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Airborne surveys of surface topographic condition over the coastal
ice-free areas, continental ice sheet and sea-ice around the Liitzow-Holm
Bay region, East Antarctica in 1996-1998 by JARE-38

Masaki Kanao and Takasht Yamanouchi*

Abstract: Preliminary airbone surveys for geoscientific and glaciological pur-
poses were carried out by an aircraft (Cessna A185F) during the wintering season
of the 38th Japanese Antarctic Research Expedition (JARE-38) in 1996-1998.
First, several flights were conducted to investigate the relationship between snow-
covered area and geological structure/topography on some outcrop surfaces along
the S6ya Coast and in the Prins Olav Coast region. Second, inland flights on the
continental ice sheet were carried out to survey the surface conditions of bared blue
ice and moraine areas on the Mizuho Plateau, about 50 km eastward of the
H-route. Then future prospects for geophysical and glaciological research were
investigated. Moreover, feasibility surveys to determine the proper position of the
airfield in the vicinity of Syowa Station were carried out in order to establish
snow-ice runways for large aircraft for JARE in future. The recommended
positions are located 1) near S16 and 2) eastward of the Langhovde region,
where surface altitudes on the continental ice sheet are around 500 m. In addition,
surveys were carried out to detect changes of sea-ice distribution during the winter
and to locate snow-vehicle routes in Liitzow-Holm Bay. Fifteen flights with a
total of 43h55m flight hours were made for the present purpose in the whole season
of JARE-38. Moreover, the surveys around the Amundsen Bay region were
carried out using “Sikorsky S61A” helicopters of the icebreaker “Shirase” to decide
future locations of seismic experiment lines for the “SEAL" project, along with the
environmental assessments for the region.
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Fig. 1. Area covered by aircraft (Cessna AIS8SF) surveys for geophysical and glaciological
purposes during the wintering season of JARE-38.
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determined by GPS positioning

oo GPSIZEBTIFA ha—2 for outcrop surveys along the

Séya Coast (May 28, 1997).




Fig. 2b.
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An example of flight course
determined by GPS position-
ing  for outcrop surveys
along the Prince Olav Coast
(September 8, 1997).
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Fig. 3. Seasonal change of snow-covered area on ‘‘Cape Omega’’ in 1997 (A: March 10, B:
May 13, C: September 8 D: November 20).
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Fig. 4. Seasonal change of the snow-covered area on “‘Rundvigshetta’ in 1997
(A: February 27, B: March 28, C: October 18, D: December 3).
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Fig. 5.  Comparison of seasonal change of snow area in the southern part of ‘“‘Skallen’ in
1997 (A: February 27, B: December 3, C: Enhanced snow area of photo A re-
presented by black color, D: Enhanced snow area of photo B represented by black
color). The selected areas are within the coordinate set of (a) 39°24.115'E;
69°40.243'S, (b) 39°25.346'E; 69°40.041'S, (c¢) 39°25.096"E; 69°40.932'S, and (d)
39°25.385'E; 69°40.716’S.
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Fig. 6. Seasonal change of the snow-covered area for several outcrops around the Liitzow-
Holm Bay Region. (left: Prins Orav Coast , right: Séya Coast).
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Fig. 7. Photos of “‘Sinnan Rocks” from Cessna airplane (November 20, 1997). (left: view
from SW to NE, right: view from E to W)
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Fig. 9 An example of a flight course determined by GPS positioning for the feasibility

survey for an airfield on the continental ice sheet in the vicinity of Syowa Station

(November 12, 1997).
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10 ()

Fig. 10. Shematic illustration of the surface condition on the continental ice sheet in the
vicinity of Syowa Station and the recommended positions for an airfield (right) and
Landsat-1 MSS image of the same area (left). In the right hand figure, the
discontinuity between the snow surface and the bare ice surface is shown by the bold
black line at around 500 m height on the continental ice sheet.
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W LY ; ,
11 EREORDEE (& (1] (S16£330), £ [2] (7 > 7R 7 7OKAREE))
Fig. 11.  Photos of the recommended locations for an airfield on the continental ice sheet
near S16 (left) (October 22, 1997: view from S to N), and eastward of the
Langhovde region (right) (December 3, 1997: view from S to N).

12 WA E AL IeY A A v ¥ — 4
Fig. 12.  Photos of the visiting Twin Otter aircraft (Polar Logistics Co.) at Syowa Station
(December 8, 1997).
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name

14 MEHICLD ) 2V «c RVABROEEKRSE (£, 1997411 B9H), BLUV
NOAA B &R (4, 19974 11 H9H)
Fig. 14. Surface condition and spacial distribution of sea ice in Liitzow-Holm Bay (left:
November 9, 1997), and the NOAA image of the same area (right: November 9,
1997).
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ROUBELTEBSHL Twa (H15K), (EK) O, FRAMLESRETHD,
HEZNL UYL H 2,

X 13 BEfEM D o RREREORES, RUNBERITHL (S16) ~DOF BB L 28k — b
Fig. 13.  Traverse routes from Syowa Station to each outcrop along the Séya Coast, and to point S16
during the wintering season of JARE-38.
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15 Y aVx - RVABROEEKBELOMDEE (1997 F 11 H9 H). ZhFIUEK
W, BEUEEHEKENAZ S,
Fig. 15.  Photos of the edge of the sea ice in Liitzow-Holm Bay on November 9, 1997 (left:
view from E to W, right: view from N to S).
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H, GPS {iii% &)
Fig. 16a.  Flight survey courses determined by GPS positioning around the Amundsen Bay
region by “‘Sikorsky S61A°" helicopters of the icebreaker ‘‘Shirase’’ (February 23-
24, 1998).
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Fig. 16b.  Surface condition on ice sheet and the proposed seismic experiment lines (from (a)
to (e)) around the Amundsen Bay region in the future by the SEAL project. The
green area is the ‘‘flat snow area’’, and the blue area is the ‘‘blue ice area”. The
red areas are outcrops where small helicopters can land. Edges of the main
glaciers are shown in orange.
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16c +F—BHIERER—ZF ¥ B
Fig. 16c.  Topographic map of Tonagh Island and the location of base camp
(modified after Moriwaki, 1998).

T Ly BRAA (E—3—XKELL)

T ALAYVEUBEREERTHEL TEES WY, BRICEZ R 7 M FEEERbhS, BE
FHEDEK « MERIORERATHY, "NV IA7F—-DFEEIHL 25 Th5, FIWN
BERIEEAMEL TH A AL BESE L, HERHS0mUEIZZ S IIEENSHERE
bih s,

T Ly BRI (E— =Kk U L)

< FEE SO m LATOBIWE L7-#HEIX, A — A —KH (Auster Glacier) AA T N TEKE
TH5.

« B — y—Kkim (Beaver Glacier) 3B &[4 { B TH D03, URLLS IV NNADFET 5.
AR L— — IR (RS, 1991) BRTEERARE L Bbh s,

Z 3y bUARAE

« I— K 1] (Mt. Gordon), %7 F ALl (Mt. Douglas), ~> YV —I[l| (Mt. Henry) 2Ll &
Ut RGP OBEUANOT I TN TREBECEDN, EZE0SE—RFHICRER 5.

« F ¥ —/)L X (Mt Charles), 7 1 F Al (Mt Cronus) OFEAREENC, /NS WIEROF KD
FEL TS, ZUNZALDTOICEET 5.

Z 7y & AR HE

« Thyer XFAHIOBEMNEICIE, 7 VNAWBEET 5, oIV A F—EROBE 2T
TE 293, BRIOGAVWEBERLRBRENS VL,

« 4 71l (Mt. Dyke) OFBANI/NS WEBLEBSOFABHKEL TnE, ELV—-VbEEL,



122 EEBH - i &

EENTHEL Bbh b, BERUTLUATI T NTHEREIEDLN TV,

7 — v —ERI

- 55 300 m AN OBEMER, FKETREDI R &7 L /3A% 0,

« Fyfe Hills DAtIHER, 128 m REEOES, B U Gidrografov %D &35, BRO
DEZZTNTEATHY, HBHORBEA NV —v 3 VIFARETH B, 1212 L, ~) a7
§ — SEREFTRER TR OEE I DWW TiE, XSIHELXET 5.

¥4 1) (Sakellari) FEHHE

s A ¥ —X e« XFF—2 (Wyers Ntks) & FDHRAIO/NBERXTERTE S, TNLNDOFE
LT NTHEBCEDLN, BET BICEDL D) ST VN, KEXFET 5. 7 —¥—
BHETAAX 7Y+ 7 4K (Zubchatyy Ice Shelf) X, —R¥5 ThH BRIz TV INA
BESEEEbNhS,

s T LAY UBEEICHET 5V 4 Y — XK (Wyers Ice Shelf) DX FiH S, Fyfe Hills 12
JTid, KIROREIRSZ WizdnI Rl & 7V NA3% 0, L L OEEDOERBIDOEHSS
d, BREZOBI R8P0 k5,

63. ~I) 075 —BEE R ORI
1998FE2H8D7 54 T, 7LV EVBRIOKEXKKREL L UBERICBVLT, b )F—8B

DS D/INBIANY a7y —DEREERE R L2, ZORR, UTOBMCBOTHETHS S

EELNS, SROATHBEECB T 24V —Y 3 VRO, HIBHRBESAS L LCERT

5 EDHREINS,

(REEXXIR EORRE D & 5 FHEST)

N V—¥nInterUdtlmE o K — A8, BL U7 v —Tv (Mt Gleadell) JLEIDFE
2 ERST.

2) "YU —FEBEFERIORBEICHROEE. E—/ N KT TIRE B 0 2R,

3) /SN Y —[l] (Mt. Pardoe) 225 7 T —F —[| (Mt. Weller) D¥EBEL BrEMD 2518
BEET) &, 7ur X[l (Mt. Cronus) 2056 7R\ E—2 (Debenham Pk.) (BrEa{H] 3
SIHESE) OO, tILPE~FEREAEICK 30 km & X DERST.

4y 7aFAWUH S TRUNLE—7 OFRIOFER, 3) &FTI2H 20 km FRDOERS.

5) F ¥ — XU (Mt Charles) DFFPE 10 km 2 % 705 m G D/NEE» S FFEROMEE, &
SIZEREIICAIE T VA Y FIILAR, R 2y MUARICZE 2 3P 50 km, Bk 25 km OEED
BB LEOHESE,

6) ¥ 7Y (Sakellari) ¥BWXH 520D F—aei (74> 7V F—24 (Dingle 431 m
E—27155), RUKRERD 465 m ©— 275, BRI VNANH 503, ZhllhidiFe
AEYETH 5,



RzEic £ IR EE - KEEDKIR - Ik REBREROFERE (JARE-38) 123

7 —EEKEESDL, NP —1 (Mt Pardoe) 25 7 a7 AULFEE, 705 m EEO RS
57747 7B, &5 T4 Y —APKICEHE WIER, RO S 2D 53
Dign,

(b F =B DOBEDFIEID)

X 16b i, BEBICE T 2EREAREL Bbh s FHE S %2, KETRLTWS,

) 7Arv¥UBRAE: N7 —F R (Howard Hills), A7 /VE (Bowl 1), RU7 > M &
(Bunt 1) OFEERSF. by Fili (Mt. Tod), 7V —A b —tE—2 (Priestley Pk), /SR 77—
(i (Mt. Pardoe) DILMI—ER (B L 72 FEERS).

2) r—y—BRAIS: 774 7 7 k& (Fyfe Hills) OIbIFE, 128 m EEOBE, Y Fo
72K 78 (Gidrografov Is), U<y F> ¥4 ¥—E (Mcintyre L),

i, 7LV UB-r —y—BRAMIICBIT S JERS-1/SAR HEEREESRICT 2 £, Kk
REKH DRI BB FEESTT IO FICEL, 7 L NAHR S ) O WIBATIE K
E0E FWELSKRREN TV S, LeL, KKRNHOBES & EORRERBRL T 50013800
T3, BELOBERD S/ » EEAKBRE O SAR BRIz X 2T CIIBALH 2 (BB
5, 1995), # > T, E20 6 OEEBOEBHE L BETKEKREEOA A —O»BR2 5710,
BEBDH D/ a 75 —DERELTIRE L Eb 2 HIADRE L, BEEKROAD S Tl
HEHITORIEBLETH 5, SEBEE A THMAE2ERS L, SROERICHEIT T
HEERT -5 bEL T, BERNLELRHR RO ZLESHA S,

7. Bb b

A T, JARE-38 1238} 22k % AL OFE - HERITICOWTOFHLE
MEERE &, PRAOCHERBICOVTRN, ) aY 4 SV ABHIBOKBRERESR TR, &£
B - EiEtE & OEECEE L T, HE, MROFHIC L 2EM2TAR. ZOFBR, £
ZTREFCHARTEERLEROE SO 5 28, SFERIGIE WERE CILETHLRIEE
BOBEHENI LS mot, £z, ATIEHAL— M ROBKEBLUVEL— U TBE»S
i, SBROHY - BXEED D OERERFINEL:, X512, SI6~F K7 T OKRE
KR EBWTIE, KREMERAREROERMIINIZITEES N, 351, [Lo¥] #E
BOT LAY BBECBITS, YIVAF—EEROCTOBELT 54 o oid, ZEOA
THIBHFEEORRROAERD 2175 L2, BAHAOERENOFE LT T 2 -0 OEREE
KB ENTEL, ZhH6D774 M2k D, $%0D JARE B W TEHER-FREDREIC
B, KEZARFUBZEINE L3R TERETHS,

E
ez Zh0, ERNOBELEFCIEE, ZHERESEL, JZXELSB



124 SRBH - (LN £

LR L BT E ¥, EBIRIER ORERZE SV — T ORI, BRID:»0XER LT
B 2 L7, BCEORITERRICIE, KEMEHOEERMEROREDRE L AR #R T
UCIEE E L, 0l Ic L, BEER & KBOKKREERE & OISOV,
1287 74 VAR DLW THERYEFNE S LV EELXCERRHEE £ Lz, & 5ICHE
D ERS/SAR EifR, KU NOAA EIffRZ#24t L TIEV 7 )| EH#BIF, 2 & MCTHRHMERD
FIBHS LT,

F 1SR 1E, JARE-38 OBKEDFERIC 7 T4 b « ZROZES L CEE LI, &
WHZEERPIOBKE (R, FIRERE, ILTEE) OFLICE, &7 71 rOFERE T2
TERICARE BIMEREIC D £ Lz, & 612, FHE— JARE-39 EBE - tHETEAER L & U
rLe¥] £8, BCRTROFZ 2L, JARE3S, -9 EHEOY IV AF— ANV I ST —
TOT7 LY EVBRECBWT, FREIXB/EPEEZ L, 2RO THILEHRL LT
7.

X ®

BEHEETT (1992): 55 32 R B HIBKAARI BB (1991) e, miksEHRl, 36, 441-472.

B 8 (1996): mlE~ e RITZ 5. B, 63, 48-54.

OB - SEBGC - R E T (1998): 43 )v— b TE, HAEBRHISRERIBCE 38 KBRS, Hi,
E TR FER, 359-364.

FINFBEFARBEN (1999): ZHER % Hvic BEEOVER & WE#ERE~OF H. ATIHER, 21,
827-831.

Mellor, M. (1988): Hard surface runways in Antarctica. CRREL Spec. Rep., 88-13.

FHE— (1998): 55 39 Xt BB E ST 1997-1998. FERBE KL, 42, 300-320.

SRS FFHSER (1988): 532 KBEXKIK ET > 7R 77— b TE. HARBHISEH
BXEE 28 KBRS, W, ERIEAFERT, 279-282.

INLRERA - SERY - OEERE - T BES - EHE— - (R - SEPEE - £t -FH &
(1991): 7 i v ¥ o B/ FERERE 1990 (JARE-31), &R, 35, 118-128.

MR - ETH - RS D - BEREK - IARHE - ILUBTIK - P B - SREE - SRR -
FE E (1991): EERATHERERIRNA -2 —0BFE (1) 1989 EEKBHE, BHHEE
¥, 35, 92-117.

HAMAT (1995): HEEEATZEHEEEOBR & B —SCALOP BBl e =Y — 7 > a v 7 (1995
F48) »o. FEERER, 39, 170-188.

BHAFAT « Klokov, V. (1997):. HAEOREEERIEMIZB T 2KkE FLOEERZBEOWEERICDWT
— BRI R L T —, FEREE, 41, 778-790.

B R-EEHET-R OSV-EEE -G BOEE (1995): il B2 ROV —
" — (SAR) ERDEKRFEADIGH, FEEER, 39, 205-232.

PEIOEEE (1989): 522 T > 7R T T BEANOKEEK LfIT. BARERMISRERHIBE 29 KBRS,
W, ESIARMETSERR, 227,

(LA 4§ (1998): 4.2 EPKCREL. H AR RIBRES 38 KBk, R, EIERHARFEAT, 349-358.

EAREEZ (1981): 2B (FK) A3 IEMATIRG. HAEERSERIBEE 20 KBRS, H, Erfit
WHZerr, 154-155.

(2000 £ 1 H 18 HEZAT; 2000 44 H 19 HRETHZH)



