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Ice Flow Measurements on the East Coast of

Liitzow-Holm Bay, Antarctica

Kenzo Fujiwara* and Yoshio YosHIDA**

Abstract: An attempt was made at the measurements of surface veloci-
ties of ice flow in several places along the east coast of Liitzow-Holm Bay in
1960 and 1961. Difficulties in preserving stakes and in selecting suitable sites
for surveying and the limited time prevented the authors from making complete
measurements. Sporadic results obtained during the above period may be
insufficient for the detailed discussion on water mass balance of the region.
Nevertheless, they can afford a clue to that problem, because they were ob-
tained from various places including glaciers of small to large size and sheet
flow which may be representative of the ice coast. Changes in positions of
bamboo stakes were determined by triangulation with a Wild T, theodolite.
Base lines were set up on ice-free areas.

Sheet flow was measured on the margin of ice sheet at a distance of 900
m from a coast line of the Ongul Strait. It revealed that there was a consid-
erable difference between flow velocities in the warm season and those in
the cold season. If seasonal changes are taken into consideration, flow rates
are estimated as 10.0 to 3.2 m-year™!, according to the localities of stakes.
The Langhovde Glacier with a small floating ice tongue may flow at a rate of
172 m+year~!, assuming the mean annual velocity to be twice as large as the
velocity in the cold season. At the Hamna Glacier which may override higher
subglacial rocks between Hamna and Breidvagnippa than in the case of
other glaciers only one stake could be surveyed. The stake set up on the ice
close (200 m) to a rock exposure showed a movement at a rate of 1.5cme
day~!. The Hamna Ice Fall is a small distributary of the Hamna Glacier
and its velocity near the snout was only 2.6 meyear™.

The Shirase Glacier is the largest ice stream on the coast of Liitzow-
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Holm Bay and pours into the bay head. Its movements were measured on
the marginal part of its floating ice tongue near Insteodden. The measured
rate reached 569 to 608 cm.day™* which corresponds to 2.1 to 2.2 kme.year~!.
The accuracy of measurement is thought to be lowered by the short base
line. But the high velocity may be indicated by the growth of tensional
crack on fast ice which is accompanied by shear crack formed by thrusting
of the glacier tongue. It may be safely said that an annual movement may
reach at least a distance of 1.8 km, if the seasonal change of velocity is con-
sidered. Horizontal displacement of fast ice along shear crack off the
tongues of the Telen and the Skallen Glaciers was measured as an indication
of the movement of glaciers. The estimated rate was 1.1 me.day~! which is
comparable to the velocity of the medium size glacier (the Nishi-naga-iwa

Glacier) on the Prince Olav Coast.
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KPFEIK KD it BpIUTE L, KREEK D AU DRI E e pdo D HEIBRICH 5. KBE
KN T 5B/ E3 2D 41 T D, Ticbb 1) KEKNED ¥ T EEWBET S
Riit* (sheet flow), 2) HKILXKi* (ice stream) &7g- THE S HEMBEHDOEL K
m* (stream flow) L O 3) kifiE o< » TP T X E* (ice shelf move-
ment) TH% (MELLOR, 1959). Litzow-Holm EHEFizix (1), Langhovde ki,
Honnor Xi[7c & D X 5k iifiizx &5 & AN %L, ¥z Ongul ExE% &ie Lang-
hovde LIt T, #ARIMETRT & ZABLVD, KW E £ 1 7 DOHFNLR .

Zh & Litzow-Holm EH D AFEXDIREHC D\ Tk, FRFZEHEE LT O ik i % i
&Lkl REOTFEMUE (ZRA, 1959) <, HiE41° 3D PRAEKE DIKFUHD 75
2l BEIOE IR, ZREEHRDI-L D (NAKANO e al., 1960), & 5\ X Skallen b
RO HEIRAE (AGETA et al., 1971) I EDWREN D DH. 4 IRBEDFEFIZ DV TIE 1 $EER
L7z (NAGATA et al., 1962). 4 ks L O°5 Bk KBEK K imft A iE#E2T, Zhid&E
ELCHRBLAEGHSZAAET S 2L 5T, KEKDHBEYRD THA. Elr
RE LD, 7HPRSH, EEI ERCRbhie ), BT SRR e Z0
THHOEEZ/B ORI 27cE IH BB . T, EHEECHEDOEDOMIZN, RNy
FRIED f20b, LI G iika BOBRIr -G ELHDH. TR HUOTE EH AT
ZoWT, HIER REBARNCER L, RS TEDHDL0EGEDOBFCLEL V. 2 Dk
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Fig. 1. The east coast of Liitzow-Holm Bay.
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Ongul BxiciiZedhEBREHDO L O ErH L.

1. Ongul &x%tEDKEEK
Ongul &% g2 KPEKIL, WEDBIROIERE b - TECHITET L, @BReETP
PAEML, REIEHS 20m FIEOKETEL L ZH0E. BUTHDLHIMIEEAL
7, KGO TEIEERBCDO > TWDHERILIND. ThIL, BERVICHELET SN
BaPKEXBTE LR TV 2B BHETE, APEXKRO XML - N b OESER
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Photo 1. The location of the flow stakes along the east coast of the Ongul Strait.
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Fig. 2. Movement of the ice sheet on the east coast of the Ongul Strait.
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MESHNEL Ongul BXff30 € v— v LMD HkikT, MECRTO B NE2H 2
(BE 1, M2). Z ok iEk 120 m #i#, #Hef OKE) 225 900 m WAt sIc 4
ADE#HA 200m 352 1CF, ~hw g — Pollholmen BRIC 2% & L 72 % GEiR
3,305. 18 m) 7> LR L7z, B0 MWEIXI61FES5 AI8A T, L8 A9 HLI2A22ACH
BILAz. 3MEOWPEME FN LN EL, TOHOBHEEBHHEE (1 B4D)
RDILONFE]ITHD.
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Table 1. Results of measurements of ice flow on the ice sheet along the east coast of the Ongul Strait.

— Stake No. E :
— S 1 s2 | s3 S 4
Period of observation ' '
May 18, ’61-Aug. 9,61 (83 days) gfst\ée?:;t/(fg% }gg 8 27
Aug. 9, 61-Dec. 22,'61(135 days) %ﬁg;e?ﬁigvégzg s10 13
Movement (m) 5.24 | 3.87 1.56 1.72
Total (218 days) Rate (cm/day) 2.4 | 1.8 0.7 0.8

FURT LR, FILHOBIRIIENLTES TkD, -BEBERECFHNERD
Robhd. FEHEOERIIEC 1, 2 £ 3, 4 DETAEL, FIHEIEEDZEF 3 GOV
HITBHL TS, JAUEHM S 0 KEmOTE (OF b HBILR) 21ES DT
H5. 1ZH L 23 NEATETAER (6 ERiE) OFKTE TS, 26# 3, 413 E
ADBIEFhi- 4 EREOEMICH D . SDECEHAOHEXZ L E, 5A18A—8 A9
A& 8A9RA—12A22A & Cik, BENTTED 2.4 fEOES Lis-> T\ 5. Wi LB
fHEDVHIEELITH b, HEL T 2irsSig BRI L GAEFfl, 1963),
B> TREEXDBEE L EN LR OBIOKIR (D% kDOEKEIRE) WG L T2 X
S5IBmnsn. Mawson Hif{ Ti77s -7 MELLOR CHIE{E (MELLOR, 1959) %,
9 A—12 8DFEITELIADL. 5~3. 0f5 2 /R L T\ 5 DT, FET b $piitlg oo i Bl Bk
FHRWC I D EAL L TU BB E S L 273 h b . Skallen #iIX D4 (AGETA ef al.,
1971) FEEAIILENRD BRig - Dix, FE2~7m & FhD TEHNRBINTH Hicd &
HEIND.
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2. Langhovde JKkjf[

Langhovde (li#s & = DHICR2Y 5 KBEK & ORICIL, 182.5km O RMHIZD D,
Zhxdbdbdaic i A DA% Langhovde X THh 5 (BFE 2). MR K 2 1 7 DX T,
W EET B PRI D T, KER R LTH T T 5RO AREEKE D S iR 7 v
AAENFET D (FHE3). KimKsE Langhovde iUttt cd b, 1Hk40

BH& 2 Langhovde X{Al£&R
Photo 2. A panoramic view of the Langhovde Glacier.

BE 3 Langhovde 12t} % I

Photo 3. Ice flow measurement at Langhovde.
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m D, 7 v AADSWEREY . h X ) FiRoEEe CEEitmo R H
HAKF) EFTRHPARFEHEIR TR (FM, 1957), XHDTURFETHS.

R E XK K i O ehfiiiy Bz 3 KEXTy7 T, Mk Langhovde |1Uh RO RS
X OBELA-. HEE (253, 11m) (34E#E CoBEEE (1,800 m RiE) W H_THE B EF 28,
B OO fedic Zh L EOR I XD 1B7chs - 7. PIEX19614E5 H10H, 9 A
128, 12A31RCE Licsd, 3E B E# 2L b O D TEELA. 5 AI0A

K2 FYIrAETTKRE, »~o3K0, BAEKINCIT 2 REHRE

~ Table 2. Results of measurements of ice flow on the Langhovde, Hamna, and Shirase Glaciers.

Glaciers T Stake No. | g1 159 | 53 is4]s5
Period of | i :
observation \ ; ! '
May 10,61-Sept. 12,’61 | Movement (m) | 31.86/ 31.84 23.30 ‘
Langhovde G. (135 days) Rate (cm/day) | 23.6 | 23.6 | 20.9 |
May 8,°61-Jan. 15,62 | Movement (m)| 3.62 i |
Hamna G. (252 days) Rate (cm/day) 1.5 | ; 5
May 25,’60-Sept. 29, 60 | Movement (m) | 0.9 | § !
Hamna Ice Fall (127 days) Rate (cm/day) 0.7 | : | ,
. May 2,’60-Sept. 26, ’60 | Movement (m) ' 837 | E | 855
Shirace G. (147 days) Rate (cm/day) | 569 | : | 608

—9 A128 (1358M) OBEEIL, X2 WWRLAITEL I0mEET, WTFhdER 20cm
LLEBf ez &icie . Lasl, ZOfEEEMO LD TE D26, KiROIEL11 AL
ShEbhaiehkEwadbii/cls. Langhovde ki THRIE T X782y 712 A31 B DEIE
CXAuE, 7 VoS ADSGE, KEOEDEW X - TESRESHHEOKRIT—ZELTE
D, BB 9 ALREKME e DIEFTE) oo SRR LT e

3. Hamna ykjqf

Hamna (¥ Langhovde |11#—Breidvagnippa ([1#if] (3.5km) R+ 5 DT,
LR A A £ A 22 HEER 400m D KBEEX 2 A AN A s LT T T 2@ IKFE O g% R~3
(BE4), BXtEE B0 DREBAE - THA 5. JLERAD /NG Ha-
mna %2 (Ice Fall) &R T DA, ZHICDLTIZ1960%E5 A25A 3 X 09 B29A
BIE L. UL, EBOFRALAHZHR I THEUITR S, BEXREFVEHETEINS.
¥ o EFUT O Tk Breidvagnippa {0 ¥gH80mA#1C 4 ADOEE#A T, 19614E 5 H 8
BB ORER T o, LasL, REL1ALI B0 E TR TW7=Dix, Breidva-
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gnippa Z¥1\> (£9200m) 1 A7EFTTH D,
K R S ORI IRIZ 37 The 3 RT3 T

Gelobh Tuie. £ 2 Ofifid - O FFFE
DBIHETH b, KuliFLOT)E D— ik
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e h FIBED D IR IR DT & - Ciii T
L, Tift CREOKACERZE I iR %
FEDH L g 28 b, KIgXEKEE LT
Litzow-Holm EIHic¥ <. EEIL 72 v
SNADFENELL, IS5 2 20k
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Photo 4. The location of the flow stakes in the
southern part of the Hamna Glacier.

HENRIE X 2 H)5E L 78 7o Insteod-
den P55 DIFKRE T8 - e’ (B3,
3), =2 THiE100m & X 40m (2 E DFEIUTETT3 5 KME CTTiokilo g x
DT T2 EV 2 D) IEHTF bAT, KIOFOAEEST LT, MENE LG IT R
TR DN BE V. F AT R LRI HIFI D 7zed, e 177m &35 L < FEh
W o LrEnT, MEBEE RV ED L. L L, HEZTMTERNIBOR THLT,
TR AE L L TUIERDI L IO LEEZ .

19607E 5 H 2 H-9 H26H DUIEAE SR 2 /"3 D T, BRI 569 7eL> L 608 cm
/day EEFELSKREG. M ETHRESINICEEBOKEH £ 1 7OE 1L, 525 300~500
m/year, KZ\ 3 DTT60m/year DD THAHH(Gow, 1965), D 3fEIFEDHETH 5.
MEBEOEIXERCANTY, P ie{ ELFM 1.8km T2 EEESINSD. Zh
i, AOKITORBIORE SH R T EEDIT, FREOHEXYEDLLTWELDEEZ HR
D KEIDOFE IR TlLE, R 1.5~2.6km D {EH 15 Tus 5 (ZUMBERGE, 1964; BEHRE-
NDT, 1962). 7t¥s, =9 LcifiB)DORE KDL L LR EDRDOEEYDH T HZ ENTED.
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Photo 5. The location of flow stakes on the floating ice tongue of the Shirase Glacier near Insteodden.
FIBOKI O FATF L, VbW S M EXIUE GER, 1962) &MHEI 2 IKIL % S i i
%L, ZHur1957—624 12, Litzow-Holm &k F TEH H LT 7ehy, D4 Pa-
dda g& & Einstodingen & (EfEEEEISkm) #@% . 19627 1 A21 AR D reh B
CXiuE (BE6), MBICET 2K, 1E740m (Padda &), 570 m (Einsts-
dingen Efi)) DBIKEP RS HID. Lo L, FiED 9 A23H® Einstodingen & THE
ZETIX, FANChHhTH2migD 27 7 o 7 03 FFE LITEBE . BIKEILZ D2 5, 7 D3
FELICLDE LToMEEZFED, KUFROBIITH > TEESTLTEO TR () fcd
Lcdb D THD. KEUDHIHIFECHENTEY, ZhIZE>ThELR2 S5, 2 MEALTH
KESETHE, AR T2THAS . TEIRCEE KRBT 5 Th A5 .
¥ o3 LA KILFIOBE)E, £0 % ¥KOBE), T7hbKEDOfERIZEHILT
WB IR b s b miie. LasL, 9 ATEIRBKORED <+ v <Az (1967
E10 A LA, Skallen Ki[iFEKE O LI X » T4 UBIKEA Skallen #iX CEZZ X R
oo COBIICIR IO XS eBRKESHIFIND L 5T 6 LW, i, oMM
EXLBATR IS X 5 KBNS (R, 1962), ErEEOBEIC L ->Th, 9AL
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Fig. 3. The movement of the floating ice tongue of the Shirase Glacir (Chasm and crack
pattern was drawn from an airphoto taken on Jan. 21, 1962).

BRIz ok - o3V IR 2 R\ T, K ORI B O RIC K E < & 2 &kl EHEE S
n5. UEoEHXEETIERIERD 27 5 » 7 OlER, 27 EH19614E 9 A23A H HFJ4E |
H21B ¥ ToO#H 4 » AMOXKIUEOBEEXTTHDE LTELD)2H % F\, Padda &
Gl Rtk EE 2, ORI T 2K U OB B E 34, 7m/day (Einstddingen )
% L 0%6. Ilm/day (Padda Efll) &7¢5. ZOfidRiR® Insteodden 12313 % 1k FHi
FEETIL TR FIERICBAOE N EDH - T, RFITIEMR UERNLDD, A
MBHELUELILE B {ET % . Insteodden JEDRINF 2 5 » 2* (shear carck) 1960
F£9 A24A~28B DZE4L, FES A1 BICH L eHEZ U - THREINICFEKED 7 LA
2 (FEC R LTRIDIZ A - B GEIDMEDEIR], 9R25 HICEEXM O I R2E & -
TEHBEKBEOHK Sh>2obh 5 Instekleppane i\ s TH & B KT DO HEIE e £ b,
O LI LW KA D B D EfEZ XFHT 2 HRTHA S .

kI T, MEXUBCOWTHS Licy. MEXINEABCGEWCFEEE b b, il
MR AET LTI A it F— AR Rz Bicsd, ARk EFER T3, KIURMEBA
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iRFn#kih—Molodezhnaya BAFRICH\C, JuimbERFEHMEEEEEED 1A GERD 11,
I DMECHITE T Lc B OKINEHE L, AL ERD LIRZ TS 2 v ARR
WHELIKIITH - T, Bl 2 VAREB > TAVELUYLT LT b0 EH#EE L.
& DIHFEIKT 2 DIX B D 7 VAR FHT HXKIUNTZRE I h, Zhbik@gdsx(Ke, fF
EDOENE A TE ARSI O FREIEEZ SO F—-22fEO L, FERKUEMFFRIID X
IR BDTHH S, MEKUFDOTEIHC 2 VAADE N2 LIXRRIZ Mo T 5.

5. FOMDOIED HARIILE)

Kjukevag iy, @igkmogis &Rk, Telen kA, Skallen XD LIZ X %
EEZONDHN 25 . 2% BHBHWIIEIZL 2 5, 2* (tensional ¥ L < ik rift crack & 3
Wz X 5) 4TS, 196049 A4 HK L9 A27ARC I haA L LETHENI LY, L0
2 7= DX U BLHEET Y, 1.1m/day OB EIZ (Tl ool S, ThExFDFF
FEMOmEIEE % 5 &, 400m/year E7ch, Olav BEDO PR K & LK1 E h &
5.

19374 240 Honnoérbrygga & BEX N 7iFKE % iz LTV 7z Honnor XKk, BIAF
KEHRSHEDHL T2, M LIIERTH H, 1957F 1 A, 19624 | Aozt B,
19605, 1967F DM LA B HFE TIE, Wih d Ko ZE(En & TH - 2. 1960F 9 A
AT, B2 5, 2 DED, U oy = 2% S OMKOEKALE 2m (2 ED—FED L w
FEEE T TV EONRBEINI. 25 » 2 BAR T, 300~500m/year D A — &'~ D)
HEY LOOTIH L EHEIND.

6. FREVIEEOWMRA

PED X5, ZhE TOMEIRFEFEPERIS D> T, Bh R g bhits i,
Wi, MBLLT WV ERLNAREN (1~43) Willhish > 7D T, FHEOHEEYIEL
CHMTEIehote. LvL, MERELRDIE, ChIToBRCI->TLRDLZLENT
X5,

F vV A BIHROBH 1D T R D &, 5~12 D FEdEz2. 4cm/day TH 5. 1~4
BOBBIII NI 0B EIZETEL SRRV D, 24D FIGiEN2. 4cm/dayLl T
HoHZEIHEETHD. SIOBEC X > CFERIOBBEAXFHMT 2 &, 8.76m &/ch. L
7> LI & e & E O FEidE, B4 - WEmRIC 7% 9~12A3D00E (3. lem
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/day) IS5\ & & B MRTFARTE 5D T, & DRER » THE-TIUE, 11.32m/yeard /¢
L. Tl bR | OFMEEH R, Kb A7 REEL - T 8.76m, PRAEL 25L&
11.32m TH 5725, 10m+ ERfzHRE BTl F#4 S OWTRBEOBEA Th
¥, 3.2m+ /year tic%.

LD 5 v 7R T FIKPD P L3, 6cm/day TH H 4, Lo LFfE %l UTOFH
it MeLLor @ Taylor Jk i, Ongul [*] D KEEKD EFHHEODHELETE S &
5z, Vicd & LREEAWIHRAD 2 5 & il ULl bigu. 4 Z D RECI - CTLanghovde
KO FMFE B BEA BT 5 7 HuE, HOMFDTs W TRIE 172m BH 7o b hd 2 ENTE
5.

AMEKIY 5~9 ADfExA#E & LT LF ML 8~2km ¥z T %56 L. EFHE(LELE
BFAEIHIRKEWZ ELTHESR, AHIBEOKDORFZIZ XhbTREVERYFFOL#
EIh%. BRGH BEINLLTHS.

¥ b b &

SRR BIEAS T &, e 550 TIRIBIING 3513 % Hoon WUk (75 LT DR %
ABEREOEEIT DOV TR N7e . KEERKEHDO FEMRAER FIZZE L < MAb ewdicit, 4%
BIEEHDO T x 50T & &I, FRCKIT HMERL Y £ THLEND D . XKD
WRELKIEDPIE, Th b & EEDOBRO BIARIBIEVIE T h 5.

B OMBEDOEBTY > TE, 4K, 5TMEROT 2« KA /c-7. 22
RLTESMOBLYFE LW

50 0 S OWMGIIIE Lic L ELDLREENTLE > k. EEKAO KT o TRE
<, TMEFEFNHDINEEED-AFENE 2 D THD. SHMELDE T RL
TV EEBZIEARUETH . FDOHRD INUIEH TR/ <, ChEFTREEI R T
WOT, —EFTHRETLIEEL.
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