFBEOBEIRFEELDAR G, TATRIALOERRIEALSE
TOMICRETHOTH S 5 b, £ 10 KICHIBERH OB X hic B OHi % & R
Mo & FLIR O A4S Ckic w3 5 AR E) OFFRINTEKENT OMRE T L Th b, IR TOEBEE
B 00Z,12Z © 1 B 2 @ L CIEMAERO Z iz 002 © 1L B 1 \EDenic 45i ©a v x —
FIEN S 7 CHH T E LTE L LB L i RO HE S0k L LW - 728 pi iR m
ErBhi ) EBETHFEL TV LI ENBBNTH D, S OMBBIIES G RBES

7) K. HicucHI and T. YOSHIDA ; Crystallographic Orientation of Frozen Droplets on Ice Surfaces,
Physics of Snow and Ice. Part I. Proc. Int. Nat. Conf. Low Temp. Sci. (1966), 79-93.
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B R, TRRAHL R S h o o B
1968 £ 7 3 18 A 16 i 20 4

Fig. 8. Microscopic photograph of natural snow crystals observed at
Syowa Station, Antarctica. 1620 LMT 18 July 1968.

0.5MM
H9M I*ﬁﬁr, IIB%H}Q}L* Bl X e ffnau”)if?wﬁf =
1968 47 A 18 H 17 #: 40 43

Fig. 9. Microscopic photograph of natural snow crystals observed at
Syowa Station, Antarctica. 1740 LMT 18 July 1968,
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Time cross sections of 45i at Sapporo, Hokkaido (left half)
and Syowa Station, Antarctica (right half}.
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E11 TR v T fﬁzo)m‘*T Eih o BT,
197041 A 25 {10 W 45 4, &5 2100 m (ZFEY Xk 3)
Fig. 11.  Microscopic photograph of a peculiar shape of snow crystal caught
on a “Snow Crystal Sonde” released from Syukutsu, Hokkaido 1045
JST 25 Jan. 1970, 2100 m in height. (after C. W. LEE?)

FI2E AedEEA ) B S o S o B B

1970422 A 18 B 22 % 00 4 (B399 i & %)
Fig. 12. Microscopic photograph of a peculiar shape of snow crystal observed
at Asahikawa, Hokkaido 2200 JST 18 Feb. 1970. (after K. SAKURAI).
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8. Peculiar Shapes of Snow Crystals of Antarctic
Type Observed at Hokkaido

By Katsuhiro KikucHi
(Department of Geophysics, Faculty of Science, Hokkaido University)

The various kinds of unknown and peculiar shapes of snow crystals were discovered
by the author at Syowa Station, Antarctica when the author was a member of the win-
tering party of the 9th Japanese Antarctic Research Expedition (1968~1969). The mini-
mum temperatures in clouds in which the peculiar shapes of snow crystals grew which
were estimated from sounding curves were higher than —35°C in all kinds of crystals.
The temperature range in which these peculiar crystals were found was not uncommon
in the winter seasons in temperate regions. Therefore, the guestion as to why such
shapes and forms were not observed hitherto remained.

9) ¥ fEW; XkHBE.

10) fxHFH; RBE

11) J. HALLETT; Experimental Studies on the Crystallization of Supercooled Water, Jour. Atmos.
Sci., 21 (1964), 671-682.

12) C. MAGONO and H. ABURAKAWA ; Experimental Studies on Snow Crystals of Plane Type
with Spatial Branches, Jour. Fac. Sci., Hokkaido Univ., Ser. VII, 3 (1964), 85-97.

13) WT #; BEER L ARKKFEL 10 EEEEREBATRE 17,25

14) WTF #; BEEm I, BRSS%4 1970 £ERFRLBRTRE, 18, 121
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And, the author considered that these crystals were not special shapes in Antarctica
but if there were conditions, they would be discovered in temperate region. Because
some of these peculiar crystals were asymmetrical in shape, it was possible to surmise
that the crystals might be a type of hoar frost growing on and in the surface of snow
cover and crevasses. However, the fact remained that no crystals of these shapes were
found on the slide glasses under a microscope in typical drifting snow. The shapes of
almost all crystals in the drifting snow were exclusively irregular ice particles.

Then, the author paid his effort on the discovery of these peculiar shapes of snow
crystals during the observation period of “The Study on the Sea and Lake Effect Snow
Storm” on Ishikari Plain, 1970. '

As a result, a few shapes of snow crystals, that is, “Assemblage of periodic scrolls
with side planes”, “Bullet with a side plane” “Simple tetragon” and “Inverse hollow prism”,
as shown in Figs. 3 (a)~6(a) were discovered in snowfall accompanied the steep developed
depression passed away near southern part of Hokkaido Island on 30th January to 1st
February 1970. Further, it must be noted that these peculiar crystals were accompanied
by “Combination of bullets” and “Side plane”. Namely, the condition for snowfall of
these crystals was the same at Syowa Station. From the time cross section analysis of
457 (supersaturation with respect to ice surface) at Sapporo District Meteorological
Observatory near Ishikari and at Syowa Station (Fig. 10), it was surmised that the con-
dition for the growth of these peculiar shapes of snow crystal would be the humid
layers over the ice saturation existed from near ground surface to considerable upper
layer, 500 mb or more.

Although it was problem what mechanism needs for the growth of these peculiar
shapes of snow crystals, thinking about the observation data of the sintered frozen cloud
particles observed at Syowa Station in a few times a whole year and the contribution
of supercooled cloud droplets for the secondary branches of spacial and radiating den-
dritic crystals, it was thought that the process from freezing nuclei to frozen cloud

particles had very important factors.



