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Submarine Topography near Syowa Station, Antarctica
Kiichi MORIwAKI*

! Abstract: An examination of research results of the continental
shelf near Syowa Station suggests the fluctuations of the Antarctic ice
sheet in connection with the eustatic change of sea level.

Bathymetric charts of the areas near East Ongul Island and off the
western part of the Prince Olav Coast were drawn, on the basis of sound-
ing data of 980 points obtained by the author in 1974. The soundings
were conducted with the echo-sounder which was developed in 1967 for
the purpose of sounding from the surface of sea ice. Sampling of bottom
sediments was attempted at 41 points in Liitzow-Holm Bay and near
East Ongul Island, and 15 core samples of mud were obtained. The
following are revealed by the examination of the charts:

1) Topographic trends near the Ongul Islands are in the north-
south and east-west directions. They may be ascribed to glacial erosion
which worked along the structural trend of foliations and joints of gneissic
bedrock.

2) The fact that depressions and rises which, on the sea floor near
the Ongul Islands, obviously extend north-south, suggests that the ice
of this area in the past flowed from south to north. This direction of ice
movement differs from the general east-west flow pattern of ice which
is inferred from the glacial striae on the bedrock of East Ongul Island.
These facts imply that the pattern of ice flow changed during fluctuation
of the ice sheet. ‘

3) The submarine topography near the Ongul Islands is discordant
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to the landform of the Ongul Islands, as the former shows large relief with
steep slopes while the latter shows small relief within 40 meters in height.
However, it remains unsolved whether or not the present sea level played
a significant role in producing the contrast between subaerial and sub-
marine topographies.

4) A narrow, long trough runs north-south from the northern
corner of Liitzow-Holm Bay to off the western part of the Prince Olav
Coast. This trough excavated the rise at a depth shallower than 200
meters. The longitudinal profile of the trough shows basin and sill
topography apparently caused by glacial scouring. The trough is nar-
rower than other troughs, and its north-south trend is discordant to
the topographic trend of the adjacent areas. These features seem to
indicate that the trough was moulded by selective erosion of glacial flow
on a fracture zone in the bedrock. Existence of another trough nearby
extending also north-south may prove that the glacier flowed from
south to north. This direction of glacier movement, however, might
differ to some extent from the general southeast-northwest flow pattern
of ice sheet in this area.

5) Rather shallow troughs off outlet glaciers on the Prince Olav
Coast are less conspicuous than the glacial troughs in Liitzow-Holm
Bay. This fact seems to reflect the disparity in advance of the ice sheet
of the two areas.
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2.1. AEFE

2.1.1. JIE

BITRZIL 8 REK TBAZE S IR BR B B RITRE: (YosHIDA, 1969) % A\ ic, ZhiCid K$
EXERO 2EROEZEREH 525, £L LT, KORALESI L TEXET2XKER
EXEHEEALC. BKECES ImBECEEELRH B4 TL, »ith ORMEFHD
ETHEETIIH 52, BERBYBREL T
WkoXELBHIEWI(K 1), XEAD
EXZBFERMEATEAHENSE . KPAIX
WK ECBRSBLRD 2B AT 3~4m OF
HOBEERD, ChITSRORBEFS Y
BTk BK 6m OFAERAAXTL X
PEBLIEN ol EdDHoTREAEHH
Ligsh ot
HEEUNRC X 5 RIFEY, BT Y
—Z X 5PEEXT - TRE L. TOHEE,
BELMMDEIHBERETH »7chd, 8L
B S BEIC 23T T % 1.05~1.17 DFBIEA
DETH e, ZHIM vA3A—2—%RALT
BO NS HEIE (60Hz, 100V) 23, £ v3

1 ¥k EOBMTBB > TKEZEL X

¥, KEARZHBLERT . — 2 —BREE DR EIC X » THRERMET
Fig. 1. Excavation of deeply accumulated Lict-vTh B, EHic 60Hz OBRENE
snow for setting the transducer of the
echo-sounder on exposed sea ice. b hIcHE DPRETIIEEOMER LR
noie,

2.1.2. HERMLZBEORE

v/ ABRE (K2 T, EREHFMCER 2R 100m BRTEEZZ TR, £h
SOBREEL LT Vv IFRT7Y v/ ayvsas KCOBSE FEOERM: XY, EithHAE
i h 100m HfE CRIREA TUWERBROBA L A2 L5 Lic, HELAOEMTILFT A
FHPEYBBELT, BEEALCO=AUIBT L > THBAYRE L. Z0EE, LEDREIT
3m YTz bhicEBbhhs,
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Fig. 2. Bathymetric chart around East Ongul Island, contour interval: 10 meters (Contours in
Kita-no-ura Cove are quoted from FUIIWARA, 1971). -+ Position of sounding. x Position
where core sampling of bottom sediments were attempted, :
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XD a—ALMEREETE L, B KC20HSE EHEOBEHNT X ol FIBREENC
BMEEEBEYToCTHEL L TRBLL V7 2EYELRAL, EEoOMBEREY L.
TV VAXT TREHTIE, €4 F54 bBI02 VAR 2EAXHEL TOBRGL

&t BEEOHEC X 2HEEBAER OB Th kL F7 2HGxTlE LOXK
WELLOZAMUET X » TRBEY RO AEXHAL CLEYRELL. 4, Z OF
125 FHR [ 7Y vAax+ 5 7iR] CR I CBEOHBECETOXNLAH D X 512Bbh
1o,
2.2. RIFHROBME

2.2.1. # v/ A BRUOREMEY
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IR T 5 (FEE, 1971), 15 KB Tlk & hx [ CHLAEE CRIRRZ IS, |4+ v/
BRI LTEx v 7 BIHBIRO—MORPFELZHKT L (K 2).

FORER, + v/ VERAOBEMMIL, LoEoBE P oW TERIhic (BIE,
1971) X 52, * v AEBTHobh 5 HEHE (Kizakl, 1964; YANAI et al., 1974a, b) % X <
R L T %0, JLOBEBRITIEHETEA v 27 L EORE EHF & h R A EL, SFmE 7%
LT3, )

HWRLHIE L FALD 2 oD H MR L - TERFIL TH D, BLOIZEDHEILDEALD
SR ToREo B E L MMIIEE TH 5. BRIE (1971) (1 LJtoe ki) @ik
iRy, FHEOERYRTEEDON BFEECH) Ok plucking L T i
Liclf e E 2l Lxl, HA v I VEFRHOREMICEEE I ittt o i o i - b
Y (X 3) - BROKEEHZXT, BEHAOMMIL, LA, Ko EREE LB
D AN DKDFENID - T, £ D scouring IZ X BKEAHR L HBRETHAH S, BE
F v IV ETHRLR AL KBEERE 2 L Mbh 2:BEDKOWENIEAEOL D (FI -
B4, 1957; M, 1973) THbh, @BEMHCLEREOMEROKH & —HT 2HAH A
OHI DHEFELRBDOON B L EE2 AL L, ZOMIEEE > TV IGBEDKDOWENH
FE, KO « FLRICHE - TEIE LD TRV EEZDRD, RHEOELITERT S
IO, IHKRBABIC A v oL BREE - TWictZbhako B2 bl Ehs, 7«

B, B v ILERAUOESEIIA v I VERO KBS OREY LTI OTH S (K2, X 7).
L OHMARCE L TR T RA YR T, BRI LR & 2 BATRASE &
B LT RERNTH VilEE T CREEML 0% (K3)., Thbb, HlA v/ LB
Jkphir<% Roche moutonnée D X 5 s KIS B EL T\ 5 (Fll « A4, 1957; v R - %
H1, 1959; /NES, 1964; BEIR, 1973) 2%, ZhOLOHBINIL, £ELLTXZhEBHR
40m LITOEFLMFmET £ 5% ZHCHNT, @BHE Pk X ) KERERE AR
BEER LT KEANR O, JLOBHDOBED X 5 MERE 2 i THALEELIXRET
BIhTEH BRIFE, 1971), BEKEMFELE LT 2V ORERHE1ZIZELONRD, 20D X
S CHBEMDCHE OTEFGARON B DI, KELETE5MoT5HD0, HDHWE
W T o pE kTSN DETINECE AL W5 X 5T, IRALHDERND DL
THTH B, i, BEEOH LEBEDHMIC LR L X 51ERE B D &5 2 LT

*ELEDFRAMMLT v /R T FRANN T AR AT LD BR, A HIOU Tk strand-flat & LT
BRRLIRTHD (S, 1964).
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Th, 5D L HBHELHERTTE RV, BEDKOFEHECELIR D s7cb LT &
MHEZT, HHEOHMPOHMBERHNRL DOt Lhdl, BErbiEE FCERL T
Wik BT 2L b, BELEOEEK 20m UTeibhs BITH &l - Fg, 19575
MEGURO ef al, 1964; %, 1971, 1973; BRI, 1973) ZBUBE FIC b AT B0 E 5 bk
BETHLEND D, ZOTDITIL, MR~ b ORFT TR 7 BAKE AT A AN DI Ul
SCHBENREC X o0, WEMYOERME & 5T 2 0REL S 225 F LW
765 TWhigs, |
ﬁ®ﬁ®@E%%ﬁK@5mﬂ*ﬁ®§v¢ﬁﬁ%%&%bfv6®u,ﬁgﬁﬁ&@%
BB B L BB, Ticbb, Fot v /A BERUE TR RS RS, L
iz NNW-SSE 0zERZRL T 52, HA VAL BEFRTFCEVTERL 5 firrnT
& & iz NNW-SSE 75 NNE-SSW ~0DEfE D& GRS 5 (YANAI ef al., 1974a, b).
COMBERSII T O FIOWOBEC DY TIEHLEEL BN, BELLIE~NDKDF R
WA v 7 N EFEILTE TrdLH A OBE B iOKMB 2R L e LT, HA vI/LE
D BALDIT AT TUE, FEEOREEEDOFEMITH L OO L TEIEKES 2
BRI NCL 2 oleb Ot Bbhd, bRAREF VAL ECEWTIRA v I/ L E
I HATHEILE oM O RFIZ IR TH 5.

Z OIS TIXBEHEREDZ Ry EhDTHEVL S TRERICY L 2ATLEEA
X DEX 20~40cm ORED 2 7THREI LT THS (M3, D).
2.2.2. A v IZrEBEEITHDL T Y vAK T 7RSI TORERE

FY VALK T 7 PRI E 300~400 m LIRDOABEN A 70 km §8T 5 o T %
(YosHIDA et al., 1964; SATO, 1964). =D 5 b, * v I AHEERICIAN % 200m LR E
REDOH HEEBEC OV T, KL OREFLLATBREDS D LEX LR TS (BT,
1971), Z OBRBIEDILF~NDEND A v IZAENLGDIRL & 25km TRATHS (X
4, 7

F v IARgRIzE, BRSO A X 300~600m @ trough (YOSHIDA et al., 1964) 73
HoT, TOFEAETHOWTIL, BIBIZX B0 ET5E % (LisitzIN and ZHIVAGO, 1960; Py
B, 1966) Lok#AR o et i khniindb ocd 0 &T5F 2 BEE, 1971) 2R T
5, ZOWEDIL, LooXMHALEREESDERTIET, Ibicdicd &b 16km %
REL DAL HOT B (K 4)., L OMERIEM L basin and sill topography %73 L
TED, ZZKEBE S BV, Fhe, LD TRRTHDH L L, TOER
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Fig. 4. Bathymetric chart off western part of Prince Olav Coast, contour interval: 100 meters. e
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Wi O D Z DRREI LA B A OME
HEVEELTWAb DL BbhA, L
L, Z® trough ORFERIOAPENCEEZE
BEEA L (W) ZteEx b L,

REEMIZ BRI & ST REH A OK X st
BEEBD ofc LiTFE 2TV, Bl RO
o5, Z D trough (1M D fracture zone
Hkeh X TH U glacial trough & # %
5. ¥tz, ZO trough OFEFITH HER
BV ML T Ot D (K 4),

RULY, HOTEILINDKDOE) E23H
» Ty, FRIZ X bH Uiz glacial trough T

HHrEERbRA, )V avr o RLAEEE

DEREDTRS LT X WicKMBE O RT

O TOKROTWHNDOH L, (HFHAEMT
H% (LR - %, 19%9; &M, 1973) 2 &
16, BEDKEKIEKR LRk
BARCEY B -cbDLBbha, L
pl, FOEIED X 5 RERETAL,

Flattunga {XBE LICKIUBEOEIRE 7o o T B 7cdd BERA D Z EIXTEIH 572D,
KU EL O RGERERLKRBEKORRY O X CHEHE LML 225 TH 5,

Flattunga 2:BLEEZATTO 7Y v A 5 7B TIE, BERDRWEDFLLZ L
AL TRV, BE & REEKIRE R b IR O AT X R LR A4
bh, FERBIEERCHMNTSH S, BEKT, o3 KM LBHIER KA TR

ERTEY, ZOWMENDHRRIEREL 20km PIT*LHbh 5,
s R ABRIZELNAFEZE kS (YOosHIDA et al.,, 1964; BR[E, 1971;

‘éﬂ’ﬁ\’bi, VaYax

Z S BEED KA AIE DK

NTE, 1975) LHANB L, ZOHRMIAR TR, 1 OWMENDOMRIKRE XLV, %

* ¥§X No. 3912 e oL Fz X 5 &,
S TWh5,

7Y v a3 7EEOSs 20km 1= 300m LU OREEHEH
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BBEDOKKEKL, Vavar s draBHB T hRE/EREY LV, MRS 2, Bl
EETTIZY 2V i o A ABHBTKRIILDREEELLLDE BN S,

3. WEHRYHRE

3.1. {EREE

EAR L2y, 10 kBOHESFID & © (ANDO and YOsHIDA, 1971) L@ UTH B, 27
VT T— FVINFa—T, BHHATA ANV AHNEFRABAL, v1 vF, 74 ¥ —,
FUARERE— £ —i%, 10 KBk (1969 ) LR, BRFAEHNCRE ShCuwicd OREMR
ETH olc, ok, VA ¥T—IXRIFLEN L FAIE LA LD olehy, +v 77 —FK
FRHC7 4 v —2 kink U-CEBIRRICURI LD, +v 75 —OEEIEKDERIL - T
TAY =g LAz Lic, ok, AELLE 3 A0y v 7S5 —£feKELTLE »
o, ¥V 7S —OMECHLTUITA ¥ —DOBERFTSTTH olc L Bbhdh, EiOER
NHREDD, IO KED7A Y- BWETHD EEBbh 5,

B 6 wXKOIBMF (L) &=7vv7
7 —(F) &2 % L7RER.

Fig. 6. Drilling of sea ice (upper), and

the core-sampler suspended on a

support frame (lower).
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Table 1. Data of the core sampling of bottom sediments.

Date (1974)) No. Locality Depth l Sample
Mar. 15 — Kita-no-ura Cove, near 46 m A very small amount of mud.
East Ongul
16 — Kita-no-ura Cove 54 m A very small amount of
mud and pebbles.
Apr. 4 40401 Nishi-no-ura Cove 33m 40 cm core of mud including
a chop of shellfish with shell.
May 27 52701 Skallevika 266 m 50 cm core of mud.
Aug. 12 81201 Nishi-no-ura Cove 2l m nothing
13 81301 Nishi-no-ura Cove 50 m A very small amount of mud.
81302 Nishi-no-ura Cove 41 m nothing '
81303 West of East Ongul - 32m A very small amount of sand
‘ and mud. -
14 81401 West of East Ongul 81 m A very small amount of
pebble, sand and mud.
81402 East of Hiyoko Isl. 62 m A very small amount of
. . - | pebble, sand and mud.
81403 East of Hiyoko Isl. 75m nothing
19 | 81901 East of Hiyoko IsL 80.m nothing o
22 82201 North of Naka-no-seto 24 m A very small amount of sand.
82202 North of Naka-no-seto 66 m A very small amount of mud.
24 82401 North-east of Hiyoko Isl. 91 m A small amount of mud,
sand and pebble.
» 82402 East of Ondori Isl. 152m A small amount of mud.
26 82601 West of Nesoya 87 m A very small amount of mud
v including a small shell.
82602 East of Ondori Isl. 112 m 30 cm core of mud.
82603 North-east of Ondori IslL 163 m A very small amount of mud.
27 82701 North of West Ongul 8m A very small amount of sand.
28 82801 North of West Ongul 17m A very small amount of sand.
82802 South of Ondori Isl. 67 m 20 cm core of mud.
Oct. 6 100601 Kominato Inlet, Langhovde 58m 50 cm core of mud.
8 100801 Off Yatude Valley - 25m A small amount of mud.
16 101601 Southern inlet of ' ’ 14 m 10 cm core of mud including
Mt. Suribati a chop of shellfish with shell.
18 101801 l Off Honnor Glacier 1 641 m \ 40 cm core of mud.
Nov. 4 110401 Ongul Channel (A) 100 m 20 cm core of mud including
a small shell.
110402 Ongul Channel (A) 360 m nothing
5 110501 Ongul Channel (A) 644 m 80 cm core of mud.
110502 Ongul Channel (A) 603 m 60 cm core of mud.
6 110601 Ongul Channel (A) 410 m A small amount of mud.
110602 Ongul Channel (A) 301 m nothing
110603 | South of East Ongul 4 58 m 20 cm core of mud.
110604 West of Pollholmen . 78 m nothing
7 110701 Ongul Channel (B) 332m nothing
110702 Ongul Channel (B) g 562 m 30 cm core of mud.
110703 Ongul Channel (B) , 608 m 60 cm core of mud.
110704 Ongul Channel (B) - 373 m 15 cm core of mud.
110705 Ongul Channel (B) 319 m 15 cm core of mud.
110706 Ongul Channel (B) 206 m nothing

Dec. 10 — ' West of Tottuki Point 1 475 m ) The last sampler sunk.
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Cho OHRBTRFERRE & PR ARZ D ICEEL (X 6), (FEOLELEROME
witole, v 75 -2 TIFRAO 1 7Ry 7 7%, FDEEARE Licns, £9ETH
TEED D LITLIEBAR L., Lal, BRI BB LcH Lz zn
5 TetBit e Te ok,

3.2, RS

HRIL, T OREBEMELRELS L SRV TE L L TRARFCERH L (R
D, v 7 ABRAT (K 2), & v 7 Ak TIXEMINCER YRR, T v7m7 FINE
BLOROTRM, &7 —aXfHl, AHLTAFATEBLIUEOAL, AHVE—-HT
X, ¥EHODH %5 mMFIEEEL T—ARETERR @), Itk o2& IFWHO
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FRLBO®RE L, BEELLLBAEOHICHI » TETL, SEEOERMNC X 2HIE
X sTTok.,
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N 1 0

: N CORE
§ mud 100cm

2 ¥ D :off vatude Valley, 24m in depth.

A small amount of mud.

E : 12km off Honnor Glacier, 64lm
in depth.

B7 VavyedrmnaBETITBTDEE
Fig. 7. Positions of the core sampling of

40cm core of mud.

F : Southern inlet of Mt.Suribati,
1l4m in depth.

bottom sediments in the eastern part
of Liitzow-Holm Bay.

10cm core of mud including a
chop of shell.
: Skallevika, 266m in depth.

50cm core of mud.
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3.3. BROHEE

F v I NGRS R 2 — A KR D KB EE Tl 30~80cm DJRED =2 7 RETE LAY,
BEFNOKMBERLH v I/ LV ERITIIE LA FEBIFREI NI e, Fly v
Yl DOKERAABEDHM (IR, 1971) Tt 15cm UTOREBED = 72¥8bhitc (K 7, A - B).

AVvI/7LERT (N2 T, BERCUEEZATLRENMEOREWZ E23H D (K
3R D, ZOWETIIBERERDIZHLDOTHECL 5 TH 5, BEFICKRALR @R, 1973)
DWAFT HEDFTL, — & (Sample No. 40401, % 1, X 2) 2R\ TEALVHE S WD -
ToZ Eik, KEAREDRME KT X BREFEHBOBIEI R Plen 2 L2 ERL TS
X5TH5H. Lhl, #v77—0O0FRHMN 8cm LHF Hh KRR DBEDOHR W IE
BETELWVWILIZETILEN DD, WThicw X, #EPOEI XM b iciy, &
% HWERERC I AIRELLETHD.

BREINICBEYE L, KEHH siltsize LTORAH T, W ThdeFREROS L %<
BATWS, A v/ LETOE B3 mE) & AHAL T A% AT DIEBIEHTOAL (14m i)
hoEbhi- 2 712it Laternula elliptica L 2 Hh 2BEDORREEh T\ e, Thb D&
HLELEREC W TRBRESHTHTH D, M OWTIGHART LICRETHE L
>,

4 % & »

1) * v 7 AERIOBEMAL, BEEOME LR, ERORFREHEDOFBOER,
HERE X R Licidiitls X ORBERORTIZRL T\ 5,

2) Lalieh b, BEEMHLEBEMT &2, BEKEMTITRERNTH D, BEBTY
2R 0 m LT o/NeERER /e o L, BEMHIEROK EWCAEFMOMEEZRL
TWh5b, ZOXHERMELCLER, BIOZOZ LI KENBIRL TV B0 ENITD
WTXB BTl s, TE O OB RN e 5 P REMED B 5.

3) BEMFT, FCEEOMMABEE TH B Z L0 b, BEDKEHEL G IGITE
LicZ &23E2bhD, Ziul, BEEBECEBRENLMO NS EL LAENDOKOHE) & 1%
B2V DOTHY, KOWEIH T, KIKDOHEE « HRIZH S E2H sicb DL Bbhb.:

4) F I NBIRICHERSE BT trough 1k, & 5o XIROILIZX Hiz 16 km f#
O T\ %, Z @ trough DFRRIZIE, KA OHOMEKEOTEEIBERLTVWS2L0EEH
N %73 basin and sill topography % 7R3 & & A2 bkEhh ZiJfe o &3V, EEO
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fracture zone » )k gh X4 T4 U7z glacial trough & &z Hilb,

5 TV VAKX F 7HEEATICRONLKEERIL, Va2V« FLABRDOKMAIZE
BREE T, WHANDMELREZ IR, 2D &k, BEDOKESHGHZY =2+
RAAEBHIRIZES VT LOREGEHL TV A L 2ERT 0L EbhS.

6) WEMEBYORE L, VI ABR, & v/ Ak ETEEL, 15 S0 2 7 i
EL Lol, BRCMBAKENHATHEDOM T, — &RV TEENELRh -
. BORICEBE DKL silt size LTORENTH S, TR0 2 7IZOWTIXRES
ViR TdHh 5.

M

§ 3

Wk EDERL, XFETLEHELHED LD TH %2, HEEBLEKE, IH=BKE, &
BHAEARCE, JIE RREEYHRTFE- T, e, BREI0N 2 12iii
B ORMECERL L T el &, FELLFEVIHIELCERTEL, BEREFHRE
KHF, FFEREBBEARCL, T2 LD DTS o THEAD SHREY e, oo
CHEAYRTLIRETH 5.

X 573

ANDO, H. and M. YosHIpA (1971) : Sampling of bottom sediments in the vicinity of the Ongul Strait,
East Antarctica. Antarctic Rec., 39, 66-70.

FEERERL (1971) 1 Y 2 5 o kA ABITRG 5 AR &OKBRIEMOMTY. FEEEER, 41, 81-103.

BRI (1973) @ HA v 7 4 BRKERSIROBERITR O & FKMHY. sk, 46, 44-66.

Kizaki, K. (1964) : Tectonics and petrology of the East Ongul Island, Liitzow-Holm Bukt, Antarctica.
JARE Sci. Rep., Ser. C, 2, 1-24.

ANGE M (1963) ¢ MEANEMATE, BEMIBOMY. FEER, 20, 61-74,

LisitziN, A. P. and A. V. Zaivaco (1960) : Marine geological work of the Soviet Antarctic Expedition,
1955-1957. Deep-Sea Res., 6, 77-87.

MEGURO, H., Y. YosHipA, T. Ucuio, K. KicosHl and K. SucawaRra (1964) : Quaternary marine
sediments and their geological dates with reference to the geomorphology of Kronprins Olav Kyst.
Antarctic Geology, ed. by R. J. Apig, North-Holland Publ. Co., Amsterdam, 73-80.

ITEAACK (1975) : FRFNFEES 7 KEEKB I M oMEEmF. B AMBEE L THRE, 8, 68-69.

SaTto, T (1964) : Submarine topography and several bottom sediments around Prince Olav and Prince
Harald Coasts, Antarctica. Antarctic Rec., 21, 1-11.

YRR « F980 5 (1959) : FEBRAEMTE O FRERZE(CE D 1), BEEERL 7, 1-16.

HREER (1966) : FEEMEmMLL oW EFBE. Bk, 27, 78-87.

Yanal, K., K. Kizaki, T. Tatsumi and T. KikucHI (1974a) : Geological map of East Ongul Island.



No. 54. 1975] EANEEHL A DR T 115

Antarctic Geological Map Series, Sheet 1 (with explanatory text, pp. 13), National Institute of
Polar Research.

Yanarl, K., T. Tatsumr and T. KikucHr (1974b): Geological map of West Ongul Island. Antarctic
Geological Map Series, Sheet 2 (with explanatory text, pp. 5), National Institute of Polar Research.

YosHIDA, Y., S. MURAUCHI and K. FUunwaAra (1964) : Submarine topography off the Kronprins
Olav Kyst. Antarctic Geology, ed. by R. J. Apig, North-Holland Publ. Co., Amsterdam, 710-714.

YosHIDA, Y. (1969) : Echo-sounding of ice-covered waters from surface of ice. Antarctic Rec., 34,
14-22.

HHEFE (1971) : HEET ) v A4 7 7BRORRITH L AR BROMEY, EIRETES
45, 93-118.

HHER (1973) : TEOMMY & KK OZES). @i, BRFEAbILMR, 7 Hhg, 237-281.

HINRHE « 75 ¥ (1957) : 1 KB BNBnEArImeE. mEk, 1, 1-13.

(197549 F 22 HXH#)



