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Explanatory　Text　of　Geological　Map

　　　　　　　　　　　　　　　　　of

Capc　Hinode，　Antarctica

Keizo　YANAI＊and　Terumi　IsHIKAwA＊＊

　　　The　map　available　was　l：250，000　Prince　Olav　Coast　published　in　l963．　Field

scientists　used　also　fbr丘eld　work　aerial　photographs　which　were　produced　to　a

scale　of　approximately　l：25，500　by　thc　6th　Japanese　Antarctic　Rcsearch　Expedi・

tion（JARE－6）．　In　the　l973－74　summer　season　a　makeshift　map　of　topography

drawn　to　a　scale　of　1：25，000　was　also　used．

　　　The　Capc　Hinode　is　a　Iarge　ice・f士ce　area　situated　betwecn　Syowa　Station　and

Molodezhnaya　Station（USSR）．　This　area　is　bounded　by　Antarctic　Sea　on　the

north　and　west，　and　is　covered　with　continental　bare．ice　on　the　southeastcrn

margil1；the　highest　point　is　about　200　m　above　the　sea　level　near　the　continental

ice（Figs．2and　3）．　It　seems　that　the　area　previously　was　covcrcd　with　ice　sheet　all

over，　because　many　glacial　fbatures　remain　on　the　ice・丘ce　sur伍ce．　In　the　summcr

season，　many　lakes　and　ponds　611ed　with　melt　water　appear　in　thc　lower　part　of

the　area，　and　melt　water　from　the　continental　ice　fbrms　smaU　stream　and桓lls．

　　　An　anorthositic　gneiss　is　wcll　exposed　in　the　main　part　of　the　area．　Othcr

gneissose　rocks，　which　are　generally　exposed　in　the　LUtzow－Holm　Bay　area，　and

arnphibolite　penetrated　by　granitic　intrusions　are　also　exposed　to　a　lcsscr　extent．

Glacial　morainic　rocks　are　scattered　in　the　greater　part　of　the　area．

　　　Thc　geological　map　of　the　Cape　Hinode　was　compiled　by　K．　YANAI．

1．Introduction　and　General　InR）rmation

　　　Cape　Hinode，160　km　northeast　of　Syowa　Station　in　East　Antarctica，　is　situated

between　68°08’S　and　68°12’S　Iatitudes　and　42°36’E　and　42°46’E　longitudes．　This

region　was　mapped　for　the丘rst　time　by　the　Geographical　Survey　Institute，　Japan，

in正963．　Thc　map　of　l：250，000　Prince　Olav　Coast，　which　includes　thc　Cape

Hinode　area，　was　compiled　on　the　basis　of　vertical　and　oblique　air　photographs

taken　in　l957，1959　and　1962（Figs．1a　and　Ib）and　controlled　by　astronomical

stations　established　by　JARE－1，－4，－5　and－6．　A　detailcd　topographic　map　of

the　Cape　Hinode　area　on　the　scale　of　1：25，000　was　publishcd　in　l975　by　the

Geographical　survey　Institute，　Japan．

＊　National　Institute　of　Polar　Research，9－10，　Kaga　1－chome，　Itabashi－ku，　Tokyo　I　73．

＊＊Mitsui　Kinzoku　Engineering　Co．，　Ltd．，1，2’chome，　Nihonbashi－Muromachi，　Chuo－ku，　Tokyo

　　　lO3．



2 Keizo　YANAI　and　Terumi　IsHIKAwA

　　　The　geology　of　the　Cape　Hinode　area　was　surveyed　fbr　the丘rst　time　by

T．IsHIKAwA　in　January，1972（JARE－13）．　K．　YANAI　visited　the　area　R）r　further

geological　studies　during　December　l973　and　January　l974（JARE－15）．

　　　Other　scicntific　observations　carried　out▲n　this　area　were　as　fbllows：ageo・

morphological　surveys　by　Y．　YosHIDA　in　l968　and　by　K．　MoRlwAKI　in　l972　and

1973－74，abiological　and　Iimnological　survey　by　H．　ToMINAGA　in　l968　and　by

M．AoYANAGI，　K　KoBAYAsHI　and　S．　KARAsAwA　in　l972　and　1973－74，　a　geochemical

survey　by　M．　SANo　in　l973－74，　a　glaciological　survey　by　H．　NARITA　in　l972，　and

measurements　of　astro・control　points　and　gravity　values　by　Y．　KIMuRA　in　l972．

2．　Gencral　Geology　of　Cape　Hinodc

2．1．　General　geology

　　　Geology　of　the　Cape　Hinode　area　is　collsiderably　dif［＞rent伽m　that　of　the

nearly　LUtzow－Holm　Bay　region．　The　Cape　Hinode　area，｛br　cxample，　is　charac・

terized　by　anorthositic　gneiss　and　garnet・bearing　anorthositic　gniess　which　is　sccn

only　rarely　in　the　LUtzow－Holm　Bay　region．　Subordinate　rock　typcs　are　garnet

gneiss，　hornblende　gneiss，　amphibolite　glleiss，　granites，　and　metabasites．　Com－

pletely　absent伽m　the　Cape　Hinode　area　arc　the　pyroxene　gnciss，　porphy－

roblastic　gneiss，　and　marble　R）und　outcropping　prominently　in　the　LUtzow－Holm

Bay　region．　Age　determinations，　and　detailed　pctrological　and　chcmical　studies

remain　to　be　made　in　the　fUture．

2．2．　Petrography

　　　The　rocks　cxposed　in　this　arca　are　classified　into　the　fbllowing　units　on　the

basis　of　their　mode　of　occurrcnce　and　petrographic　fξaturcs．

　　　（1）Metabasites（Bm）

　　　（2）Amphibolite（Amp）

　　　（3）　Anorthositic　gneiss（Gan）

　　　（4）　Garnet・bearing　anorthositic　gneiss（Gga）

　　　（5）　Hornblende　gneiss（Gh）

　　　（6）　Garnet　biotite　gneiss（Ggb）

　　　（7）　Garnet－bearing　granitic　gnciss（Ggg）

　　　（8）Amphibolite　d玉ke（Amd）

　　　（9）　Granite（Gr）

　　　（10）Pegmatite（Pg）

　　　（ll）Unconsolidated　sediments（At）

2．2．1．　Mεεαろα5∂β∫（・Bηの

　　　Metabasites　show　two　modcs　of　occurrence．　Those五）und　northwest　of　Maigo

Pcak　are　roughly　equidimensional　bodics　of　ultrabasic　metamorphic　rocks　rang・

ing伽m　a　fbw　ccntimeters　to　about　l　m　in　diameter　includcd　within　hornblende

gnelss．　The　othcr　mode　is　as　thin　layers　and　lenses　of　basic　metamorphic　rocks

within　allorthositic　gneiss　and　garnct　gneiss，　occurring　at　Kikko　Terrace　and　in

central　part　of　the　area．
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　　　The　R）rmer　type　consists　of　medium・to丘ne・grained　non－oriented　crystals．

These　rocks　arc　reddish　gray　to　reddish　brown　in　color，　and　composed　of　garnet，

pyroxene　and　plagioclase．　The　latter　is丘ne－grained，　weakly　fbliated，　gray　to

dark　gray　in　color，　alld　composcd　principally　of　biotite　and　quartz，　with　minor

hornbiende　and　plagioclase，　and　generally　no　garnet．　The　gray　color　is　due　to

the　large　quantity　of　biotite，　which　shows　yellow　to　brown　pleochroism　and　con－

tains　zircon　inclusions．　The　hornblende　displays　green　to　pale　brown　pleochroism．

Asmall　f｝action　of　the　less　abundant　plagioclase　shows　distinct　twin　crystals．

The　quartz　content　ranges　from　30　to　401nodai　percent．　The　quartz　crystals

are　clear，　with　a　weak　wavy　extinction．　Accessories　are　mainly　apatite，　with

some　zircon　and　opaquc　minerals．　Secondary　minerals　are　chlorite　and　sericite，

which　occur　as　subhedral　to　anhedral　grains．

2．2．2．　∠fηψ乃iろoZμε（∠1ηψ）

　　　This　rock　is　distributed　in　the　southern　part　and　at　the　southwest　end　of

this　area．　The　rock　is　markedly丘）liated　due　to　parallel　orientation　of　ma6c

minerals　and　thin　layers　of　salic　minerals．　It　is　6ne－to　medium－grained　in

texture，　and　black　in　hand　specimen．　The　leucocratic　paraHel　layers　are　partially

fblded．　The　rock　is　concordant　with　garnet・bearing　anorthositic　gneiss　and　garnet

gneiss，　but　is　intruded　discordantly　by　granite（Fig．4）・

　　　Constituent　minerals　of　the　amphibolitc　are　hornblende，　clinopyroxene，　biotite，

plagioclase　and　quartz．　The　rock　is　characterized　by　its　major　abundance　of

hornblellde（30－40　percent）alld　the　absence　of　garnet　and　potassium　fξldspar．

Hornblende　is　euhedral　to　subhedral，　shows　green　to　yellow　brown　pleochroism，

and　commonly　includes　opaque　minerals．　Clinopyroxene　is　pleochroic丘om　color－

less　to　pale　green　and　occurs　in　a　small　amount．　Biotite　shows　deep　brown　to

yellow　brown　pleochroism，　and　grades　in　abundance丘om　miner　to　rare．　Plagi・

oclase　abllndant　in　the　rock　is　euhedral　to　subhedral，　and　twinned　on　the　albite

to　albite－Carlsbad　laws．　qコuartz　is　anhedral　and　usually　shows　wavy　extinction．

Accessorics　are　opaque　minerals，　zircon　and　apatite．　Apatite　is　common．

2．2．3．　∠4ηoγ疏05髭iog72εi∬（Gαη）

　　　Anorthositic　gneiss　is　lnost　widespread　in　the　middle　and　eastern　parts．of

this　area．　It　is　medium・graincd，　becoming　coarser　where　granitized（Fig．5）．　The

rock　has　a　generally　granulitic　texturc　with　wcak負）liation　due　to　parallel　orien・

tation　of　mafic　and　salic　minerals．　The　latter　are　characteristically　colorcd　dark

to　pale　or　grayish　violet（Fig．6）．　Feldspar　in　the　rock　sometimes　shows　a　milky

color　and　weak　schiller．

　　　The　anorthositic　gneiss，　showing　a　gradual　transition　to　garnet－bearing　anor’

thositic　gnciss　aIld　hornblende　gneiss，　is　composed　of　hornblende，　biotite，　plagi－

oclase　and　quartz．　Potassium丘ldspar　and　garnet　arc　rarely　present．　Q〕uartz

and　plagioclase　are　most　common．　Plagioclase　occurs　as　subhedral　grains　twimed

on　the　albite　and　periclinc　laws，　and　includes　rare　thin　laths　of　potassium丘1d’

spar（antiperthite）．　q〕uartz　occurs　as　anhedral　grains　filling　the　interstices　between

other　minerals，　and　shows　distinct　wavy　extinction．　Biotite　shows　brown　to
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yellow　brown　pleochroism．　Hornblende　shows　green　to　pale　brown　pleochroism．

Ma丘c　minerals　usually　contain　opaque　minerals　and　zircon．　Secondary　alteration

of　the　constitucnt　mincrals　is　vcry　weak．　Accessories　are　zircon，　opaque　minerals

and　apatite．

2・2・4・　Gαγηε膓・6θαγi㎎αηoπ乃05髭iε9ηθi∬（Ggα）

　　　Th三s　rock　is　distributed　to　the　west　of　Otomc　Point．　It　is丘ne・to　medium・

grained，　and　similar　in　apPearance　to　the　abovc－mentioned　anorthositic　gneiss，

but　contains　a　very　small　amount　of　garnet　and　looks　morc　leucocratic　than　the

anorthositic　gneiss．　It　sometimes　has　a　pale　violet　color　due　to　colored　salic

minerals，　as　described｛br　the　anorthositic　gneiss．　Weak　lbliation　of　the　rock　due

to　the　orientation　of　ma丘c　minerals　can　be　rccognized　in　the丘cld．

　　　The　rock　contains　biotite，　garnet，　plagioclase　and　quartz，　with　occasional

horllblende．　Garnet　occurs　as　small　grains，　aggregated　with　biotite・Thus・ill

both　apPearance　and　petrographic　fbatures　this　rock　is　similar　to　the　aIlorthositic

　　　コ
gnelSS・

2．2．5．　1ゴ0γη6／θη∂εgηε乞∬（G乃）

　　　Hornblende　gneiss　is　fbund　at　Otolne　Point，　from　the　middle　part　of　the

area　to　the　northern　part　of　Peng血Hcights，　and　also　to　the　north　of　Maigo

Peak・　The　rock　is　fbund　within　the　anorthositic　gneiss　along　the　boundary　with

pegmatite，　and　thus　is　a　granitized　equivalent　of　the　anorthositic　gneiss，　with　all

major　minerals　occurring　typically　as　anhedral　grains．　A　similar　phenomenon

was　recognized　in　the　pyroxene　gneiss　of　the　LUtzow・Holm　Bay　region．

　　　The　hornblende　gneiss　is　medium－grained，　light　gray　and　pinkish　gray，　show－

ing　strong　fbliation　and　a　granular　texture．　The　rock　is　composcd　of　biotite・

hornblende，　plagioclase　and　quartz，　with　pyroxene　and　potassium　fddspar　rarely

present・The　rock　is　characterized　by　the　absencc　of　garnet・　Hornblende　shows

green　to　yellow　brown　pleochroism．　Biotitc　shows　browll　to　yellow　brown　pleo・

chroism．　Plagioclase　is　twinned　on　the　albite　and　albite－Carlsbad　laws．〈辺uartz

shows　distinct　wavy　extinction．　Accessories　are　apatite，　zircon，　muscovite　and

opaque　minerals．

2・2・6・　Gαγη6τ　δZo彦友ε9ア26i∬（Gど6）

　　　Garnet　biotite　gneiss　occurs　as　thin　layers　within　amphibolites　in　two　out・

crops　in　the　southwestern　part　of　this　arca．　This　gneiss　is　intruded　concordantly

by　granitic　rock　and　concordantly　contacts　amphibolite．　It　is　mantled　in　many

places　by　moraine　deposits．　It　is　characterized　by　relatively　large　porphyroblasts

of　garnet　O．5－l　cm　in　diameter．　The　gneiss　is　medium－to　coarse・grained　alld　has　a

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　concentratlon　of　biotitedistinct　gnelssosc　structure　displayed　by　the　laycred
flakes．

　　　Constituent　minerals　are　garnet，　biotite，　sillimanitc　and　quartz．　Garnet　ls

euhedral　to　subhedral，　and　includes！arge　amounts　of　6ne－grained　quartz　and

biotite．　Biotite　shows　reddish　brown　to　brown　pleochroism　and　includes　zircon，

apatite　and　opaque　minerals．　Sillimanite　is　colorless　and　commonly　occurs　as
fibres，　needles　and　long　prismatic　crystals．　Quartz，　occurring　as　relatively　la「9e
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gnelss　and　garnet・bearlng　gramtlc　gnelss・The　dikes　are　small　m　scale，　but

petrographically　they　are　amphibolite・The　rock　is　characterized　by　relatively

large　crystals　of　porphyroblastic　plagioclasc，　approximately　2　cm　in　diamcter，

showing　dark　to　violet　grayish　color　in丘ne・grained　dark　matrix．

　　　Constitucnt　minerals　of　the　rock　are　homblende，　biotite，　plagioclase，　quartz

and　potassium丘ldspar．　Quartz　and　potassium丘ldspar　are　small　in　quantlty，

but　plagioclase，　hornblcnde　and　biotite　are　fbund　in　large　quantities．　The　dark

crystals，　shows　a　distinct　wavy　extinction．　Accessories　are　apatite，　zircon　and

opaque　minerals．

2．2．7．　Gα7ηθ彦・ろθατ幼99「α痂彦乞69η6i∬（砲9）

　　　Gamet－bearing　granitic　gneiss　occurs　only　in　the　northwest　part　of　Maigo

Peak　as　thin　laycrs　in　the　hornblende　gneiss．　It　is　ulliK）rlnly　finc’to　medium’

grained，　granulitic　in　texture，　with　a　gray　color　in　hand　specimen．　The　weak

負）liation　of　the　gneiss　is　due　to　parallel　orientation　of　biotite　and　colorless　min’

erals　in　gray　salic　minerals．　The　rock　is　characterized　by　garnet，　di丘ring仕om

the　hornblende　gneiss　which　lacks　garnet，　but　in　modc　of　occurrence　it　is　similar

to　the　latter．　The　relation　between　this　gneiss　and　the　hornblende　gneiss　is　one

of　gradual　transition。

　　　Constituent　minerals　are　garnet，　biotite，　plagioclase，　perthite　and　quartz．

Petrographic　fbatures　of　the　gneiss　arc　similar　to　those　of　the　hornblendc　gneiss

except　fbr　the　garnet．　Garnet　is　subhedral　and　shows　colorless　to　pale　yellowish

Pleochroism．

2．2．8．　∠4ημ）乃iろoおrβ∂iんθ（、47η∂）

　　　Amphibolite　dikes　are　fbund　intruded　at　two　localities　in　this　area：one　is

about　400　m　south　of　Penguin　Heights　in　the　anorthositic　gneiss，　and　the　other

is　about　600　m　northwest　of　Maigo　Peak　in　the　anorthositic　gneiss，　hornblende

gray　color　of　the　rock　is　due　to　the　large　proportion　ofma丘c　minerals　and　gray，

colored　plagioclase．　Porphyroblasts　are　all　plagioclase　with　broad　zoned　rims

which　becomc　more　albitic．

2．2．9．　Gγごzη∬θ（Gr）

　　　The　granite　occurs　as　discordant　dikes　and　sheets　in　the　amphibolite　of　the

southern　part　of　the　arca（Fig・4），　and　sometimcs　as　concordant　sheets　in　the

garnet　gneiss　in　the　south・southwestern　part．　It　is　light　gray　in　color，　medium－

to　coarse－grained，　alld　usually　massive．　It　has　a　gneissose　structure　and　is　gener．

ally　homogeneous・
　　　The　rock　is　composed　of　biotite，　plagioclase，　quartz　and　potassium丘ldspar．

Plagioclasc　and　quartz　are　large　in　quantity・　Potassium　feldspar　is　usually　homo・

geneous　with　partially　altered　rims・

2．2．10．　Pεgmαz訂ε（1「9）

　　　pcgmatite　occurs　as　clear・cut　veins　and　dikes　in　the　medial　part　of　this　area．

Straight　dikes　of　pegmatite　are　about　l　m　wide　and　l　km　long，　trendillg　N－S

across　the　fbliation　of　the　basement　rocks，　paralleling　joint　patterns．　Along　the

boundary　of　the　pegmatite，　hornblende　gneiss　occurs　with　a　width　of　a　fξw
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ccntimeters　to　l　m（F三9．7）．

　　　Thc　pegmatite　is　pink－colored　and　composed　of　potassium丘ldspar（perthite）

and　pure　quartz，　with　small　amounts　of　plagioclase，　biotite，　magnetite　and　beryl

（Fig．8）．

2．2．11．　～ニノ万60ηぷoZi友’θ∂」ε4iη2θηZ∫（メ4τ）

　　　Abundant　sediment　accumulations　occur　in　the　lower　part　of　the　icc－free　area，

ill　the　middle　part，　and　along　the　margin　of　the　continental　ice　in　the　south，

but　at　highcr　elevations　these　materials　are　scattered．　For　the　most　part　they

are　glacial　deposits　which　accumulated　around　the　contillental　ice　and　R）rmed

Inoraine　banks．　The　deposits　are　poorly　sorted　mixtures　of　gravel，　sand　and　silt

（Fig．9）．　Stone　circles　occur　around　the　pond　and　oll　the　morailles（Fig．10）．

Most　of　the　constitucht　rocks　of　thc　moraines　are　granites，　migmatites　and　gneisses

in　abundance，　and　marble，　skarn　and　thermally　metamorphoscd　dolerite　in　small

amounts（Fig．11）．　The　moraines，　however，　do　not　contain　examples　of　the

anorthositic　gneiss　which　is　well　exposed　in　this　area．　Thercfbrc，　the　anorthositic

gneiss　may　not　be　abundantly　distributed　beneath　the　continental　ice　sheet．

3．　Geological　Structure

　　　General　strike　of　the　fbliation　and　fbld　axes　is　NW－SE　and　the　dip　of　thc

丘）liation　ranges丘om　vertical　to　40°．　The　half　dome　of　the　anticline　is　fbund

between　Otome　Point　and　Penguin　Heights．　The　dome　dips　steeply　in　this　eastcrn

limb　but　gcntly　in　its　wcstern　and　southern　limbs．　A　syncline　trending　about

N70°W　is　fbund　in　the　southern　part，　dipping　steeply　on　both　sides．
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