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Explanatory　Text　of　Geological　Map
　　　　　　　　　　　　　　　　　of

The　Belgica　Mountains，　Antarctica

Hideyasu　KoJIMA，＊Keizo　YANAI＊＊and　Tamio　NlsHIDA＊＊＊

1．The　Belgica　Mountains

　　　The　Belgica　Mountains，　located　at　72°18’S－72°43’S　latitude　and　30°57’E－

31°20’Elongitude，　Iie　between　the　Yamato　Mountains　and　the　Sφr　Rondane　Moun－

tains，　East　Queen　Maud　Land，　Antarctica．　This　situation　is　approximately　500　km

southwest　of　Syowa　Station　on　East　Ongul　Island　and　about　200　km　southwest　of

the　Yamato　Mountains．

　　　It　was　the　nrst　time　that　the　Belgian　party　visited　the　mountains　in　1958　for

surveying．　The　Belgian　party　revisited　the　mountains　in　1967　and　collected　rock

samples　from　four　sites．　A　brief　description　of　those　rock　specimens　was　given　by

Drs．　T．　V．　AuTENBoER　and　W．　RoY（AuTENBoER　and　RoY，1972）．

　　　　In　December　1979，　the　traverse　party　of　the　20th　Japanese　Antarctic　Research

Expedition　visited　the　mountains　and　carried　out　geological　survey，　surveying　and

meteorites　search　during　a　period　of　two　weeks．

　　　　The　Inountains　consist　of　three　Inassif、　and　several　nunataks．　These　massif㌔

called　northwest，　southeast　and　southwest　massif、　in　this　paper　occupy　the　main

part　of　the　mountains．　Most　of　the　massifs　and　nunataks　have　gentle　ridges　and

steep　wings．　In　the　northwest　massif，　the　north　wing　of　Mt．　Verhaegen　is　400

meters　of　walls，　and　Mt．　N．－D．　de　Lorette　has　some　needle－like　peaks．

　　　　In　this　area，　most　of　the　peaks　are　2300　to　2600　meters　high．　The　highest

peak　is　Mt．　Victor　with　over　2600　meters　elevation．　Ice　sur飽ce　of　the　eastern　area

is　about　300　meters　higher　than　that　of　the　western．　There　are　two　large　glaciers，

Glacier　Giaever　between　the　southwest　and　the　southeast　massifs　and　Glacier　Norsk

Polarinstitutt　between　the　northwest　and　the　southeast　massif、．　Some　outlet　glaciers

丑ow　over　the　southeast　and　the　southwest　massifもf士om　southeast　to　northwest．

One　of　them　is　the　Glacier　Giaever．　The　Glacier　Norsk　Polarinstitutt且ows　between

the　northwest　massif　and　the　southeast　massif　f士om　northeast　to　southwest．　On　the

other　hand，　bare　ice　is　distributed　mainly　on　the　west　side　of　the　massi丘．　The

Inoraine　nelds　covering　the　ice，　are　recognized　in　several　areas　adjacent　to　the　massifs

and　the　moraine　also　covers　some　part　of　basement　rocks．
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2．　General　Geology

　　　　The　Belgica　Mountains　are　situated　far　from　the　Yamato　Mountains　and　the

S¢rRondane　Mountains　at　a　distance　of　150－200　km．　The　mountains　consist　of

crystalline　basement　rocks　such　as　gran｛tic　gneiss，　hornblende－biotite　banded　gneiss，

Inarble　with　skarn，　amphibolite，　and　dyke　rocks．　The　geological　f＞atures　in　this

area　seem　to　be　more　similar　to　the　S¢r　Rondane　Mountains　than　to　the　Yamato

Mountains　which　are　characterized　by　widely　distributed　charnockitic　sequences

（SHIRAIsHI　and　KlzAKI，1979）．

　　　　The　crystalline　basement　rocks　in　this　area　are　called　Belgica　group　in　this　paper．

The　Belgica　group　is　divided　into　the　Belgica　upper　fbrmation　and　the　Belgica　lower

K）rmation．　The　lower　formation　is　distributed　in　the　southwestern　area　of　the　north－

west　massif　and　throughout　the　southwest　massif．　This　formation　is　characterized

by　predominance　of　granitic　gneiss　with　amphibolite　and　marl）le　and　skarn　beds．

　　　　The　upper　fbrmation　is　exposed　in　the　southeast　massif　and　in　main　part　of　the

northwest　massif．　This　Ibrmation　is　characterized　by　alternation　of　hornblende－

1）iotite　melanocratic　gneiss，　biotite　gneiss　and　quartz一允1dspathic　gneiss　with　well－

・developed　banded　structure　and　amphibolite．　Hornblende－biotite　melanocratic

gneiss　occupies　the　main　part　of　the　both　massi飴．　Furthermore，　some　Iayers　of

crystalline　limestone　and　thin　beds　of　garnet－biot輌te　gneiss，　clinopyroxene　gneiss

and　augen　gneiss　are　also　distributed．

　　　　Gentle　and　superposed　fblds　are　developed　throughout　the　region．

3．　Petrography

　　　　The　crystalline　basement　rocks　exposed　in　this　region　are　classified　into　the　fbl－

10wing　types　on　the　basis　of　their　mode　of　occurrences　and　petrographical　fbatures．
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　　Granitic　gneiss（Ggr）

　　Marble　and　skarn（UMb＆LMb）

　　Amphibolite（UAm＆LAm）
　　Hornblende－biotite　banded　gneiss　and　alternating　rocks（Ghb）

4．1．　Hornblende－biotite　gneiss

4．2．　Clinopyroxene－hornblende－biotite　gneiss

4．3．　Quartz－fddspathic　gneiss

　　Augen　gneiss（Gpo）

　　C1輌nopyroxene　gneiss（Gp）

6ユ．　Clinopyroxene　gneiss

6．2．　Clinopyroxene　biotite　gneiss

　　Garnet－biotite　gneiss（Ggb）

7，1．Gamet－biotite　gneiss

7、2．　Garnet　gneiss
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3．1．

8
．

9
．

10．

11．

Basic　meta－dyke（Bm）

Syenite（Sy）

Granodiorite－diorite（Grm）

Pink　granite（Grm）

uted　in　the　southerll　part　of　the　northwest　massif

most　part　of　crystalline　basement　rocks　in　this　region．

tized　structure．

grained

white　K－fbldspar．

quartz，　wlth　minor　amounts　of　primary　muscovite　and　zircon．

this　rock　apPears　fresh，

carbonate　and　sericite　under　the　microscope．

to　yellow　pleochroism．

fddspar，丘ne－to　coarse－grained，

teristlc　smoky　color．

3・2・　ルfαr／）］セα1τ4ぷκαrη（σMZ）（昆L」レfb）

　　　　Marble　and　skarn　occur　as　interlayered　several　beds　in　the　lower｛brmation　and

four　to　six　beds　in　the　upper　fbrmation．　These　beds　range　in　thickness　from　several

meters　to　approximately丘f、y　meters．　There　is　no　obvious　di飽rence　among　them

except　olle　bed　in　the　lower　fbrmation　which　consists　mainly　of　marble　gneiss．

Generally　marble　and　pale　green　to　green，　massive　clinopyroxe　rock　are　predominant

in　these　beds．　The　marble　and　skarn　are　classified　into　the　fbllowing　five　types　of

rocks　that　are　layered　or　randomly　mixed　with　one　allother．

Grα励c　gηε’∬（σgr）

Granitic　gneiss　is　the　largest　exposure　in　the　southwest　massif　and　it　is　distrib－

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　．　Th輌s　rock　occupies　the　lower－

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Sometimes　it　shows　a　migma－

　　　　　　　　　　It　is　leucocratic，　pinkish　gray　to　gray　in　color，　fine－to　medium－

　　　and　strongly　fbliated　characterized　by　abundance　of　pink，　occasionally

　　　　　　　　　　　　The　constituent　minerals　are　biotite，　K一丘ldspar，　plagioclase　and

　　　　’　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　In　hand　specimen，

　　　　　　　　　　　　　　　　but　most　of　plagioclase　are　characteristically　altered　into

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Biotite　shows　reddish－1）rown，　brown

　　　　　　　　　　　　　　　　Some　biotites　are　altered　into　chlorite　and　muscovite．　K－

　　　　　　　　　　　　　　　　　　　　　　shows　a　microcline　texture．　Quartz　has　a　charac一

（1）

（2）

（3）

（4）

（5）

Marble

Spinel－humite－dolomite－calcite　rock

Green　clinopyroxene　rock

Phlogopite　rock

Dark　l）rown　garnet　rock

Occasionally　small－sized　irregular　xenolithic　blocks　of　scapolite　occur　ill　association

with　these　rocks．　Scapolite　is　very　coarse－grained，　white　to　pale　blue　in　color　and

euhedral．

3．2．1．Marble

　　　　Marble　constitutes　a　main　part　of　the　marble　and　skarn　layers　with　green　clino－

pyroxene　rock．　The　marble　is　leucocratic，　white　to　very　pale　yellow　in　color，　coarse－

to　very　coarse－grained　and　equigranular　in　texture．　It　consists　mainly　of　calcite

with　minor　amounts　of　R）rsterite，　clinopyroxene　and　apatite．　Amount　of　fbrsterite

and　clinopyroxene　is　variable．　Where　these　minerals　are　abundant，　the　marble

grades　into　impure　marble．　Commonly負）rsterite　is　altered　to　surpentine．
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3．2．2．Spinel－humite－dolomite－calcite　rock

　　　　The　rock　occurs　in　association　with　thin　beds　or　lenses　of　phlogopite　rock．　It

is　Ieucocratic，　with　scattered　colored　millerals，　medium－to　coarse－grained，　and　equi－

granular　in　texture．　Humite　is　pale　orange　to　orange　in　color　with　euhedral　to　sub－

hedral　granular　texture，　and　shows　orange　to　pale　yellow　pleochroism．　Spinel　is

bluish　gray　and　euhedra1．　There　are　varieties　of　color　in　spinel　of　this　region．　Small

amounts　of　phlogopite　and　fbrsterite　is　also　fbund．

3．2．3．　Green　clinopyroxene　rock

　　　　This　pyroxene　rock　is　one　of　the　most　abundant　rocks　ill　limy　layers．　The

rock　is　pale　green　to　green　in　color，　medium－to　coarse－grained，　and　equigranular　in

texture，　being　composed　mostly　of　clinopyroxene．　Small　amounts　of　phlogopite，

amphibole，　scapolite　and　calcite　are　contained．

3．2．4．　Phlogopite　rock

　　　　Phlogopite　rock　occurs　as　thin　layers　or　lenses　in　limy　rocks．　The　layers　are

several　centimeters　to　several　tens　of　centimeters　thick．　Phlogopite　is　characteris－

tic　golden　yellow　in　color，　coarse－to　very　coarse－grained，　with　an　inequigranular

texture．

3．2．5．　Dark　brown　garnet　rock

　　　　This　rock　is　associated　with　other　limy　rocks，　but　sometimes　it　occurs　as　nodules

in　hornblende－biotite　gneiss．　In　the　latter　case，　dark　green　clinopyroxene　rock

（several　centimeters　thick）coversr　the　garnet　rock　like　a　crust．　Garnet，　dark　brown

in　color　and　anhedral，　shows　a　poikilitic　texture　with　clinopyroxene　and　epidote．

3．3．メ卿励01∫τθ（σ／4功（受L4沈）

　　　　Amphibolite　is　distributed　throughout　this　region。　In　the　lower　formation，

this　rock　occasionally　shows　an　agmatite　structure．　In　the　upper　formation，　amphib－

01ite　occurs　in　close　association　with　hornblende－biotite　gneiss．　The　rock　is　several

centimeters　to　several　tens　of　meters　thick　a耳d　alternating　with　hornl）lende－biotite

gneiss．　It　seems　that　a　large　amount　of　amphibolite　is　distril）uted　ill　the　northwest

Inargine　near　Mt．　Bastin．

　　　　Generally　this　rock　is　greenish　black　in　color　and　medium－to　coarse・grained．

Under　the　microscope，　it　shows　a　granoblastic　to　lepidoblastic　texture．　It　contains

pale　green　clinopyroxene　which　occurs　as　spots　and　occasionally　as　thin　layers．

Constituent　minerals　are　clinopyroxene，　hornblende，　biotite，　plagioclase　and　quartz，

with　minor　amounts　of　sphene，　apatite　and　zircon．　Amount　of　clinopyroxene　and

biotite　is　variable．αinopyroxene　is　fine－to　medium－grained，　anhedral　and　pleo－

chroic　colorless　to　pale　green．　正lomblende　is　green　and　brown　in　color　and　sub－

hedral　to　anhedral．

3・4．　」7brηわ」θη∂θ一b’oτf∫θbαη庇49ηθfぷぷαη4α1τθrηατ’ηg　rocた5（G肪）

　　　In　this　region，　hornblende－biotite　gneiss　is　predominant　and　occupies　a　main

part　of　the　upper　fbrmation．　The　gneiss　is　alternating　with　a］mphibolite，　biotite
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gneiss，　quartz－fddspathic　gneiss　and　clinopyroxene　gneiss．　Banded　structure　of　the

gneiss　is　well　developed　in　the　region．　The　rock　is　divided　into　clinopyroxene－

bearing　type　and　clinopyroxene－f士ee　type．　Furthermore，　the　relative　amounts　of

hornblende　and　biotite　are　variable，　so　the　rock　type　grades　from　hornblende－

biotite　gneiss　to　biotite－hornblende　gneiss．　In　this　paper，　however，　hornblende－

biotite　gneiss　and　biotite－hornblende　gneiss　are　described　as　hornblende－biotite　gneiss．

3．4．1．Hornblende－biotite　gneiss

　　　　This　rock　is　melanocratic，　dark　gray　to　brownish　black　in　color，6ne・・to　medium－

grained，　and　shows　a　granoblastic　to　lepidoblastic　texture．　It　is　composed　mainly

of　hornblende，　biotite，　plagioclase，　K－fddspar　and　quartz，　with　minor　amounts　of

apatite，　zircon，　sphene　and　opaque　minerals．　Hornblende　is　subhedral　to　anhedral

and　pleochroic　brownish　green　to　yellow．　Biotite　shows　dark　brown　to　brownish

yellow　or　reddish　brown　to　yellow　pleochroism．　K－fddspar　shows　a　microcline

texture　and　quartz　shows　wavy　extinction．

3．4．2．　Clinopyroxene－hornblende－biotite　gneiss

　　　　Asmall　amount　of　clinopyroxene－hornblende－biotite　gneiss　is　interlayered　with

hornblende－biotite　gneiss．　This　rock　is　melanocratic，　dark　gray　to　brownish　black

in　color，丘ne－to　medium－grained，　and　shows　a　granoblastic　to　lepidoblastic　texture．

It　consists　mainly　of　clinopyroxene，　hornblende，　biotite，　plagioclase　and　quartz，

with　minor　amounts　of　apatite，　zircon，　sphene　and　opaque　minerals．

3．4．3．　Quartz－fddspathic　gneiss

　　　　This　gneiss　is　distributed　throughout　the　upper　fbrmation，　and　alternating　with

hornblende－biotite　gneiss．　It輌s　several　centimeters　to　several　meters　thick，1eucocrat－

ic，　white　to　light　gray　in　color，　and　medium－to　coarse－grained．　The　rock　is　strongly

R）liated　due　to　parallel　orientation　of　quartz　and飴ldspar．　Constituent　minerals　are

K－fddspar，　plagioclase　and　quartz　with　minor　amounts　of　biotite　and　muscovite．

K－fddspar　shows　a　microcline　texture　and　plagioclase　is　altered　to　carbonate　and
　　ロ　　　の

ser1Clte．

35．メμ9θη9ηθ∫∬（qρo）

　　　　Asma11　amount　of　augen　gneiss　is　associated　with　other　alternating　gneisses　in

the　upper　fbrmation．　The　rock　is　approximately　ten　centimeters　to　several　meters

thick，　mesocratic　and　coarse－to　very　coarse－grained．　It　consists　mainly　of　biotite，

K－fddspar，　plagioclase　and　quartz．

3．6．　C1仇ρρアγoxθ〃ε9ηe∫5ぷ（砲）

3．6．1．　Clinopyroxene　gneiss

　　　This　rock　occurs　in　a　peak　near　Mt．　de　Maere．　It　is　several　meters　to　approxi－

mately　ten　meters　thick　The　rock　is　dark　greenish　gray　in　color，　medium・grained

and　shows　a　granoblastic　to　lepidoblastic　texture．　Medium－grained，　pale　brown

sphene　is　abundant．　Constituent　minerals　are　mainly　clinopyroxene，　plagioclase，

quartz　and　sphene，　with　minor　amounts　of　hornblende　and　opaque　minerals．　Horn一
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1）lende　shows　green　to　bluish　green　pleochroism，　seems　to　be　secondary　mineral　de・

rived　f㌃om　clinopyroxene．　Chnopyroxene　is　subhedral　to　anhedral　and　shows　color－

less　to　pale　green　pleochroism．　Sphene　is　one　to　two　millimeters　across，　euhedral

and　pleocroic　reddish　brown　to　pale　brown．

3．6．2．　Clinopyroxene－biotite　gneiss

　　　　Asmall　alnount　of　dinopyroxene－biotite　glleiss　occurs　in　the　northern　wing　of

Mt．　Bastin．　It　is　concordant　with　hornblende－biotite　gneiss．　This　rock　is　melano－

cratic，　black　to　brownish　black　in　color，　and　fine－to　mediuln－grained．　In　hand

specimen，　K－fddspar　shows　schillarization．　Constituent　minerals　are　mainly　clino．

pyroxene，　biotite，　K・fbldspar　and　quartz，　with　accessory　sphene　and　apatite．　K一

飴ldspar　shows　a　distinct　perthite　texture．　Clinopyroxene　is　approximately　one

millimeter　across，　anhedral　and　shows　colorless　to　pale　yellow　pleochroism．　Biotite

is　pleochroic　reddish　brown　to　pale　brownish　yellow．

3．7．　（7醐θ∫－bio’∫τθ9ηθ」∬（Ggろ）

3．7．1．Garnet－biotite　gneiss

　　　Only　one　layer　of　garnet－biotite　gneiss，　several　meters　thick，　is　fbund　in　the

northwestern　margine　of　the　northwest　massif．　This　rock　is　weathered　brown　in

color，　medium－grained　and　shows　compositional　banding　with丘rromagnesian　and

quartz．飴1dspathic　bands．　Main　constituents　are　gamet，　plagioclase，　K一允1dspar

and　quartz，　with　accessory　zircon，　apatite　and　opaque　minerals．　Garnet　is　several

millimeters　across，　anhedral　and　shows　a　poikiloblastic　texture．　Biotite　shows　brown

to　pale　yellow　pleochroism．

3．7．2．Garnet　gneiss

　　　This　rock　is　fbund　in　association　with　garnet－biotite　gneiss．　It　is　only　fifteen

centimeters　thick，　leucocratic，　pale　brown　in　color　and　granol）lastic　equigrallular　in

texture．　The　rock　is　similar　to　the　gamet　gneiss　distributed　near　Syowa　Station　on

East　Ongul　Island．　It　consists　of　garnet，　plagioclase　and　quartz　with　minor　biotite．

3．8．　・Bαぷ∫cη2e’α一4ン夫θ（B〃2）

　　　This　dyke　consists　of　biotite　clinopyroxenite　alld　amphibolite，　and　is　distributed

mainly　in　the　vicinity　of　Mt．　Lahaye，　Mt．　Van　Mieghem　and　Mts．　Perov，　center　of　the

mountains．　It　is　some　tens　of　centimeters　to　several　tens　of　rneters　thick，　and　dis・

cordant　with　wall　rocks．

3．9．　δψθη∫’e（Sン）

　　　　Small　mass　of　syenite　intrudes　into　hornblende－biotite　gneiss　and　amphibolite．

This　rock　is　a　fbw　meters　to　approximately　ten　meters　width，　melanocratic，　fine－to

medium－grailled　and　shows　strong　fbliation．　It　consists　of　clinopyroxene－bearing

assemblage　and　dinopyroxene－f士ee　assemblage．　Collstituent　minerals　of　syenite

are　clinopyroxene，　hornblende，　biotite，　plagioclase，　K・fbldspar　and　quartz，　with

minor　sphene，　zircon　and　apatite．　Clinopyroxene　is　pale　yellowish　green　and　partly
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altered　to　hornblende．　Biotite　shows　dark　brown　to　pale　yellow　pleochroism　and

pleochroic　halo．　K－fbldspar　shows　a　microcline　texture．

3．10．　Grαη06ガorj’θ芦1）‘or∫’θ（G「”2）

　　　This　rock　is　distributed　in　the　vicinity　of　Mt．　Solvay，　Mt．　Van　Mieghem　and

Nakanagaone（tentative）．　It　occurs　as　clean－cut　dykes　ranging　in　width　from　several

meters　to　approximately　ten　meters．　The　rock　is　melanocratic　to　mesocratic　and

丘ne－to　medium－grained．

3．11．　Pi〃瓦97αη∫τθ（Ggr）

　　　Pink　granite　is　subdivided　into　two　types．　One　occurs　as　network　dyke　ranging

in　width　f㌃om　scores　of　centimeters　to　several　meters　in　the　upper　fbrmation．　The

other　is　straight　and　clear－cut　dyke．　The　fbrmer　is　leucocratic，　medium－grained　and

occasionally　grades　into　pegmatite．　The　latter　is　leucocratic，　pink　to　reddish　gray

in　color　and　medium－grained．　The　dyke　is　composed　of　biotite，　K－fbldspar，　plagio・

clase　and　quartz．

4．Geologic　Structure

　　　Two　types　of　folds　were　fbund　in　this　region．　One　type　is　a　series　of　northwest

to　southeast　trending］R）ur　fblds，　which　are　gentle　to　open　fblds　developed　between

Mt工ahaye　and　Mt．　Van　Mieghem，　southern　part　of　Mts．　Perov，　near　Mt．　de　Limburc

Stirum　and　between　Kitanagaone（tentative）and　Mt．　Gara（tentative）．　The　other

type　trending　northeast　to　southwest　is　a　gentle　anticline　and　is　superposed　on　the

fbrmer．　It　is　developed　from　the　center　of　Glacier　Norsk　Polarinstitutt　to　the　south．

west　massif．
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