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　　　　Explanatory　Text　of　Geological　Map
　　　　　　　　　　　　　　　　　　　　　of

Akarui　Point　and　Naga－iwa　Rock，　Antarctica

Keizo　YANAI1），　Koshiro　KIzAKI2〕，Kazuyuki　SmRAIsHI1），

　　　　　Yoshikuni　HIRoI3）and　Satoshi　KANIsAwA4）

1．Introduction

　　　The　Akarui　Point　is　a　bedrock　exposure　located　at　68°27’S－68°29’S　in　latitude

and　41°24’E－41°3ぴE　in　longitude，　about　95　km　northeast　of　Syowa　Station，　on　the

Prince　Olav　Coast．　The　bedrock　exposure　has　an　E－W　width　of　4　km　and　a　NS　length

of　3．7　km．　The　highest　point　is　l　l　5．2　m　above　sea　level　in　the　central　part　of　the

exposured　area．　Several　ponds　with　meltwater　appear　in　the　summer　season，　and

patterned　grounds　are　distributed　wide｝y（Plate　la）、

　　　Geological　survey　of　the　Akarui　Poillt　was　carried　out　for　the　6rst　time　by　K．

YANAI　of　the　I　5th　Japanese　Antarctic　Research　Expedition（JARE－15）iII　February

1975．　It　was　completed　by　K　KIzAKI　and　K．　SHIRAIsHI　of　JARE－21　in　1980．

　　　The　Naga－iwa　Rock　is　a　small　ice－free　area　situated　about　5　km　northeast　of　the

Akarui　Point．　It　extends　perperldicular　to　the　coastal　line　as　a　wedge－shaped　out．

crop　with　a　length　of　2　km　and　a　width　of　less　thall　l　km（Plate　lb）．　Geological

survey　of　this　area　was　carried　out　by　K．　SHIRAIsHI　of　JARE－21　in　1980．

　　　Geodetic　survey　of　the　Akarui　Point　was　perfOrmed　in　1975，1977，1979　and

1980．The　topographical　maps‘‘Akarui　Point　l　western　parゼ’，‘sAkarui　Point：eastern

part今’，　and“Naga－iwa　Rock”on　a　scale　of　l：25000，　compiled　from　the　air　photographs

taken　in　l981，were　published　in　1982．

2．General　Geology　and　Petrography

2．1．　G〈～ノ76γα19eolo9ア

　　　The　Akarui　point　and　Naga－iw・a　Rocl（are　bounded　by　the　Antarctic　Sea　on　the

north　and　northwest，　and　are　covered　by　the　continental　ice　on　the　southeast．　The

other　small　sides　of　these　bedrock　exposures　are　boullded　by　glaciers　of　various　scales．

Another　small　ice－free　area　is　separated丘om　the　main　area　of　the　Akarui　Point　and　an

ice　cliff　showing　a　typical　shear　moraine　is　observed　between　the　ice－free　areas（Piate　2）．

　　　The　basement　rocks　exposed　in　these　areas　are　classified　into　the　following　types

based　on　their　petrographical　characteristics．
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Garnet－biotite　gneiss（Gg）

1．1．　Kyanite－bearing　sillimanite－garnet－biotite　gneiss

I．2．　Garnet－biotite　gneiss

Biotite－hornblende　gneiss（Gb）

2．1．　Biotite－hornblende　gneiss

2．2．Granodioritic　migmatite

Hornblende－biotite　gneiss（granitic　migmatite）（Gbh）

Pyroxene　gneiss（Gp）

Metabasites（Am　and　Mb）

5．1．　Amphibolite

5．2．　Ultrabasic　granulite

Granite（Gr）and　peglllatite（Pg）

　　　　The　Akarui　Point　is　underlain　mainly　by　garnet－biotite，　biotite－hornblende，　and

hornblende－biαite　gneisses．　Part　of　the　biotite－hornblende　gneiss　and　hornblende－

biotite　gneiss　show　a　migmatitic　mode　of　occurrence　ill　the五eld，　and　gradually　change

to　each　other。　Subord且nate　amount　of皿etabasites　are　associated　with　these　rocks

as　collcordant　thin　layers　and　blocks．　The　occurrence　of　ultrabasic　granulite　is　charac－

teristic　of　the　Akarui　Poi五1t．　Some　ultrabasic　rock　colltaining　a　slnall　amount　of

sapphirme　of　bulder　shape　occurs　ln　the　metabasjtes（Plate　3a）．　T1〕e　compositional

layerings　as　weii　as　the　mineral　foliation　strike　NW－SE　and　dip　towards　NE　or　NW，

showing　antic五nal　and　synclinal　structures　in　the　western　part　of　the　bedrock　exposure

（Plate　3b）．　Small　masses（mostly　dikes）of　granite　and　pegmatite　occur　throughout

the　area．

　　　　The　Naga－iwa　Rock　is　underlain　mainly　by　well－layered　garnet－biotite　and　biotite－

homblende　gneisses．　Thin　layers　of　pyroxene　gneiss　and　amphibolite　are　intercalated

with　these　gneisses．　In　addition，　two　pyroxene－bearing　metabasite　occurs　as　a　con－

cordant　lensoid　body　in　garnet－biotite　gneiss．　The　compositional　layerings　as　well　as

mineral　foliation　strjke　NW－SE　and　dip　steeply　tw・ards　NE　or　NW．　Tight　intrafolial

folds　are　often　observed　in　the　gneisses．　Granite　and　pegmatite　intrude　extensively

into　the　gneisses　as　small　discordant　masses．　Gray　to　pinkish　crystals　of　K一飴ldspar

in　the　pegmatite　are　as　long　as　20　cm．

2．2．　」Pef”og〃μ）1～ア

　　　　The　most　important　petrographical　feature　of　the　bedrock　exposures　is　the　oc－

currence　of　ultrabasic　granulite，　pyroxene　gneiss，　and　two　pyroxene－bearing　rneta－

basite，　Orthopyroxene　is　a　Inain　constituent　mineral　in　these　rocks，　but　it　does　not

occur　in　the　other　rock　types．　Thus，　orthopyroxene　sporadicaUy　occurs　in　the　bed－

rock　exposures，　suggesting　that　these　areas　are　situated　at　the　transition　fVorn　the

amphibolite－facies　region　of　the　northeastern　part　of　the　Prince　Olav　Coast　to　the

granulite－facies　region　of　the　S6ya　Coast（HIRoIετα1．，1983a，　b；SHIRAIsHIε’α1．，

1984）．

　　　　The　occurrence　of　metastable　kyanite　with　abundant　stable　sillimanite　in　garnet－

biotite　gneiss　is　also　signi且cant，　because　it　indicates　that　the　regional　metamorphlsm

was　of　the　kyanite－sillimanite　type（HIRolθfα1．，1983b）．

　　　　Representative　bulk　chemical　compositions　of　the　rocks　in　the　areas　are　listed
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in　Table　l．

2．2．1．Garnet－biotite　gneiss

（1）　Kyanite・bearing　sillimanite－garnet－biotite　gneiss

　　　This　is　a　medium－grained　rock　containing　abundant　garnet　porphyroblasts．

Sillimanite　is　easily　distinguished　with　the　naked　eye．　The　constituent　minerals　are

kyanite，　sillimanite，　garnet，　biotite　plagioclase，　K－f＞ldspar，　quartz，　opaque　minerals，

apatite　and　zircon．　Small　amounts　of　secondary　muscovite　and　chlorite　are　also

present．　Kyanite　occurs　only　in　a　small　amount　as　subhedral　to　anhedral　inclusions

in　garnet　and　plagioclase（Plate　4a）．　Sillimanite　occurs　fごr　more　abundant　than

kyanite　does，　and　is　in　direct　contact　with　most　minerals　present．　Thus，　it　is　sa艶ly

concluded　that　kyanite　is　a　metastable　relic　forlned　at　an　earlier　stage　of　prograde

recrystallization　of　the　rock　during　the　same　regional　metamorphism（HIRolぴα1．，

1983a）．

（2）　Garnet－blotlte　gnelss

　　　This　is　a　nne－to　medium－grained　rock　with　granoblastic　to　lepidoblastic　texture．

This　rock　is　sometimes　characterized　by　brownish　green　plagioclase　which　is　common

in　pyroxene　gneiss　of　the　granulite　facies．　It　gradually　changes　to　biotite－hornl）lende

gneiss．　The　c皿stituent　minerals　are　garnet，　biotite，　plagioclase，　quartz，　opaque

minerals，　apatite　and　zircon．　K－fbldspar　is　an　additional　phase　in　some　cases．　Garnet

usually　occurs　as　porphyroblasts，　and　sometimes　shows　a　replacement　texture　by　the

mixture　of　biotite　and　plagioclase．

2．2．2．　Biotite－hornblende　gneiss

（1）　Biotite－hornblende　gneiss

　　　This　is　a　6ne－to　medium－grained　rock　with　granoblastic　texture．　It　is　sometimes

characterized　by　brownish　green　plagioclase　Iike　the　case　of　pyroxene　gneiss．　The

constituent　minerals　are　biotite，　hornblende，　plagioclase，　quartz，　opaque　minerals，

apatite　and　zircon．　Garnet　and　sphene　are　also　present　in　some　cases．　Hornblende

shows　pleochroism　with　X’＝pale　yellow　and　Z’＝green　to　brownish　green．　Plagio－

clase　is　antiperthitic　in　some　cases．

（2）　Granodioritic　migmatite

　　　This　rock　ranges　fヤom　the　heterogeneous　mixture　of　amphibolitic　blocks十granitic

material　to　a　more　homogeneous　but　banded　rock．　The　constituent　minerals　are

biotite，　hornb】ende，　plagioclase，　K－fddspar，　quartz，　opaque　minerals，　apatite　and

zircon．　Sphene　is　sometimes　an　additional　phase．　Secondary　chlorite　is　also　present

in　a　small　amount．　This　migmatitic　rock　is　characterized　by　the　occurrence　of　K－

fbldspar．

22．3．Hornblende－biotite　gneiss（granitlc　migmatite）

　　　This　is　a　fine・grained　leucocratic　rock　with　schlieren．　This　rock　gradually　changes

to　biotite－hornblende　granodioritic　migmatite．　The　constituent　minerals　are　horn．

blende，　biotite，　plagioclase，　K－f＞1dspar，　quartz，　opaque　minerals，　apatite　and　zircon．

Secondary　chlorite　and　muscovite　are　also　present　in　small　amounts．　This　rock　is

richer　in　K・f＞ldspar　and　quartz　and　poorer　in　ma且c　minerals　than　the　biotite－horn－

blende　granodioritic　migmatite．

2．2．4．　Pyroxene　gneiss

　　　This　is　a　medium－grained　rock　with　granoblastic　texture．　It　shows　compositional
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Akarui　Point
Locality

　No． 1 2 3 4 5 6 7 8

Sio2

Tio2

Al203

Fe203

FeO
MnO
MgO
CaO
Na20
K20
H20（＋）

H20（一）

P205

Total

40．02

0．19

8．09

3．20

7．85

0．17

32．25

3．70
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0．15

3．44

0．13

0．04
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01ivine－bearing　ultrabasic　granulite

Plagioclase－bearing　ultrabasic　granulite

Ultrabasic　granulite

Olivine－bearing　ultrabasic　granulite

Olivine－bearing　ultrabasic　granulite

Biotite－bearing　clinopyroxene　amphibolite

Biotite　amphibolite

Biotite－hornblende　gneiss
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Locality

　No．

Akarui　Point Naga－iwa　Rock

9 10 11 12 13 14 15

Sio2

Tio2

Al203

Fe203

FeO
MnO
MgO
CaO
Na20
K20
H20（＋）

H20（一）

P205

Total
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Biotite－hornblende　gneiss

Biotite－hornblende　gneiss

Hornblende－biotite　gneiss

Garnet－biotite　gneiss

Hornblende－biotite　gneiss

Two　pyroxene－bearing　amphibolite

Garnet－hornblende－bearing　pyroxene　gneiss

S．KANISAWA
H．ONuKI（SHIRAIsHIθτα’．，1984）
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layering　from　a　gamet－bearing　and　hornblende－f士ee　part　to　a　garnet－f士ee　and

hornblende－bearing　part．　The　constituent　minerals　are　orthopyroxene，　biotite，

plagioclase，　quartz，　opaque　minerals，　apatite　and　zircoll　with　garnet　and／or　hornblende．

Orthopyroxene　usually　occurs　as　subhedral　to　anhedral　grains，　and　is　in　direct　contact

with　most　minerals　present．　It　sometimes　includes　hornblende．　Garnet　usually

occurs　as　inclusions　in　plagioclase，　but　it　is　sometimes　in　direct　contact　with　other

mineralS．

2．25．Metabasites

（1）　Amphibolite

　　　　Ordinary　amphibolite　is　a　weakly　foliated　medium－grained　rock．　The　constitu－

ent　minerals　of　such　ordinary　amphibolite　are　clinopyroxene，　hornblende，　biotite，

plagioclase，　quartz，　opaque　Ininerals，　apatite　and　zircon．　Secondary　tremolite，

chlorite　and　calcite　are　usually　present　in　small　amounts．

　　　　Extraordinary　amphibolite（Sp．80N－2）is　found　as　a　lensoid　body　within　garnet－

biotite　gneiss　in　the　Naga－iwa　Rock．　The　constituent　minerals　of　the　rock　are　or－

thopyroxene，　clinopyroxene，　tremolite，　biotite，　plagioclase，　K－fddspar，　quartz，　opaque

minerals，　apatite　and　zircon．　Secondary　cummingtonite　and　magnesite　are　also

present．　The　amounts　of　plagioclase　K一琵ldspar　and　quartz　are　very　small．　This

rock　is　extremely　poor▲n　Al203　and　has　a　high　MgO／（MgO十FeO）ratio，　and　is　similar

to　pyroxenite　in　the　granulite－facies　area　both　in　bulk　chemical　composition　and

field　occurrence．

（2）　Ultrabasic　granulite

　　　This　is　a　melanocratic丘ne－to　medium－grained　massive　to　weakly　fbliated　rock．

The　constituent　minerals　are　orthopyroxene，　spine1，　hornblende，　biotite　and　apatite

with　plagioclase，　clinopyroxene，　olivine，　and／or　garnet．　01ivine　and　plagioclase　do

not　coexist．　Garnet　is　always　nlantled　by　the　symplektitic　intergrowth　of　ortho－

pyroxene，　plagioclase，　and　spinel，　and　does　not　coexist　with　clinopyroxene．　A　small

amount　of　sapphirine　is　present　in　some　cases．　Secondary　talc　and　cummingtonite

are　also　present　in　some　cases．
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