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On the Periglacial Geomorphic Phenomena
observed in the Johmon Ridge Area

— Mechanism of Cold Anomalies —

by Toshio SHiBoI

The field data on periglacial geomorphic phenomena, including the cold anomalies,
obtained in the Johmon Ridge area during the period from July to September in 1973
are a supplement to those listed in the report of 1972.

The areas where severe frost-shattering and -cracking, and cold anomalies occur
predominantly are localized on the lee side of prevailing winter westeries or along the
east fringe of the Taisetsu Mountain mass. The fact that the upper air temperature
at 800 to 850 mb above Sapporo approximately parallels the temperature before sunrise
at Onneyu means, essentially, that the cold climate of the Johmon Ridge area has
continued since the last glacial time. The cold anomalies seem to be the sporadic
remnants made under the low temperature during the glacial time, as is shown by the
fact that the surviving botanical species and pika are those now usually seen above
the forest line.

The field evidences show that sporadic permafrost is expected to lie just beneath
some of the cold anomalies obtained by the preliminary ‘rod probing’. The permafrost,
if ascertained (by boring or test-cutting), will show that the cold source has survived
since the last glacial time, because the present annual day-degree value is too high
to produce permafrost, especially at those low levels where many cold anomalies are

observed.
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Phenomena in Johmon Ridge Area (1973).
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B liz R LT % (%2, [X2), 800mb & 850 mb (3L Iic 1,800 m & 1,400 m D E2%E
£2 RHRBOSRIAMOBERIRD A PHLEK

Table 2. Air Temperature at Onneyu Compared with
the High Air Temperature above Sapporo.

‘ BBR®o> LI LikowHRESR
B v &R H H H AR S &R 09 W 21 W
& G| B M| Mo | S G| B M | 850 mb | 800 mb | 850 mb | 800 mb
(CC) |(#-53) (C) |®-m)| (C) | C) | (C) 17c]
1972 4§ 8/21~ 9/20 2092 13:04 10.21 10.80] 04:45 10.67 8.53“ 10.67 7.54
9/21 ~10/20 15.81| 12:48 5.71 6.34| 05:15 5.76 3.24 5.95 3.47
10/21~11/20 6.40] 12:22| — 329 — 146/ 05:42] — 3.05| — 5.01| — 3.20, — 5.56
11/21~12/20 0.39] 12:51] — 7.36| — 5.61| 06:16| — 7.34 — 950, — 7.42| —10.04
12/21~ 1/20 —3.22| 12:25| —14.000 —11.62| 05:52| —10.06] —12.24] — 9.25| —12.04
1973 4 1/21~ 2/20 —4.06| 12:46| —15.10| —12.57 06:33] —11.50[ —13.90, —11.41] —13.91
2/21~ 3/20 —1.19| 12:10, —12.30 —11.41| 05:28) —12.53] —15.76| —12.37] —15.61
3/21~ 4/20 576/ 12:01| — 4.78| — 3.91| 04:44
4/21~ 5/20 13.95 12:26 2.0 3.35| 04:42
5/21~ 6/20 18.84| 12:59 595 6.51| 04:03
6/21~ 7/20 20.54| 12:53 11.48 11.98| 04:25
7/21~ 8/20 25.80! 13:07: 16.28 16.65] 04:43

& 3 ZWART6 Rro A FIHRRILEK
Table 3. Comparison of Air Temperature at 06 hour.
(Abashiri, Kitami and Onneyu)

8 7% it R BEB 22 LW
FEM G FEE L REE | RRE i Lo
49 (C) C) CC) 0 CC) C)
19724212 A —451 | —228 — 846 — 491 — 680 | —461 | —1.98
19734 1 f3 —807 | —6.30 —11.89 —10.78 —11.01 —471 | —028
2 A =9.03 [ =7.73 —13.42 —10.32 —1088 | —315 | —056
3 A —48 | —6.79 — 6.97 — 9.90 —1064 | —38 | —0.74
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NTRIBD 24U B EF-> T 5, ZOMBRBEOAEH—ILRS KRAOE#MAL RS
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197248 A5 1 240, BRERE>-UILCRT &L, No.1 4L, No.2 fLoth
EFORENTEDLEC LD L, EPARFELNR 30°C A EALTY, #HE T 20~40 cm
OFfC, BciRo AEMEEOL T, BALEREZMRD, No. 1 fLOFLIK 2.50 m T~
0°C R » T 5%,

ML, BISIR 20° OB, KRIAWES &, No. 2 JLCIXMER T 1 m {7 ¥ TOWMEHZF
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R, EWEEET 90 cm ¥ CREEICT b B2, 1.20~150m 1278 % & No. 1 fLic iz
pattern k7c b, REDEE S EA ME K ERD, 5 HKET No. 2 4LOMWT 1.50m 28 -
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72 0C° AR OBk ML T, 8 ARz 3°C ¥ TLA®KI TW5,
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amc LREes, chik, B, BEESEORNCHT 2EN AT ST, BaVCEAREDIC
TG TERET A1 TH S, No. 1 FLIRHELLHE D o7z mound H7s L 7o
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B, WERIES TRBECBAI %L, £07d) No. 1 fLTIZRL /g WK X % HIZE
DREDAANKIBEEZLND,
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No. 1 fLo#E FED 250 m €%, Hcisge B AN REOIRE /R L T3, 5
3~5 Wiz +0.1~0.2°C L 72D, 10 ~2FH 2HIZiX0~—0.1°Cic F%, No.1foZh kb
BLsc, ChicHY L, ShXVREARML T 2REZ, ZOREICEALTRD
Righdnb, ZORBIZBECKERO B RCH T 2BEHOSC M X 2R R EIRL R
W, LA, RiROH BB X AEK0BEACHIGL 7o, FEBER 25 OEKIR 2K D RE)
BOBC LD, GHHRORBZTRTLOLEEZLNE I THD,

SO, EX25mANOEBETH D RAEEO TIT, KA TOERE, S 5HF%
iR LeEL S Th 52, SEROCRFBEROYLHEHCOBENS EX B LHHT, EEOR
EAARWTHHEBRBICOVTL, TOXITRALTL XWX H5TH S,

= OHEpb, rod probing 1Tk A HFE T 50 cm A4 DFFOIREHIE TR D H T 5 BE
(KR 50 0°C BL D ik, SBEhIcERIFL T % pereletok TH 2D E RS FILe DD, %
OEFEBD Tz, LFEKABERD S EESHECITRL RV, ARLEAMOEEFHO 10°C LA
FOE#SHROFIC, MUSIROKELE 5> Fiernb, FCHIROEROFZAH D, LOHIT
PP T S 0°C UL AU FORB OIS D L5 5, MBETRDLNIBEDEDL
CRBEBLEEL, CEIEHEO T, KRXEET L AABEORBO TR, X EHR
BEOREBEND DTV ET S HRICET 5,

S, REACHHN OB BOE HICRTF HER (ULH R) DHAD, Yt oKD 7k C i
BICHA SR TOWAHIAMOETH B 5, FUEKEN, 22 EHHCEELE 2 ERENR
BLREERLSO Feh b, EREBOEBALHATIEROERCLHZ LT DL,
ZORENE, HEOFROEEIC LB L DT, EHBOTICH B KRG, IKAH L
M BT A KRR O®RS, SiRo A AL Al REZELOR &Y 51T TAL
#RBEEZOND, FEHLLOEEOFELT DL, 250m X hERWBS T, ZhIEHIEL
tz, XD IRIBDOREAIREIAIRNDHRERTH S,
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—7%, ZHEED FicihiF 5 No. 1 L& No. 2 FLOEE pattern § KX Big, T 5,
No. 1 AL Cix#E F 050 m K 1.00m TZh £h —35°C £ —1.0°C ¥ T F 2% 2, 150~
2.50m D%, +0.5~0.2°C ¢, 3 A TAILE - T, XU HTOC ATt » e (No. 1 fLix 1972
£9A2HIC150m »nH 250m I EL L), ZHICHL T, No.2 4L (197246 A 25 H
12 1.50 m i # - 72) T, 1.50m D5k +0.2~05°C T L, KAUTTibich - kD
2, 1.20m DL 12 Aot 6 AR E T —05~—-1.0°CI/EFLT\wb, £L T, #E
F020m ¥FTHOIhIYENETTIE, 1AK»DL S5 AhEET, A 0°C DFITH - T
T, No.1 flo#FE R DL 51, —1.0~—-35°C ¥ CEFTHHENIL,

2, 8mfE->TLBDHD No.1 & No.2 DRIEFOMICZ DL 5 IsENDH HHER,
rod probing T H M ERM O LICfrE T % No. 1 L&, (ERH»BIXlchic, MWF
{1z snow patch WA FTCALE T 5 No. 2 FLOB O Eox, b, 2o FMCERESS
Bty b OEROKEENESE TEEORE £ CHEL TW2DH0, WIRWL/h DL
B L,

No.1 flix=v 4 ¥ v v <P B4R OBEIGE WA ERER O T HICE L, No.2 fL
AN D TR, BICHHEOEHABE2 %L, No. 2 L7, Ko LK
LT, ERMEFCHANIL, EERENHZ 5D, No. 1 HOFTLH, No.2 fLOFH 10
HERS Tk, X, =VAYyyoofifil=yas4+xy vy ofifl (BELICE> Tk
Wiy MAA D AR No. 1 FLOFEMATD rod probing 2 X AH|ETIEX, =VA4Y YYD
HPRERBARS hTw 2 (X 4),

COHEZ=V A7 vk, BRGSO UILOERMEOEEEZTHH, LOEEOER
LEHOHINEITAD ZATKRE= Y A7+ Y v oM TARBCAEEEZ R TLIOLER
2X5, #oT, 22ULIUTE, =VA Y Yy oHEBHOTOAR, 40, BRWERFEIE
LTV EHEIRD, ZORWERBEICE L 72 No. 1 4L T pereletok DI 23t T 2.50 m
OFCHBEINRTWD L2 5D, 250m LA R 2oL Tik, 1973410 Hiz, FCBWHEIE Lz
#oT, WEEITILS FETH %,

V. REERMKOEE

FEUL B R CEIES U e B EIR ST oW T, A RETE < OEARRB RS,
ThbodlEnb, REEEBMEAED R BBOERAEZLbRL S,

1) =T DEFED, BREBIKE, BECE, AERARE, G LR, TwTh, AEER
WESFT AT TR, FREAEZEL ST TW 5, £OWSIE, 700m L E 1,200 m
SL OBBEL DEATEIOm UE BHKLEIARL-TI20mICH RATHWABLLKL,
ER A ATk, JRRECBEREHE A F > T 29, X, altiplanation © gD R 22D
LW CIREHE I MEROERMIL2IED, DERBR, @HEE THuEHbhD,
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WD) LETOBEC X 5L, 240~500m S.L. DFFCiX, frost-shattering zone @
# IR C RS BB L T BB XL, 256~3m (RAK4m) T, ZO T, ERICKEEl
H 73 A - 7= frost-cracking zone [7c» T\v %, # 7LD H&HBREH T %28, BEDHE
kX WA, E&LTYLEOMCERL Tw2EBOEH LKL T2,

(2)  TRRRTEEE A ERe U ST R SR A TR, R D 26 m (7 F ¥ THAEBHEELL R,
Fodc ik HipHC, pereletok DL TKELL T 23, DR, v v AR, RixdER%E7%
LCHTHLEEZbRD, ZOKEAUTOBGDHZLDX, T~8 A, HKCTREVKEDOW
TS &, ZHCHBTH, HHLORX1IEXEL THET 5, ZOBNRELLT
WE O T 5 EM BT X 5L 0T, &, BEt, #tErEEERLRLhS, RS
D AT HEROEE, ROEMARSAEOAAOKEL, EMONKBEDMECK
NBHE, BTN E G (HELBET 15~20cm CHRCELLTIVWEETHHOCHL, &
#ix, 1~12m ¥ TREREILEF 2 5),

B) WAEDXEDS L, 7=¥F4iEWHE, BAELESTFRE,TW2%H, 27 %,
=AY VYU, FF A7 ERRLRZERREER DS ET RN 228, EFEKITR
o THREHEMAL T s ¥+ 2RI LFHnS 50T, EEILES (REROILA, T
M/ RIHEE), >+ 27730 T L LIRS E X b Tew,

Ef REERBAL, FERCEVE. LBTHECREbATVT, LIELE, 79 ¥F
DRARELEHEL, FFh~ FOEEZ, ++vHFOHFLALLY, ZOBEREVE, BED
B (X 30cm U EO®EL %) 1k, K& R TREOMOERA L L THECAHTHS
EdkiT, MK L THARAERMICIs > T» 2 HIENTH S,

@) BREERAOS X, HHKBTHEM AT AL LTHAIhTH S, #
fo, fiilotoRE SCERIRIEAD, 25 ACHWBRTWAY, L0 IXEHRIKED
itdh b, LREBRUEOTNE, Thib) ko TRERCHNORTWS, BkETE
S O WA RO, b 5 AR TRHL s OEE xS, Larl, K
Th, +WERE oL Thebb, BLLBVE»rWEET, BRROSEATITE
B ER L T AR ER #E 7e < @FII 25 km BRIEFS), +B&EE T, FRRERE2ZE
Bicie- T, # 71UE LTREL T 3N ERLARSH 5,

LR Gk, WANBBERTLK, ChirEEMERL TREBOREY EF5L
1z, FH#nb DEREKOBER LT 57cdb Ly, —20RFBOYPE TS, LBRY
DL, KRB, BEREFS oh 7 ILOMA TR B2 5 5.

COEWANEDL DT, FHEOBIEATEL b DL ThE, BELICWE

K7 R 7Y HEEUE BRROBMO A Y Y Y BERIELZTH B, 2204 Y Y Y JIEEL0cm
HATEICTHY, EOBCEHELRHS, cheH L TRBBERCHERILEO L ORFLBem~1m
T, EHAEL, REXLHZDOLELEBOEY LT - LML, BEOBRCBENDH D, o T=VA1V Y
Y THoTINBDOLD &L, BEXRELTVWS,
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(b U =R, ERLE O R IEREBIKCE ROVESERIE S 2, WHEOBEKE X 0, S (K A
DHRICIFEL W EE 2B, FE BWEERMAOBHEIEFEHCHL T, ERICHL
TE|PIENARE L, ZOFRK, WEH A FALLTLHELRLDOTHEHERZ D,

6) EEEEMEH, WO, WA, RESEOEMEIKE, H2VIXIRHEEH»5 B
LTCWABEROELCH LD, HbBRTELWXH5THDH, WP RKZOME o)
ETHEL FoEBEREECIC X 5 &, IEREIKA T 100m DL Echb B A 2% <, sl
T4 B2 40°C DL EOFT RS2, FO T O IRIE Tk, BEMEWEDHETH L,
CDOEERND LR EBERKCE L, T ICEB I RO OKD ZHFL Tk Y,
BOGEIE %< HoTWHEMEND, ZORMEHBXERMERXDILEZZBL, &
BAREREH RS LA ORGCEEZ, HRL CORRLMEFRERIEATHLLEEXD,

PEEME D, KEREHDOA - eEBEHLHEAKRB L Th2HELDL, ZOKIRIE,
e 2 EBHEORHBCER B L oL, eEBh RO OB A OfOZERICHER S
hTwbeE2bh5, £15&, rod probing CHITE X o BHF (S MR D KX, %D
BEWGREASBL LD L, TORBILEEIRILLOOMTHEERL D, KL E
E ORIV I T, HAH WL EDOHFBRB IS H - 1T T, EBE OO pereletok (X 8~
9 HiC RS %0, Ba2 07T, Pl k& icEl BB L efrcul, %l TR
L, EWBELARTHTRAVCEABEL LEBETL, BORENMEFLTOCRXEDES ¥
CRAHERZ D,

LLEo#Sns, BEERMSOKBOKRL, 40 OduRi)i OEFFELHR LD 3~
5°C W~ O°C AT Ch o I B 2R L TW 2R 53k b, Z 0RO KRB
I AAGEl ER5FCD, LU THD EOFEBEOKRTIE, < ORBOER ZifiiH
THRBEKYEAE LSRR LD ERIFICI D, Wi, @RS THRPEM 2R
CBRATHBABIITIE, HEBEOEORRESAT CEAARLILK s THWAETHDH, Chih
BT B, EB A THB O TNREEIC 10~15m ORHEH 772 5 237, WK 2
FIEAEHER Y > TRALENH S (X 1, K-En-13 B [&)'819.2D,

3

VI. &

ARE 1972 5 TR » 1o, BFE KRS 2 A0 &3 2% ROk 8 4 ¥ 41
HER R ILCL T, REERBEOHEEBCETOERELEDILDTHD,

CDOEBERMED D LT, SEKSKENER, BRSO U IR % 1 4O HITE R,
BFH M CTOBENET - 2,

BT E 2 B 53, FRUEHIEICIE, pereletok ik & AUSE W F i & FF - foithsk
T OEERS 2, EEERICAT T BT b %\ 43, hr-degree 2 & % thaw index 2%
64075, freezing index 7% 21793 G, 4EMIFHRIRY 4.85°C (RBHWE) TH SH0b, Th
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&5 EERHoOSCILOMAKE
Table 5. Freezing Index (day-degree) at Tsutsujiyama, Onneyu.

R R & B W & 1953/62 Y520
1972 £ 11 A K 39.87 27.6
12 j % 194.17 192.9
1973 £ 1 A K 462.42 521.1
2 A R 686.29 774.2
3 B K 876.51 906.2
43 kA 877.12 —

() 1972411 B ~1973 44 A T 0C LT HIZ 141 B (38.6%, Fi# —6.22°C),
197248 H 21 H~1973 48 H 20 H T 0°C AL HIX 224 H (61.4%, ¥
11.81°C), = o 1 FHFHKRIE 4.85°C,

DELICHEL THERLAL DI, JCEREOI*ETLLE5HTHD (4, 5),
C OEIR I A rod probidg THHLNACTRTORBERMAD FICH D L IXBE 27,
Pl Eb XDV 2D TIL, KAWL ORBOFHREERE, ULk X B H 2 okl
FTHRHERLD 5 L 55 BIIBEH KL,
197342 10 b, BB 2O IUTSm EOPEAC L BMELX FEL T B2, =&
7o OB EENMEBOLRE LT H I,

E [

Ak g LD HEMET, LmERFEEFEEIEOE % 5 ), BHHHE 178 5104 T
TS E KR, AUEERENOEREYE D LI OFEET Y 5 e, LERBSSU L
R BB O TR UERTRE D OF R 5T, B R#oEr»ET S,

3 ik

1) 57450 1 WEREHE, LX@pl: Jt¥EBasEr. 1961, pp. 26-29.

2) 54D 1 MEKESIE, Ui dE¥EEBIRE. 1967. pp. 10-18.

3) 540l MERESRE, LREL: Ly ERT. 1964, pp. 9-20.

4) 5750 1 EREF I H, MilgE: JbygpAZT. 1965. pp. 9-10.

5) ERIFIFK: JLRMFCHESh DKM ES LR TAE#RE, Vol 4, No. 2, 1973. pp.
304-307.

6) C. Embleton, C. A. M. King: Glacial and Periglacial Geomorphology. 1967. pp. 159-162,
Arnold.

7) FE. pp. 162-165.

8) L. p. 165.

9) F_E. pp. 530-533.

10) F_E. pp. 536-537.

11) F.E. pp. 537-541.

12) FE. pp. 549-554.

13) HmERAH: BEBEER 1973. K210, &K 212. HE.
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|48, Glacial and Periglacial Geomorphology. pp. 159-160.

G MBREKOER xS RERE T 5 —%%. LRELRIWESL No. 216, 1973.
pp. 159-160. b

i, 5540 1l mEMIEHWEE. Mil%E p. 30

BHIEE: KFIUOXARLELZES L 0. dbo ik, 1973. pp. 30-33.

BB BARZHE . U1 & ML RE (1), (D). HRERBSIILTEE B, 1963, pp. 283~
305, 1964, pp. 218-237.

BN A2 . JEfEMIC 351 5 1964-65 44 O R IEHUEE O 4 M. HEER B B4 W,
1964. pp. 238-241.

AFHER: JtidomEsEr. 9K, Vol 24, pp. 185-188, HhEi bt i 5 4 #t (¥ %)
(1964), pp. 242-248.

BN A2 JbiE OB IHIC 510 5 AT O BABRE.  HWERBSILEE X HFR
1965. pp. 144-157.

5740 1 R KIEHE, %ot: JtEEmsEr. 1964 pp. 13, 15
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Fig. 1. Locations of Periglacial Geomorphic Phenomena in
the Kitami District.
(Field observations, 1~9 in 1972, 10~20 in 1973)
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Fig. 4. Seasonal Variation of Temperature at Cold Anomalies,
Tsutsujiyama, Onneyu (27th May, 3rd July, and
21st August, 1973).
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Fig. 6. Re-measured Subsurface Cold Anomalies at 700 m
Curve, Yunoyama Pass. Measured; July 25th, 1973;
(09:40~11: 30).
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Fig. 7. Re-measured Subsurface Cold Anomalies at the East Slope
of Setose Mountain (K-En-2a). Measured; July 25th, 1973;
(09 : 40~11 : 30).
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Fig. 8. Subsurface Cold Anomalies 300 m North of Setose Spa.
Measured ; 23rd (15:00~16:30) and 26th (08 :50~13: 00),
July, 1973 (K-En-12).
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Fig. 10. Subsurface Cold Anomalies at the 26 km Quarry, Murigawa-
Honryu Forest Road (K-Mr-15). Measured ; 9th August, 1973
(08 : 40~11 : 30).
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Fig. 11. Subsurface Cold Anomalies at the 19km Stream Quarry,
Murigawa-Honryu Forest Road (K-Mr-16). Measured ; 9th
August, 1973 (08 :45~12:00).
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10th August, 1973 (08:45~12: 00).
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BE 1 KREC X 5FRRBEEOBE
Photo. 1. Development of model snow drift by blizzard
which had stretched to the lee side of ‘cols’.

BH 2 4&3#HFHE 300m (K-Rb-10) o #H#{EH
(a) HWSEL AV VZIF2svav, 7Y —7OEM
(b) YILEHIBTHEIKRH LTS (V =y 24y 7 OF ORI
Photo. 2. Frost-shattered cutting, near Kanehana Station, Sekihoku Line.

(a) Solifluction creep made a depression at the right end.
(b) Cold wind blows out from below the bag.
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BHE 3 %/l (K-Tk-11) 4 H EFEbRE O 5 v fE A

Photo. 3. Frost-shattering along Ikutawara Forest Road.

EE 4 [HFABKAL RETH2m, [HAHEOKLAL S 7m BROBHI
30~40 cm DKM TH B,

B ¢ o ke, HEiwfE TR
L, REL23F T HREBROKLEH 5,

Survived snow patch covered by stalagmitic ice at
the entrance of abandoned mine crosscut, Setose mt.

Photo. 4.

BE 5 RF)IFEREAE, NERAER AT (K-Mr-14)
(a) %, R¥#EFE, A, RAE, B MREERO®EE

(b) XRAHRIEOFRMIEM, BlssbhTW

(¢) F*vH+FOBRRDOSZLETEsbhREERMA

Photo. 5. Head stream of Muri River. Frost-shattered

basaltic andesite covered by thick moss.

Pika’s burrow entrances are numerous at the

moss covered cold areas.
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FEE 6 RFAIARNHE26km -3 7 ARISBOR#E(EM a), b), d)
c) arERL=VA VYV kbt B ER A
Photo. 6. The 26 km quarry of Muri-Honryu Forest Road.
Frost-shattered weldedtuff.

BE 7 RFN19km ERFRO A5 2RO
HeEH (K-Mr-16)
Photo. 7. The 19 km-stream Quarry of Muri River.
Frost-shattered welded tuff.

BHE 8 KA 51 AR ME 8km 7 AREHOFHEEM

(b) #HRoEXRIUASER (K-Mr-17)
Photo. 8. The 51-ten-zawa 8 km Quarry. Frost-shattered welded tuff.

(b) andesite dike.
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BE 9 RANBCATRKED ST ARG O FFEH (K-Mr-18)

FE 10

Photo. 9. The Igarashi Forest Road Quarry.
Frost-shattered welded tuff.

WAL O MRER  (a) Yk bgo = r = = #4 (K-Mr-19)

Photo. 10. Frost-cracked welded tuff under frost-shattered welded tuff at

BB 11 iLeb LS R R 00 & A T T . (K-OK-20)

Photo. 11.

the Muri-Fudo. (a) Cramberry covers the shattered rock area,
‘Muri-fudo’, Maruseppu.

‘ ,"i@

(a), (b) Bolder field at the south-east slope of Nakayama, Katsuyama.
Bolders are angular. (c) The lower levle of it is covered by thick
moss, where pika’s burrow entrances are seen. (d) The low tem-
perature storage for pine seeds was built as semi-underground

construction, utilizing the cold air blowing out from the spaces of
bolders.
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BE 12  BES22 U o3 TR B E

(a), (b) 197342 F 21 H
(e), (d) 197344 A 21 H
(c) DBRFLIEFT, MREBBEOMICKSBEL TV 5,
Z DM EBE ORI TRE S B,
Photo. 12. Tsutsujiyama, Onneyu. The Measuring Station for subsurface
temperature. (a), (b) 21st, Feb., 1973. (c), (d) 21st, April, 1973.
Man pointing the ice between snow and ground,
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