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1．lntmdロction

　　　　Mount　Riiser－1且rsen（66°45’S，50°45’E）is　l㏄ated　o杣e　no血㎝coおtline　of

Adams巧ord　along　Amundse皿Bay，　westem　Enderby　Land，　East　Antarc6ca（Fig．1）．

Geological　study　of　the　Enderby　Land　started　only　in　l930　when　Mawson’s　Bri6sh，

Austmlian　and　New　Zealand　Antarctic　Research　Expedition　landed　at　P⑩clamadon　Island

（Mawson，1932）．　Du亘ng　dle　1950s　and　1960s，　bdef　visits　were　made　to　scattered

1㏄alides　d皿）ughout　Enderby　Land　by　Austr凪ian　Bureau　of　Mine陥1　Resour㏄s　geoloi口sts

attached　to　the　Austlalian　National　Anta㏄tic　Research　ExpediUons（Cmhn，1959；

McLeod，1959，1964；Rucker，1963；McLeodε1㎡．，1966）．　Geologists　of　the　Soviet

Antarctic　Expedi丘on　undertook　more　extensive　l：1，000，000－scale　mapping　of　Enderby

Land　in　1960s（Kamenev，1972，1975；Grikurovααム，1976）．　Australian　geologists

petfbmed　systematic佗gio面studies　of　Bnderby　Land　in　1974－80，　where　all　m司or

outcrops　in　Bnderby　Land　were　examined　by　helicopter－supported　operations．

　　　　The　Japanese　A血㎞c6c　Resea1℃血Expedition　（JARE）has　conducted　geological

surveys　and　investigadons　of　the　Amundsen　Bay　and　Casey　Bay　areas　of　westem

Ellderby　Land．　Of　these，　JARE－23，－29，－34，－36，－37，－38，－39　and－40　worked　in　the

Mount　Riiser－La配n　area，　JA悟31，－39　and－40　in　the　Mount　Pardoe　and　Tonagh　Island

areas，　and　JARE－340n　Mclntyre　Island　and　Hydmgrapher　Island，　and　at　Moum　Maslen

and　Fopefinger　Point．　Scienti血c　results　based　on　these　JARE　works　have　been　published：

i．e．，　geomorphology（Yoshida　and　Mo亘wa］d，1983；Hayashi，1990），　geology　and

stmct田e（Maldmotoθ’α1．，1989；Ishikawa　eταム，1994，0sanai　4α1．，1999；Toyoshima
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2 M．Ishikaw式H．　Hokada，　H．　Ishizu㎏H．　Miula，　S．　Suzuki，　M．　Takada　and　DP．　Zwarロ

¢rα～．，1999），metamorphic　petrology（Motoyoshi　a皿d　Matsueda，1984，1997；Motoyosh輌

and　Hensen，1989；Motoyoshiθτα1．，1990，1994，1995；Motoyoshi，1996；Hokada，

1999；Hokadaθ∫αム，1999；Tsunogae　e’㎡．，1999），　and　petrochemistry　and

geoch1⑩nologyαainoshoεノα1．，1994，1997；Owadaεrα」．，1994，1999；SuzukiθταL，

11籾；S舳，2㎜）．The　geology　of　Mo画盟iser－』n　w品smdle曲de伍il　by
JARE－38　fbr　65　days　f⑩m　December　16，1996　to　February　18，1997（Ishizukaετα1．，

1998）．Since　the　detailed　invesdgadon　of　Mount　Riiser－Larsen，　JARE－39　and　40　pardes

have　ca㎡ed　out　supplementary　geological　surveys　of　the　same　area．　This　edidon　of也e

An伍rcdc　Geological　Map　Sedes，　Sheet　37”Mount　Riiser－Larsen”（1：12500）incoΦ◇

rates　the　field　data　by　JARE－38　and　r㏄ent　labolato］ヴwork．

2．General　Geology

2．1．Lαπ幼）アη∬α㎡Cεηozo匡c　8εoJo8y

　　　　The　land負）rms　of　the　Mount　Riiser－Larsen鵡gion　a爬mainly　c㎞tedzed　by

glaci麺㏄es記s．　The　moun皿n　coぬins　a記πa任m垣n亘dge　mn血g　about　13㎞east－
west　with　glacial　cols．　The　south　side　of　the亘dge　f迫1s　st㏄ply　into　Adams日01d，　while

on　the　nor血side，　thlee　large　fヒozen互akes，　Richardson　Lake　and　dle　other　two　un皿aエned

lakes，　a鰺contained　betw㏄n　the　i㏄sheet　and　the　moun皿n，　sepamted　by　spurs　extending

north　f士om　the　main　ridge．　Bedr㏄k　crops　out　over　most　of　the　steep　te面n　on　and

arou皿d　the　ridge（Plate　IA）．　Higher　areas　around　the　peak　are　cove爬d　with　a血in　mantle

of　debds伽m　sh砒ered励mc㎏．1瓢tensive　momine且elds紐d記ver品i㏄一㎜幽
moraines　are　developed　on　the　lower　parts　of　mo皿tai皿flanks，　especially　in　the　westem

half　of　the　region（Plate　IB）．　These　glaci品1andfbrms　suggest　the　glacial　historyσf　the

region：past　expansion　and　subsequent　Ietreat，　stagna60n　or　re－advance　of　the　ice－sheet

（Yoshida　and　Mo亘waki，19田；Aniya，1989；Hayashi，1990；Mlura　e’α’．，1998a，　b）．

ARer　the　ret㏄at　of　the　ice　sheet，　glacid　land丘）rms　have　b㏄n　l㏄ally　mod近ed　by　some

geomo甲hic　pr㏄es記s：nuvial　pr㏄e銘ass㏄ia缶d　wi血the允㎜adon　of　nuvi泣valleys　and

cha㎜el　l㎝《Hb㎜s；m崩ne　pr㏄es巽s　fbr　mised　beaches；r㏄k一瑚proces記s飴r舩1us

cones；periglacial　pr㏄esses　in　Iela60n　to　so1沮ucdon　lobes，　pa仕emed　glound，臼ost

cracks　and　rock　glaciers　on　the　moraine　fields．

2．2．Bα∫ε〃2εητ8θoJo8y

　　　　　In　n脚thern　Enderby　Land　of　East　Antarctica㏄curs　the　Napier　Complex　that

consists　mainly　of　metamorphic　r㏄ks　with　minor　unmetamorphosed　in㎞1sive　r㏄ks．

The　metamorphic　mcks　are　characterized　by　the　p鴨sence　of　such　diagnostic　minerals　and

assemblages　as　sapPhirine　＋　quartz，　osumilite　and　inverted　pigeonite，　ind輌cat輌ng

metamorphic　temperatu爬as　high　as　1000℃（ε．g．，　SheratonεταZ．，1987）．　Furthermore，

the　ion　microprobe　U－Pb（ladng　of　zircon　has　revealed　ve巧old　age（3男0±10　Ma）fbr

the　tonaHtic　p㏄cursor　of　orthogneiss（Blackεrα」．，1986）．　The　Napier　Complex　thus

provides紐excellent　opPo貫unity　fbr皿derstanding　the　nature　and　odgin　of　ultra－high

temperature　metamoΦhism　as　well　as　the　fomlative　process　of　the　Archaean　continen回

crust．
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　　　　The　Mount　Riiser－Lalsen　area　is　undedain　by　va亘ous　kinds　of　ultra－high

temperature（UHT）metamorphic　r㏄ks　with　subordinate㎜o㎜ts　of　unme㎞10甲hosed

intmsive　rocks．　The㎜basement　is　com岬of伽01itholo鋼皿｛o㎏d
massive　gneiss　unit　and　layered　glleiss　unit（Plate　IA）．　The　massive　gneiss　unit　is

composed　mainly（f　felsic　orthogneisses　and　small　amount　of　mafic　granu1輌tes．　The

layered　gneiss　unit　consists　mainly　of　paragneisses　with　small　amounts　of　fblsic

ordlogneisses　and　nlafic　granu1三tes（Plate　2A）．　These　basement　r㏄ks　are　descdbed三n

detail，　in　terms　of　rock　ass㏄ia60ns　and　cons6tuent　minerals　in　chapter　3．　Metamorphic

rocks　exhibit　compositional　layering　in　most　kind　of　lithologies，011　scales　rangillg　f、om

millimeter　to　tens　of　cen6meters．　Layer－par泣lel　alignment　of　minerals　such　as　sapphirine

and　sillimanite　is　also　present　in　some　palagneisses．　The　development　of　prefbrred

orientation　of　metamorphic　minerals　is　geneτally　very　weak，　although　elongated　quartz

and　sillimanite　denne　a　lineadon．　Ma丘c　g田nulites　and　uhmma丘c　r㏄ks　a毘genelally

massive，　although　elongated　o血opyroxene　g面ns　define　a　weak　preferred　odentadon．

Foliadons　a爬generally　pa“』lel　to　li也ological　boundades，　and　dips　of由ese負）liadons　are

gende　to　moderate　throughout　the　Mount　RiiseオーLarsen．

　　　　　Shear　zones　are　the　most　prominent　structures　in　the　alea，　in　w1Uch　the

metamorphic　r㏄ks　have　b㏄n　sheared　to　mylonites　or　some6mes　pseudotachylite－1ike

r㏄ks．　The　subver6cal　shear　zones　tend　to　fb｝low　pr㏄xisting　structures　such　as　dike

margins．　The　subho亘zontal　shear　zones　we佗developed　along　the　p爬existing　lithological

boundaries．　The　widths　of　shear　zones　lnosdy　tange　from　several　cen6metets　to　a　few

meters，　but　in　tbe　westem　pa式asubver6cal　shear　zone　with　the　width　of　about　300400

mdevelops，　st亘king　north　to　south；we　call　this　shear　zone也e　Riiser－Larsen　Main　Shear

Zone（RLMSZ）．　The　RLMSZ　divides　the　basement　into　two　structurd　b1㏄ks（the　main

bl㏄k　alld　the　westem　b1㏄k）Inetamo叩hosed　under　different　pressu托condidons

（Hokada，1999）．　Indeed　the　dips　of　the　fdiadons　are　discon6nuous　fmm　the　westem　to

the　main　blocks．

3・Metamorphic　Rocks

　　　　　Metalnorphic　r㏄ks　are　classi∬ed　into　the　fbllowi皿g　r㏄k　types　fbr　mapping　units，

based　on　the　modes　of㏄cunience　and　l汕ology：

1）Gamet　gneiss（Gg），

2）Gamet－sillimanite　gneiss（Ggs），

3）Quartzite（Q），

4）Magnetite－quartz　gneiss（Gmq），

5）Quaftz《｝・feldspathic　gneiss（Gqf），

6）Gamet－orthopyroxene　quartzo－feldspathic　gneiss（Ggo），

7）Sapphirine－phlogopite　gneiss（Gsp），

8）Gamet　felsic　gneiss（Ggf），

9）Orthopyroxene　felsic　gneiss（Gof），

10）Mafic　granulite（Gm），

11）Anorthosite（A），

12）Ultmmafic　rocks（U）．
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　　　　　Chemical　cbmposi6011s　of　the　replesentative　mck　types　and　the　meta］morphic

mine凶s　a佗1isted　in　Tables　l　and　2，　respectively．　Mineral　abb佗viations　are　as　fbllows：

Ap＝apad㎏，　Bt＝biodte，　Cpx＝clinopyroxene，　G託＝gamet，11m＝ilmenite，　Meso＝

mesope曲ite，　Mnz＝monazite，　Mt＝皿gnedte，　Ol＝01輌vine，　Opx＝o血opyroxene，　Os＝

osumilite，　Phl＝phlogopite，　P1ニPlagi㏄lase，　Qtz＝quartz，　Rt＝rudle，　Sil＝sillima㎡te，

Sp1＝spinel，SprニsapPhidne，　Zm＝zircon・

3．1．G励6∫8刀ε∫∬イG9／

　　　　　M紬㎜一to　co㎜一g面ned　gamet四eiss㏄cu岱m瓢y　in也e　cenぬ1　p頒of也e
area，　fbrming　layers　with　va亘ous　thic㎞esses，　and　it　is　co㎜only　accompanied　by　gamet

丘lsic　gneiss　and　quartzo－feldspathic　gneiss．　It　also　sometimes　accompanies　a　dlin　layer

of　gamet－sillima㎡te　gneiss（Pla1℃2A）．　M司or　cons6tuent　minerals　are　gamet，　quartz　and

允ldspar（Plate　4A）．　The　modal　propordons　of　gamet（12－20％）and　quartz（2845％）are

highly　vadable，　giving　rise　to　the　variadon　of　rock　cdor（o㎜geωpink）in　the　field・The

gamet　gneiss　gene面1y　con皿ns　larger　alnoun5　cf　ganlet　dlan　gamet　fdsic　gneiss・　The

衣〕110wing　mineral　associations　are　obse】rved　in　the　gamet　gneiss：

（1）gamet＋qu頭z＋mesope血te±plagi㏄lase，

（2）gamet＋spinel＋quartz＋mesoperthite±plagi㏄1ase．

　　　　　加ti剛dc　pla鋲㏄1双is　less　co㎜o㎡y　co輌輌也e四ei＄・（㎞z皿d

丘ldspa岱co㎜o㎡y　e鋤it　g㎜ob卿text鵬Gamet　is　co㎜o㎡y　subhe翻to
anhedral　in　crystal　fbnn．　Spinel　is㏄casionally　con皿ned，　and　is　genelally　enclosed

wi血in　gamet．　Zircon，　rutile　and　ilmenite　a㏄accessodes・

　　　　　The　gamet　gneiss　has　the　SiO2　content㎜ging　f｝om　69　to　76　wt％　　ACF

molecular　components　illdicate　that　the　gamet　gneiss　has　a伍niりr　with　sedimenta乃rocks

such　as蜘dstone　in　psammi6c　composi60n．　The　REE　concent戊dons　of　dle　gamet

gneiss　nmge　from　100－2006mes　chondrite　values　in　LREE　to　2（L30　dmes　the　chond6te

value　in　HREE，　showing　the　LREE．endched　and　flat　HREE　pa縫ems　without　the　Eu

anomaly．

3．2．Gαアηετ一s匡〃匡〃拠∫’ε8πεZ∫∫↓句∫戊

　　　　　GameCsillim麺te鯉eiss　is　not◎o㎜on　r㏄k⑲■t』o蜘ut　the　am，　and㏄c田s

interlayered　with　the　garnet　gneiss　or　gamet　fblsic　gneiss．　Small　bl㏄ks　or　pods　of　the

gamet－sillimanite　gneiss　are　raτely　embedded　in　the　gamet　gneiss．　Gray　to　dadc　gmy

color　is　typ輌cal　of　gamet－sillimanite　gneiss．　The　p節efe飛d　odentaUon　of　sillimallite　is　the

most　conspicuous　feature．

　　　　　The　gamet－sillimanite　gne輌ss　compdses　mainly　g㎜e輪sillima㎡te，　quartz　and

feldspar　minemls，　of　which　gamet　is　geller司1y　coarse－g面ned，　be三ng　up　to　5　cm　in

diameter（Plate　2D，4B）．　Other　m輌nerals　such　as　spine1，　bio6te　or　phlogopite　are　also

presen口ut　less　co㎜on．　The　following訂e也e　ob蜘記㎡ne‥s㏄ia目ons　i曲e
gameレsillimanite　gneiss：

（1）gamet＋sillimanite＋quartz，

（2）gamet＋sillimanite±spinel＋quartz＋plagioclase，

（3）gamet＋sillimanite±spinel＋quartz＋mesope血ite，

（4）gamet＋siUimanite＋spinel＋quartz＋mesope血ite＋plagioclase・

　　　　　Gamet　co㎜o血y　e㎞biG皿鋤e血1卿s伍1品㎜，　w垣le　silli㎞te　is　eW国to

subhedral．　Also，　sillimanite　is　some6mes　included　in　gamet．　SI五nel　is　often　embedded
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within　gamet　or　silIimanite．　R頑1e　and　opaque　minerals　are　predominant　accessories，　but

虹rCOn孤d　mOnaZi瞭nOt　CO㎜On．
　　　　　The　garnet－sillimanite　gneiss　ranges　in　SiO2　from　52　to　59　wt％，　and　has　the

h輌ghest　A12（㌔content　of　17　to　24　wt％among　the　samples　analyzed　here．　There　is　no

composi60nal　trend　diagnostic　of　igneous　rocks．　ACF　molecular　composi60ns　show　the

gamet－sillimanite　gneiss　to　have　sedimenta1y飴atures　such　as　mudstone．　The　similar

LREEen亘ched　and　flat　HREE　pattems　of　the　gamet　g皿eiss　are　also　observed　in　the

gamet－sillimanite　gneiss，　although　a　slightly　negative　Eu　anomaly　is　p】佗sent　in血e　gamet－

Sillima㎡te　gneiSS・

3．3．ρ〃απzj’ε↓ρ）

　　　　　Medium－to　coarse－g面ned　qua式zite　is　class迅ed　into　two　lithologies．　One　is

佗ladvely　massive　impure　quartzite　geneIally　composed　of　p托dominant　amounts　of

quartz，　and　the　other　is　wealdy　fbliated　si量iceous　gneiss　containing　mo佗fbmDmagnesian

minelals　than　impu爬qua血teJmpu肥qua血te　o㏄urs　thmughout　the　a爬a，　inteflayered

mainly　w輌th　gamet　fdsic　gneiss　and　rarely　orthopyroxene　felsic　gneiss　and　quartzo一

丘1dspa血c　gneisses（Pla砧2E，3C）．　The　layers　range　in　thic㎞ess㎞m　seve斑

centimeters　to　a　fbw　meters，　but　mappable－scale　impu陀quartzite　is　distributed　on　the

nor血westem　ddge　of　Mount　Riiser－Larsen　and　in　the　southwestem　coast　region．　W6創dy

fbliated　siliceous　gneiss　occ田s　as　pods　or也in　layers，　commonly　ass㏄iated　with　quartzo一

飴ldspathic　gneisses（Plate　2F）．　It　is　also　medium－to　coarse－grained，　but　its　l髭hology　is

heteτogeneous　and　changes　from　one　a佗a　k）another．

The　fbllowing　mine面assemblages　a】陪observed　in　impure　qua血te　and　siliceous　gneiss：

（1）spinel＋qualtz土mesopeπ11ite±sapPh垣ne±sillimanite，

（2）gamet＋quartz＋mesope廿hite，

（3）orthopyPoxene＋qualtz＋mesoperdUte，

（4）gamet＋orthopyroxene＋quartz＋mesope式hite，

（5）sapPIUrine＋or吐10pyroxene＋osu㎡1ite±sillimanite±cordiedte＋quartz±

　　　mesope貢hite，

（6）spine1＋sapphi亘ne＋gamet＋o血opyroxene＋os㎜ili缶＋sillima㎡te＋cordie亘te

　　　＋quartz・

　　　　　Assemblages（1）～（4）are　observed　in　impure　quartzite．　Gamet　and／or　ortho－

pymxelle－bearing　assemblages　（2＞｛〈4）　are　g㎝erally　associated　with　gamet－

orthopyrox斑e　quartzo－fbldspath輌c　gneiss．　Relatively　hetemgeneous　siliceous　gneiss　is

composed　of　assemblages（5）and（6）。　Quartz　is　predominanL　and　other　cons6tue斑

㎡nelals　㏄cur　as　inclusions　in　quar㍑　or　as　anhedral　g面ns　d輌s出buted　inters6dally

between　quartz　gmins（Plate　4C）．　Most　conspicuous，　the　color　of　quartz　fTom　impu㏄

quartz　is　generaUy　pale　to　dark　blue　in　hand　specimens．　Sapphirine　and　quartz　are

commonly　in　di鵬ct　contact　with　each　other，　but　thin　cordiedte　and／or　gamet　films　l㏄ally

㏄cur　betw㏄n　sapphirine　and　quartz．　Accessory　minerals　are　rutile，　monazite，　zi㏄on，

conmdum，　biotite　and　opaque　miner泣s．　Corundum　is　gene抱11y　associated　w▲th　spine1，

and　is　interpreted　as　a　metastable　product　fo㎝ed　in　an　overstepPing　reac60n　during

cooling（Motoyoshiετ㎡．，1990）．　Most　cordie亘te　and　bio6te　are　possibly　retrograde

products．
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　　　　　Magnetite－qua杜z　gnelss，　having　black　to　dark－green　color，　is　widespmd　in　the

area，　occu㎡ng　as　layers　and　somedmes　b▲㏄ks　within　the　gamet　felsic　gneiss　and㎜ly

orthopyroxene允lsic　gneiss．　The　thic㎞ess　of也ese　layers㎜ges　fmm　sevelal
㏄ndmete鵬to　several　tens　of　cendmeters，　but　it　is　rarely　more　than　a　fbw　meters．　Also，

the　ma餌e6te－qua貫z　gneiss㏄curs　as　thin　layers　betw㏄n　the　layers　of　the　gamet－

sillimanite　gneiss，　indicating　that　the　magnetite－quartz　gne三ss　is　sedimenta呼in　odgin

（b皿ded　iron　fo㎝ation）．

　　　　　Medium－to　sometimes　coalse－g面ned　qualtz　and　magnetite　ale　the　main　constituent

minerals，　some吐mes　combined　with　clinopyroxene，　orthopyπ）xene　and／or　gamet（Plate

3A）．　Of　these，　py1・oxenes，　if　they　are　f掩e　of　secondary　alteration　or　shea亘ng　effect，

show　two　modes　of　occ㎜rence，　depending　on　the　diffe㏄nce　in　whole一⑩ck　composition．

In　i“）n－rich　r㏄ks，　clinopyroxene　and　o］rthopyroxene　exhibit　intimate　exsolution

intergrowth，　which　consists　of　blebby　and／or　lameUae　exsolu60n　of　clinopymxene　in　the

orthopyroxene　host（Plate　4D）．　Of由ese，　clinopyroxene　lamellaeεu℃generaUy　broad，　up

to　O．3㎜across　on　a　p1㎜e　close　to（001）in　o貫hopyroxene，　but伽e　l㎝ellae（＜0．02

㎜）泊so㏄cur．　nese　exsoludon　tex賦s　strongy　suggest也e　existence　of　pigeoni砧，

now　inverted，　duri皿g　the　peak　metamolphic　stage．　1皿　magnesian　mcks，　bodl

orthopyroxene　and　clinopyK）xene㏄cur　only　as　discrete　g1ains　with　no　intergrowth

texture．

35．0μαπzoづを4Zypαカfc　8ηe三匡5s（「Gqρ

　　　　　Medium－glained　qua“z合fddspathic　gneiss㏄curs　as　layers　of　meters　to　several

tens　mete5　in曲㎞ess，㎝d　shows　a　w垣te－colored　ap氏卿ce　in　the且eld．　It　co㎜only

demonsロates　internal　composiUonal　layering，　and　its　lithology　va亘es．　It　consists　of

mainly　quartz　and　feldspar，　either　mesoper嚇te　or　plagi㏄lase．　The　principal　mafic

㎡ner訓is　co㎜o㎡y　gamet，＆。metimes　accompa岨by　osu㎡lite　anWor領PPhi血e．　A

托latively　massive　portion　composed　of　gamet＋quarヒz＋fbldspar　resembles　gamet　felsic

gneiss（Plate　2E）．　Gamet一丘ee　and　sapphidne－onhopy1⑩xene－bea亘ng　qua亘zo－fbldspad垣c

gneiss　is　also　p㏄sent（Plate　3B）．　The　following　mmeral　assemblages　are　observed　in

quarヒzo－feldspathic　gneisses：

（1）gamet＋quartz＋mesope丘hite，

（2）g㎜et＋osu㎡lite土sillimanite±orthopymxene＋quartz＋mesope曲ite，

（3）gamet＋osumilite＋orthopyroxene＋spinel＋sapphirine＋quartz＋mesope血ite，

（4）顕PPM血e＋o血opyroxene±os㎜ill㎏±sillim田丘te＋q㎜z＋pla錘㏄1a記・

　　　　　The　assemblage（1）輌s　the　most　abundant　mineral　assemblage．　Other　assemblages

generally　㏄cur　intedaye爬d　with　the　assemblage　（1）．　Gamet－osumilite－bearing

assemblages（2）and（3）are　restricted　to　the　central　pa就of　the　atea．　Gamet－flee　and

plagi㏄lase－beadng　sapphiline＋orthopyroxene＋qua仕z＋plagi㏄lase　assemblage（4）are

also　locally　present．　In　the　westem　bl㏄k，　assemblage（4）is　dominant．　Sapphi血e

exhibits　an　anhedral　crystal　fb㎜，　and　is　generally　in　dir㏄t　contact　with　qua貢z（Plate　4E）．

In　some　cases，　orthopyroxene＋sillimanite　films㏄cur　between　sapphirine　and　quartz．

Osumilite　in　quartzo－fbldspathic　gneiss　is　euhedral　to　subhedral，　and　is　commonly

佗placed　by　fine－grained　symplec丘te　of　cordierite＋K－fddspar＋quartz＋ordlopyroxene．

Euhedral　sillimanite　is　l㏄ally　contained，　and　is　genelally　associated　with　or　surrounded
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by　quartz．111　all　assemblages，　rutile，　monazite，　zircon，　biotite　and　opaque　m輌nemls　are

accesso畑s．　Most　biod㎏is　a　possibly　re宜ograde　pmduct．

3・6・Gαr形’－oτ云乃o”アoxθηe　9泌zr’zoづ倫泌Z）αr力jc　8ηejぷ5　f句o／

　　　　　Mediuln－to　coarse－grained　gamet－o丘hopyroxene　qua托zoイddspathic　gneiss　o㏄urs

co㎜only　accomp輌by　g㎝et㎝ψor　o血opymxe皿e－』頭ng　impu爬q魎te，
sapPhidne　and　osumilite－beadng　siliceous　or　aluminous　layers（Plate　3C，4F）．　It　is　quite

heterogeneous　in　appearance　and　imBgular－shaped　patches　or　veins　composed　some　of

gamet，　orthopyroxene，　quartz　or　feldspar　a佗developed．　Gamet　megac巧sts　of　up　to　10

cm　and　euhedral　sapphirine　porphyroblasts　a佗observed　in　some　pordons．

　　　　　The　fbllowing　Ininer剖assemblages　a佗observed　in　gamet－orthopyroxene　quartzo－

fbldbpad血c　gneiss，　and輌n　associa蜘impure　quartzite　or　aluminous　layers：

（1）gamet＋orthopyroxene＋plagiodase＋quartz，

（2）gamet＋orthopyroxene＋mesoperdUte＋quartz，

（3）gamet＋qu頒z＋mesoper血ite，

（4）orthopyroxene＋quartz＋mesoperthite，

（5）spinel＋sapphirine＋gamet＋orthopyloxene＋osunUlite＋sillimanite＋quartz＋
　　　COIdierite，

（6）sapphirine＋gamet±spine1±orthopyroxene＋quartz±mesoperthite，

（7）sapPhirine＋orthopyroxene±osumilite±sillimanite＋quartz±plagi㏄lase±

　　　mesoperthite，

（8）spine1＋sapphirine＋orthopyroxene＋K－fbldspar，

（9）sapphirine＋orthopyroxene＋K－feldspar＋osumilite．

　　　　　The　assemblages（1）＾〈2）are　the　abundant　mineral　assemblages．　Plagioclase　is

gene耐1y孤6剛島e．　In也e　co鵬一g面n由㏄k，　q輌is　co㎜o垣y　b1山sh　l皿color，

and　plagi㏄1ase　and　mesoper血ite　are　white．　Gamet　is　anhedral　or　rounded．

Orthopyroxene　is　subhedlal　and　granoblasdc　in　texture．　Or也opyroxene－flree　（3）　and

gamet一廿ee（4）assemblages　are　also　l㏄ally　observed．　SapPhi亘ne－bearing　aluminous

layer　in　gamet－o“hopy⑩xene　quartzo－fbldspathic　gneiss　is◎omposed　of　miner凪

as記mblages（6）＜9）．　Os㎜ilite　is　co㎜only　repl螂byΩne卿ed　sympl㏄tite　of

cordierite＋K－feldspar＋quartz＋orthopy頁）xene（Plate　5A）．　Rudle，　monazite，　zir◎on，

bio6te，　cordiedte　and　opaque　minerals　are　accesso6es．　Most　biotite　and　cordiedte　are

possibly　retrograde　producG．

3．7．5塑ρ肪∫ηε「ψ09〔り匡’ε8嬢∬↓Gsρ）

　　　　　Sapphi亘ne－phlogopite　gneiss　exists　sporadically　in　the　area（Plate　3D）．　It　occws　as

lenses　or　bl㏄ks　of　sever誠tens　of　centimeters　to　a允w　meters　in　thic㎞ess，　enclosed

within　fels輌c　gneiss，　quartzo－feldspa血ic　gneiss　or　mafic　granulite．　Idiomorpllic

sapphirine　porphyroblast　is　conspicuous．　Phlogopite　and　plag㏄1ase（ra佗ly　K－fbldspar）

with　or　without　orthopymxene　consdtute　the　mat亘x　of　the　gneiss．　Gamet　is　rarely

丘）mled　as　poq）hyroblasts　surrounding　sapph三dne．　This　lithology　does　not　o㏄ur　on　a

mappable　scale，　but　its　dist亘bution　is　emphasized　o皿the　geological　map．

The　fbllowillg　mineral　assemblages　are　observed　i皿sapphirine－phlogopite　gne輌ss　under　a

n皿croscope：

（1）sapPhirine＋phlogopite＋plagioclase，

（2）sapPhirine＋phlogopite＋ordlopyroxene±cordierite＋plagioclase，
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（3）sapPhirine＋phlogopite＋or也opy“）xene＋cordierite±spine1±sill三manite＋

　　　K－feldspar．

　　　　　田ogopite　is也e　do㎡n紐t㎡ne面．　SapP揃ne　co㎜o㎡y　o㏄u5　as　idiomo叩垣c

porphyroblasts　of　up　to　seve面㏄ntimeters　order．　Other　miner凪s　such　as　orthopymxene，

cordierite，　sillimanite，　spine1，　plagi㏄1ase　and　mesoper也ite　a佗subordinated．　Quartz　is

not　present．　Co㎜dum㎜1y㏄curs，　and　is　gener姐y　ass㏄iated　with　spinel　or
sapph輌rine・

3．8．Gαr酩’ノε」5匡cg酩匡∬↓G9の

　　　　　Gamet　felsic　gneiss㏄curs　mainly　in　tlle㏄n瓢to　no貫hwestem　part　of　the　main

b1㏄k，　co㎜o㎡y　accomp頑by　o血opyroxene　felsic即eiss，9㎜et　gneiss，　q㎜z合

劔dspathic　gneiss，　gamet－sillimanite　gneiss，　mafic　g㎜ulite，　impure　q岨rωte　and

magnetite－quartz　gleiss（Plate　2A），　but　in　the　southenl　to　southwestem　part　several　layers

of　the　gamet　fdsic　gneiss　are　present，⑩1y　with輌n也e　orthopyroxene］』lsic　gneiss．　The

modal　propor加ns　of　gamet（2－10％）and　quartz（25－40％）are　highly　variable，錘ving　rlse

to　the　varia60n　of　rock－color（gla）橋sh　pink　to　white）（Plate　2B，　C）．　The　mineml

assemblage　of　gamet　fεlsic　gneiss　is　similar　to　that　of　gamet　gneiss，　but　the　gamet　felsic

gneiss　genemlly　contains　smaller　amounts　of　gamet　than　the　gamet　gneiss（Plate　5B）．

　　　　　The　g㎝舳lsic騨eiss　co㎜o祉y　e姐ibiG鋼oblasdc　textu民，㎝d㎜ges価m
Inedium　to　coarse　in　g面n　size．　M司or　consdtuent　mine面s　include　gamet，　q皿tz　and

feldsp訂㎡ne面s，　of　whch　g㎜et　is　co㎜o㎡y　subh舗凶to㎞頃輌c綱㊤m．
Meso蝋血te　is也e　co㎜on　feldsp麺也e　g㎝et允lsic騨eiss，　but　plagi㏄1蹴is　Ie部

co㎜o晦con面n㎡』rcon，　apadte，　m田e，　mon吐狙d　ilme㎡』ac㏄sso亘es．
　　　　　The　SiO2　content　of　the　gamet允lsic　g鵬iss　ranges　from　68　to　78　wt％CIPW

no㎜a6ve　coml刃si60ns　indicate　the　gamet　felsic　gnei銘to　be　classi緬i皿to　i口nite．　The

REB　pattems　of　the　gamet　fblsic　gneiss　are】陪latively　flat　in　HREE　and　en亘ched　in　LREE，

and　display　the　negative　Eu　anomaly．　The　gamet　fblsic　gneiss　chamcte亘s6calIy　contaiI岱

high　content　of　incompatible　elements　as　well　as　REEs．　This　may　be　att亘buted　to

爬la6vely　high　abundance　of　accessory　minerals　such　as　monazite，　zircon，　apa6te，　and　the

small　REE－enriched　inclusions　in　gamet．

3．9．0〃力（η乏yroκεηεノ診Z∫’c　8ηε∫∫∫↓G②り

　　　　　O曲opymxene　fdsic　gneiss　is　widesp㏄ad　in　the　a爬a．　In　the　ce加創to　westem　part

of也e卿b1㏄k，　it　is　co㎜o㎡y　interlayer頭wi也g㎝et丘1sic　gneiss，　g㎝et餌eiss，

quartz（＋fddspatb輌c　glleiss，　mafic　granulite　and　ra㏄1y　gamet－s輌11imanite　gneiss，　impure

quartzite　and　magnedte－quartz　gneiss．　The　layers　of　the　orthopymxene　丘1sic　gne輌ss

range伽m　seve臓1　tens　of　cen6mete岱to　a允w　tens　of　mete●in　thic㎞ess．　In　the

southem　to　eastem　part，　the　orthopyroxene｛dsic　gneiss　is　also　p佗dominant（massive

gneiss　unit），　but　the　layering　structure　is　not　conspicuous　and　血e　lithology　is　rather

monotonous．　It　is㏄casionaηincludes　patches　or　thin　layers　of　manc　to　ul紅amafic　rocks

（Plate　3E，　F）．　Compositional　layering　some6mes　develops　wealdy　m　the　olthopy⑩xene

飴1sic　gneiss．

　　　　　The　orthopy頁）xene　fdsic　gneiss　is　pale　purple　to　gray　in　color　and　medi㎜to

co訂se　in卵n　size，鋤d　co㎜o㎡y　e鋤醜㎜obl孤dc岳珈賠．　Most　commonly，　it　is

massive　but　1㏄ally　fbliated．　Ple㏄hroic　orthopyroxene，　quartz　and　fbldspar　mine面s　are

the　main　constituents（Plate　5C）；the　filst　two　minerals　display　euhed垣to　subhedra1
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crystal　fbrm．（⊇㎏旧血z　is　often　elongated　as　defining　a　mineml　lineadon．　Or也opyroxene　is

somedmes　altered⑩biotite　along　cleavages　and　margins．　Feldspar　minerals　include

蜘『tic　pla夢㏄1a－d　meso輌te，　co㎜o卿頂ing戸1血任to　meso綱i㎏．　A
qua∫tz＋feldspar　association　without　o戊hopy】⑩xene　also　develops，　fbn㎡ng　thin　layers

seve面㏄nthneters　to　a　few　meters血ck．　Ac㏄ssory　miner司s　indude　zircon，　monazite，

apatite，　ilmenite，　magne出e，　and　r飾ely　ru61e，　ti㎞te　and　allanite．

　　　　　Whole－rock　analyses　of　the　orthopyroxelle　felsic　gneiss　show　SiO2　content　f⑩m　64

to　73　wt％．　The　o㎡hopyroxene　felsic　gneiss　is　plotted　in　the　non－alkaline　field　on　the

alkali－silica　diag㎜，　and　has　a　calc－alkaline猫nity　on　the　AFM（五a騨m．　Also，　CIPW

no㎝ative　composidons　indicate　the　or【hopymxene　felsic　gneiss　to　be　classified　i飢o

tonalite　to　g㎜odio亘te．　As　compared　with　other　acidic　r㏄ks，　the　o貢hopyIoxene　felsic

gneiss　is　lower　in　Fe2q3，MgO，　MhO，　TiO2，　Rb　and　K20／Na20　Ta60s，　and　higher　in　Sr．

The　orthopyroxene　felsic　gneiss　has　a　wide㎜ge　of　REE◎oncentm丘011s　f㌔om　1（HOO

times　chond亘te　values　in　LREE　to　O．2－20　dmes　chondrite　values　in　HREE，　which　seems

to　be　andtheUcally　related　to　the　SiO2　conten輪namely，　the　REE　con㏄ntladons　dec托ase

with　increasing　SiO2　content．　These　ge㏄hemical　features　suggest　that　the　orthopyroxene

felsic　gneisses　a鵬similar　to　TTG（tonalite－t頁）nd勾emite－granodiorite）of　the　AI℃haean

te㎜e　dsewhere　in　the　wodd（Mardn，1994）．

3．10．ル毎c8τα㎝」匡∫εfG助

　　　　　M漁卿ulite㏄cu鵬interlayered　with　all　kinds　of　gneisses，　mnglng　in　tlUc㎞ess

fmm　a允w　centimeters　to　a　fεw　metels（Plate　2A，　B）．　In　the　westem　part　the　maΩc

ganulite㊤㎜s　a肥la6vely　l訂ge　m卵s　of　700　x　200　m．　The　m頭c理anuli缶laye●砲

sometimes　oblique　against　the　layers　or　fbliation　of　the　neighbodllg　gneisses（Plate　6C），

and　the　g面n　size　of　the　mafic　granul輌te　is㎜ly　observed　gradually　change丘om　fine－

g㎡ned　near　the　contact　with　the　garnet飴lsic　gneiss　to　dle　coarse　g面ns　in　the㏄nter　of

the　layer．　This　indicates　that　a　precursor　of　some　mafic　granulites　is　intrusive⑩ck．　In

the　southern　part，　iπegular－shaped　patches　or　pods　or　veins　of　the　mafic　g㎜ullte㏄c町

in　the　orthopyroxene　fξ1sic　gneiss（Plate　3E）．

　　　　　Most　Ina負c　g㎜ulites　are　medium－g1ained　and　g㎜oblasUc－polygonal　in　texture

（Plate　5D）．　There　are　at　least　two　types　of　mafic　granulite：one　includes　qu匠耐z　and　the

other　does　not・The　quartz－bearing　type　is　light－gray，　but　the　quartz－free　variety　is　dark－

gray　in　color．　Also，　the　grain　size　tends　to　be　finer　in　the　quartz－bearing　type　t㎞the

quartz－f民e　one．　The　observed　mineml　associations　in　the　mafic　g㎜ulite　are　as　fdlows：

（1）clmopyroxene＋plagi㏄1ase，

（2）cUnopyroxene＋plagioclase＋quar吃，

（3）clinopyroxene＋orthopyroxene＋plagioclase，

（4）orthopyroxene＋quartz＋plagi㏄1ase，

（5）clinopyroxene＋o］rthopyroxene＋quartz＋plagiodase．

　　　　　Apadte，　ilmenite　and　magne6te　are　a㏄essodes．　Small　amounts　of　homblende

and／or　biotite　are面ely　induded　as　p亘mary　phases．　Pardal　repla㏄ment　of　pyroxenes　to

actinolite　or　homblende　occurs．

　　　　　Both　the　quar吃一fr㏄　and　the　qu駈tz－beadng　maΩc　g㎜ulites　have　basaltic

compositions，　with　SiO2　content　ranging　fmm　47　to　49　wt％and　f㌃om　50　to　52　wt％，

respectively・Bo也types　are　plotted　in｛lhe　non－alkaline　field　on　the　alkali－silica　diagram，

and　exhibit　a　tholeii目c　differen6ation　trend．　The　REE　pattems　are，　however，　differ斑t
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between　types，　namely，　the　quartz－free　type　shows　a　relatively　flat　pattem　in　LREE　as

well　as　HREE　with　slighdy　positive　Eu　anomaly，　while　the　quartz－bearing　variety　is

endched　in　U正E　with　relatively　flat　HREE　and　no　Eu　anomaly．

3．11．Aπo励05匡∫ε↓A／

　　　　　Anorthosite，　having　gray－black　color，　is㈹stricted　to　the　so戚hwestem　part　and

associated　with　mafic　granulite，　but　the　contact㏄la60nship　between　these⑩cks　is

obscure　in　the　field．　The　anorthosite　is　massive　and　generally　displays　g㎜ular　textu鵬

defined　by　coarse－g㎡ned　calcic　plagi㏄1ase　with　or　without　orthopymxene，

clinopyroxene　and　Fe－Ti　oxide．

3」2．αか↑唖cアocb↓σ戊

　　　　　Ult㎜afic　r㏄ks　ale　distributed　sporadicaUy　in血e　area，　and　several　r㏄k　types

such　as　c血opyroxe磁te，　o鈍hopymxe㎡te㎝d声otites　are　reco餉z斑．　They　co㎜o㎡y

㏄cur　as　lellticular　or和lmded　bl㏄ks　with　d輌ameters　of　a　fbw　tens　of　cenUmeters　to

several　meters．　The　blocks　of　clinopyroxenite　and　pe亘dotites　a佗三n　clear　contact　with　the

host　gneiss，　w姐le　a　pale　blue　qua血亘nd　co㎜o吻suπounds　the　blocks　of
ort血opymxenite．　In　the　southem　part　the　peddotites㏄cur　as　layets　of　several陀ns　of

cen6meters　thic㎞ess　within　the　ordlopymxene允lsic　gneiss（Pla缶3F）；s仕ongly負）1iated

pe亘do6tes　develop　at　the　contact　betw㏄n　the　pe亘dotites　and　o血opymxene　fblsic　gneiss．

　　　　　The　clinopyroxenite　is　black　and　massive，　whi豆e　the　orthopyroxenite　is　yellow　to

pale　b⑩wn　and　also　massive．　Clinopymxene　and　orthopyroxene　are　the　main　constituent

minerals　ill　the　clinopyroxenite　and　orthopyroxenite，］陪sp㏄tively．　The　pe亘dotites，　which

oompdse　mainly　olivine，　clinopyroxene　and　orthopyroxene（Plate　5E），　a佗also　yellow　to

pale　brown　in　color，　and　commonly　massive　butπ1rely　fbliated　as　defined　by　elongated

orthopyroxene．　These　main　constituent　minerals　are　generally　coa岱e－gmined　and

equigranular．　Accessory　minerals　include　biotite　or　phlogopite，　spinel，　magne6te，　and

mrely　plagi㏄lase．

　　　　　The　whole－r㏄k　compositions　of　the　ult㎜afic　rocks　are　dif丘佗nt　between　the

phlogopite－free　and－bearing　types．　The　SiO2　content㎜ges　f缶m　43　to　48　wt％in　the

phlogopite－free　type，　and　from　40　to　50　wt％in　the　phlogopite－bearing　vadety．　The

phlogopite－beadng　type　exhibits　a　varia60n仕end　in　other　oxides　such　as　Al2Q3，　MgO

and　CaO　against　SiQ2，　indicadng　an　igneous　differendation　tr斑d　similar　to　that　of

komatiitic　rocks．　The　phlogopiteイ㎏e　type　also　shows　a　similar　trend　but　more　gendy，　its

protolith　is　considered　to　be　a　depleted　mande　peridotite．　Very　low　REE　concentrations

ranging伽ln　l　to　40　times　chon面te　values　are　characte亘stic　of　the　ultramafic　r㏄ks．　The

phlogopite－bearing　type　exhibits　the　slightly　LREE－e面ched　and　flat　HREE　pattem，　while

也eREE　pattems　of　the　phlogopite－f㌃㏄va亘ety　are　rather　flat輌n　LREE　as　well　as　HREE．
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4．Intmsi▼e　Rocks（M）

　　　　Abundant　ma丘c　dikes，　which　are　genetally　refeπed　to　the　A㎜ndsen　Dikes，　occur

in　the　ultra－high　tempelature　metamorphic　rocks　throughout　the　al㈱，　stdki皿g　N－S　and

NE－SW（Plate　6D）．　The　widths　of　ma6c　dikes　vary　f頁）m　seve副tens　of　cenUmetels　to　a

允wmeters，　butτarely　reach　1001n．　A　chilled　margin（seveml　cen6metels　in　thic㎞ess）is

weU　developed　at　the　contact　with　host　metamo叩hic　r㏄ks，　but　thin　ma五c　dikes　lack　a

dis6nct　c垣Ued　margln．　No由e㎜a1礁chs　observed　in　the　host　gneiss．　The　Rb－Sr

whole－rock　data　show　l　l90±200　Ma　for　the　in仕usion　age　of　the　Amundsen　Dikes

（Sheraton　and　Black，1981）．

　　　　　Most　m姐c　dikes　are　black　to　dark－gray－co▲ored　aロd　massive，　and　display

subophitic　to　interg㎜ular　textu陀s．　Light－gmy－colo鵬d　maf三c　dikes　also　occur；they　are

commonly　po中hyritic　in　texture．　Relatively　thick　ma釘c　dikes，　being　more　than　a　fbw

tens　of　meters　thick，　have　coarse－gmined　and　equig頁mular（gabbroic）texture　in　the

central　portion．　Constituent　minerals　of　igneous　odgin　include　clinopyroxene，

plagioclase，　magnetite　and　ilmenite　with　or　without　bio6te　and　apatite（Plate　5F）．　Of

these，　two　types　of　mine臓l　ass㏄ia60ns　can　be　recog㎡zed，　namely，　clinopyroxene＋

plag㏄lase＋biotite土apatite　and　clinopyPoxene＋plagi㏄lase．　Clinopymxene　in　the

biodte－bea亘ng　r㏄ks　exhibits　pale一陀d　to　pale－g爬斑ple㏄㎞oism．　When　the　mafic　dikes

are　polphyd6c，　the　phen㏄取sts　compdse　plagi㏄1ase　and　c1輌nopymxe皿e．　Most

co㎜o㎡y，　plag㏄1双is　chemic副1y斑d．舳ou訓e頑唖es砲伽e　of　the
Napier　ultra－high　temperatuTe　metamorphic　episode，　some　of　the　mafic　dikes　ale　pa㎡ally

佗crystallized　to　the　fbllowing　seconda巧mineral　assemblages：1）blue－green　homblende

＋meta－plagi㏄lase，2）blue－green　homblende＋meta－biotite＋meta－plagioclase，3）blue－

gr㏄n　homblende＋gamet＋meta－plagi㏄lase，4）blue－gr㏄n　homblende＋meta－bio6te＋

gamet＋meta－clinopyK）xene＋meta一固a錘㏄lase，5）blue－gr㏄n　homblende＋meta－biotite

＋garnet＋meta－cl輌nopyroxene＋meta－plagi㏄1ase＋orthopymxene，6）blue－green

homblende＋meta－bio6te＋gamet＋epidote＋meta－plagi㏄lase．　Accessory　secon（助

㎡nerals　include　q顕z，　py亘te　and　chalcopy亘te．　These　observations　indicate也at　the

mafic　dikes　wele　me㎞orphosed　ill　the　epidote－amphibo1“e　to　amph輌bolite　f口cies

condidons；probably　Ielated　to　the　fbrmation　of　the　shear　zone　in　the　Riiser－Larsen　a托a．

Representative　whole－r㏄k　XRF　analyses　a鵬1isted　in　Table　3．　All　of　the　analyzed

samples　ale　basaltic　in　S輌02　contenL　The　alkaU－si1輌ca　diag刷m　shows　that也e㈹a佗at

least　two　types，　alkaline　and　non－alkaline　types．　The　biotite－beadng　mcks　belong　to　the

alkaline　type．　The　non－alkaline　type　shows　a　sys姥matic　inc肥ase　in　TiO2　w輌th　increasing

FeO＊／MgO　Iado，　suggesting　tholeiitic　dif民鵬n6a60n．　The　Nl》－Zr　relations垣ps　fU直her

subdivide　the　alkaline　type　into　Type－AI　and－A2，　and　the　non－alkaline　type　into　Type－B　l

and－B2．　The　Nb／Zr　ratio　is　di脆rent　between　types－A　l　and－A2，　while　Types－Bl　and

－B2　have　similar　Nb〆Zr　ratios　but　diffb㈹nt　abulldances　in　Nb　and　Zr．　Although　the　mafic

dikes　in　the　area　exhibit　similar　modes　of丘eld　occurrence，　their　petmgraphy　and

petrochemistry　indicate　that　they　are　diverse　in　lithology，　and　also　diverse　in　odgin．
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5・Cenozoic　I）eposits

　　　　On　the　basis　of　the　lan（lfomls　and　jbcies，　Cellozoic　deposits　are　class盗ed　into　the

fbllowing　mapping　units：glacial　U11，　madne（m），　talus（d）and　fluvia1（f）deposits．　The

glacial　tills　are　subdivided　illto　two　gmups：01der　till（To）and　younger　t輌11（Ty）on　dle

basis　of　morphology　and　deg鵬e　of　weathe血g．　Periglacial　sediments　and　some　talus

deposits　are　omitted　in　this　map　b㏄ause　of　theimegligible　amounts．

5．1．0雄ぴ〃σb）

　　　　The　older　till　is　a　large　quantity　of　glacial　deposit　fbm亘ng　large　mo面ne丘elds　in　the

a陀a．The　dder　till　is　dUcker　and　its　surface　is　more　weathe1℃d　than　dlat（xf　the　younger

d11（Miumε’α1．，1998b）．　Remarkable　pat民med　grounds，　mostly　sorted　polygons，　sizes

of　which　vary　fmm　2　m　to　5　m　in　diameter，　and　possible　r㏄k　glaciers　at　the　fbot　of也e

mo皿tain　a㏄fbund　on　the　su血㏄of　the　moraine　field（Hayashi，1990；Saigusaετα1．，

1998）．The　degree　of　weathedng　of　the　older　till　in　a　valley　to　the　east　of　the　peak（868

m），however，　is　slighdy　weaker　thall　that　in　the　other　places．　Probably　it　is　due　to　delay

of　the　ice　sheet　retreati皿g　to　dle　notth　and　the　west　in　the　vaUey（Miu臓ε’αL，1998a）．

This　older　till　in　the　valley　is　expτessed　by　the　symbol　To’on也e　map．　The　older　till　is

present　mε亘nly　on　the　not血ern　and　westem　slopes　on　the　lower　parts　of　mountain　flanks

and　glaciated　valley　walls；its　su㎡ace　is　gentle　or　almost　flat．　It　is　poody　lidlified　and

composed　of　subangular　to　submunded　r㏄k負agments　of　cobble　to　boulder　size　wi也a

matdx　of　pebb！e，9㎜ule，　sand　and　silt　The　gende　and　lmdulating　su㎡ace　of　the

mo面ne　field　can　be　tmced　up　to　the　north－facing　slope　of　about　500　m　as1．　The　older　till

and　glacial　erradcs　have　not　been　fb岨d　above　about　500　m　asL　Furthemo〔℃，　the

bedmck　has　no　glacial　polish　or　s垣ations，　and　is　commonly　d㏄ply　weathefed　there

（Hayashi，1990；Zwartzετα1．，1998）．　The　presence　of　a剖acial　t亘mline辻1dicates　that　the

level　of也e㊤mler　ice　sh㏄t　s嘘ce　was　a噛s　hei頭t，　at　i鶴ma泊m㎜s伍ge．　Gladal

stdae　r㎜ing　B－W　on　hill　tops　suggest　that　the　ice　sheet　had　once　b㏄n　flowing　f㎞m　east

to　west．　This　dilection　is　accordallt　with　that　of　Adams巧ord．

　　　　On　the　wall　of　a　fluvial　channel　to　the　east　of　Ricllardson　I司（e，　dle　dder　till　is

inte怜tratified　with　a　lacustdne　deposiL”Richardsoll　Clay”（Hayashi，1990）．　Akiyamaθ’

α∫．（1990）have　fbund　the　remains　of　protonematoid　moss　plants　covered　with　diatom

shells鉦om也e斑c励son　Clay皿d卿舳at也e　dia⑩m　co㎜u㎡⑲is　com岬of　at
least　2　sp㏄ies　of、4c力螂舵∫and　2　species　of在…　Fur也emlore，　Hayash輌and
Miura（1989）describe　a　large　quantity　of　clystals　of　pyrite　and　vivianite　in　it　which　we爬

produced　by　bacterial　processes　fヤom　phosphate一亘ch　brackish　water　ullder　anoxic

Ieducing　conditions．　The　Richardsonαay…md　thin　coatings　of　calcite　within　the　older　till

were（垣ted　by　accelerator　mass　sp㏄加me的（AMS）mdi㏄a吻n狙舳e㎜ol㎜ines㏄nce
（TL）dating：the　ages　are　40，250±1，20014C　yr　BP　for　the　clay　and　42，570±67014C　yr

BP　and　ca．71　ka（TL）fbr　tke　calcite　sample．　Although血ese　ages　mjght　be　too　young，

due　to　contamination　by　younger　carbon　or　other　factors，　the血e　age　of（ηstalliza丘on　of

the　caldte　is　not　much　older　than　the　Last　Inter凪acial　stage　at　the　oldest　estimate　fmm　the

provisionah鳴sult　of　TL　dating（Takadaε’αZ．，1998）．　Addit輌onal　age　dete㎞natiolls　for

tlle　older　till，　however，　are　urgently　needed．
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5．2．y∂μη8ε「が”↓τy／

　　　　Seve斑mo面ne　ridges　are　fbund　near也e　margin　of　the　p欄ent　i㏄sheet　andlor

local　glac輌ers．　These　momne　ridges　ale　fbmed　fアom　younger　tills　of　thin　loose皿sorted

廿esh　debris，　mainly　angular　boulders　and　often　ice　cored．　On也e　westem　coast，　seve面

mo面ne　ddges　with　small　and　elongate　p㎝ds　extend　seveml　hundled　meters　f衣）m

noτtheast　to　southwesL　par凪lel　to　the　ice　margin．　The　outer　ice－ma項nal　mo㎡ne　su血ce

is　much　mo爬weathe㏄d　than　the　inner　ice－marginal　mo面ne　su血ce（Miulaεr㎡．，1998a，

b）．These　weathered　moraine　ridges　suggest　that　the　geohistoly　of　the　i㏄sheet　has　a

sma11“＞advan㏄d　or　stagnant　stage　after　the　deposidon　of　the　older　d1L　This　611　is

expressed　by　a　symbd　Ty，　on　the　map．　The　age　of　younger　tills　bas　not　b㏄田evealed

yet・

5．3．Mα渤ε吻o∫f倒助

　　　　Seve田1　smalhaised　beaches　can　be　fbund　up　to　15　m　asl　in　the　southwestem　pa直

of　this　atea（Zwartzθ’α1．，1998）．　Rounded　bouldefs　are　widesptead　there　and　fine

Inaterials㏄cur　only　near　the　present　shoreline．　DV』rine　fbssil　shells　fbr　da6ng　have　not

been　fou皿d　yet．

5．4劫μ54印05匡’5↓’り

　　　　Talus　deposits　by　r㏄k負dl　ate　present　extensively　at　the　fbK）t　of　gaciated　steep

valley　walls　and　at　n聞血c　dikes．　The　deposits　consist　of　loose　unsorted丘esh　angular

boulders．

5．5．F伽∫α14ψo∫∫r∫ω

　　　　To　tbe　east　of　Richardsoll　Lake，　a　remarkable　meltwater　c㎞el　and　fluvial

de輌ts㎜飴u血d　in也e　v創ley　ex缶頑ng飴r　a』ぱ2㎞臼om　a　l㎜11　glacier．∩e　gorge

5to　15　m　d㏄p　is　incised　into也e　older　tilL　T垣s　is　composed　of　subrounded　to　rounded

cobble　and　boulders　with　matrix　of　pebbles，　granules，　sand　and　silt．　In　the　ups仕eam

a鵬a，the　cha皿el，3k）5md㏄p　and　about　50　m　wide，　is　incised　into　the　mo㎡ne　field．

A団1e　mouth　of　the　channel，　a　small　de1白is　being　fb㎜ed　with五ne　mate亘als，　mainly

sand　with　g㎜ules．　Fi血e　fluvial　deposits　are　fbund　at　the　beach　coveped　with　snow　driR

in　dle　southwestern　part　of伽s　area．

6．Geologi¢Stmctores

　　　　The　me㎞o中垣c　r㏄ks　co㎜o㎡y　show　com剛on剖1aye岱（seve副醐ime㎏鵬

to　cendme缶岱in　thic㎞ess）which鵬gener泣1y　pa副d枚）1ithologic由boundades．　The
爬gonal　st6kes　a毘disturbed　due　to　a　large－scale　dome（Plate　6A），　and　Ie夢onal　fblia60ns

genera1▲y　dip　to　tbe　east　in　the　eastem　area，　the　south　ill　the　cent面a肥a，　and　the　north　in

the　westem　1）1㏄k．　However，　on　an　outcmp　scale，　fbliations　are　1㏄a皿y　fblded　by

isoclinal　folds．　The　m司ority　of　the　metamorphic　r㏄ks　have　a　g頁moblastic　texture；

however，　some　metamorpkic　r㏄ks　show　mineral　linea60ns　defined　by　elongated甲artz，

sillimanite　and　orthopymxene．　He爬we　define　the　mineml　lineations　as　1佃lineations．

The仕ends　of　Ln　mine臓11ineadons　are　genelally　NNE－SSW，　and由ey　a佗genemlly
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pa臓11el　to　the　composidonal　bands．　Both　the　fblia60ns　and　the　mineml　lineations　we祀

佗一〇riented　by　a　late　stage　of　doming．　De皿1s　of　the　defoimadolls　are　described　below．

6．1．Fo倣r

　　　　日eld　coπelation　shows　at　least　two　lblding　phases　te罰med　Fn　a皿d　Fn＋l　in　order　of

developm斑t．　These　fblds　suggest　that　me㎞01phic　r㏄ks　of　Mount　Rjiser－La岱en

behaved　as　ductile　materials　at　an　eady　de愈）rma60n　stage．　The　geological　cross　s㏄tion

demonst戊tes　the　presence　of　outcroひscale　is㏄linal　ove冠umed　fblds．　We　can　also　see

isoclina1，0ve血1med，　recumbent　fblds　of　handsp㏄imen－scale　with　subbo亘zontaUbld

斑品plalles（Plate　6B）．　The㊤k鉋a托te㎜斑Fn　fblds．　The　wavelength　of　Fn飴1《姪

ranges　up⑩one　hundred　of　meters．　Trends　of　fbld　axes　are　NNE－SSW，　and　are

subpamllel　to　those　of　Ln　mine皿．　This　suggests曲at　Fn　fblding　and　R）㎜60n　of　the　L皿

mine面Hlleadon　were　nearly　coeval　under　the　gmnuUte－facies◎onditions．　However，　the

Fn鋤ngα泡記d愉爬典副むa一噸㎏m声㎞me㎞卿姐sm』ausパe
symplecdc　i皿tergrow也of　sapPhi亘ne　and　quarlz　a佗preserved・

　　　　Post－Fn　fblding　is　represented　by　a　dome．　The　dome　cleady　d輌sturbed　the祀gional

dips　of　lithological　boundaries，　compositional　bands　and　axid　su㎡a㏄s　of　Fn　fblds．

The㏄］bre　they　generally　dip　30°E　to　S，　ex㏄pt　in　the　westem　b1㏄k　where也ey　dip　to　the

north．

6．2．βo必∫πα8θ

　　　　（㎞et　gneiss，　chalactedzed　by　higher　s臼rength　than　quar吃イeldspar－rich　gneisses，

醍U岱鎚Sy㎜e醐⑭U直nag刷en記S　a紬e⑭任Om㎡伽…iVe　gneiSS迦t．乃e
boudi血adon　ren㏄ts　the　intense　shear　along　the　bo皿d田y　betw㏄n　massive　gneiss　unit

and　layered　gneiss　uniL

6．3．1カぴμ5∫oη〔～r〃⑳c4∫た65

　　　　Ma五c　dikes，　which　a爬re允πed　to　the　Am皿dsen　Dikes，量n㎞ded　into也e　whde

Mount　Riiser－La配n　area　in　the　late　P耐epozoic（Plate　6D）．　They　cut　Fn　is㏄1inal　fdds

and　post－Fn　domes．　Tllese　mafic　dikes㏄cur　in　two　main　sets：aN－S　tpending　palallel

set，　and　a　NE－SW仕ending　set．　The　empla㏄ment　of　ma丘c　dikes（1190±200　Ma）

apparelltly　postdated　the　Napier　metamorp｝丘c　episode　and　p爬dated　the　fb㎜ation　of　the

shear　zones．

6．4．MソZonμεα㎡」P∫α磁フ眈伽Ji’ε

　　　　Alarge－sc画e　N－S　trendmg　shear　zone，　which　is　refbmed　to　as　the　RiiseFLarsen

Main　Shear　Zone（RLMSZ），　is㏄cognized　in　the　wes缶m　area．　The　RLMSZ　separates伽

Mount　Riiser－Larsen　into　the　main　and　the　westem　b1㏄ks．　The　mam　b1㏄k輌s

characterized　by　south　dips　of　the　fdiation，　the　westem　b1㏄k　by皿orth　dips．　In　addidon，

th●is　a　1－2　kb　pressu爬gap　betw㏄n　the　main　a皿d　westem　struct㎜h㎡ts（Hokad式

1999）．The　RLMSZ　and　relat《娼N－S　and　NE－SW　minor　she訂zones　de允㎜ed由e

Amundsen　Dikes　and　the　host　gneisses，　and也e　related　laye亡pamllel　shear　zones　cut　the

Am皿dsen　Dikes．　The　layer－P画lel　shear　zones　s・me6mes　r㏄ord　a　top－t（汕e　no品

comp㎝ent　of　shear．　The（虹splacement　is　un㎞own．　Near　the　shear　zones，　the　gneisses

and　the　mafic　dikes　a佗also　shea爬d　to　mylonites　or　sometimes　pseudotachylite－like⑩cks

（Hate　6E，　F）．　Mine臓l　texture　and　milleml　assemblage　as　described　befo托indicate　these
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mafic　dikes　and　gneisses　to　be　f泌e　of　the　ultla－high　tempelat田e　metamorphism　of　the

Napier　Complex．　The　fbrmadon　of　the　shear　zolles　apparendy　postdated　the　late

Proterozoic　mafic　magmaUsm．　It　may　be　coeval　with　the　Pan－Afdcan　orogeny　which　is

recognized　in　the　LUtzow－Holm　Complex．

7．Geochronology

　　　　The　geochronological　data　of　whole－r㏄ks　and　minerals伽m　the　Mount　Riiser一

已rsen孤ea　a㈹㎜頭zed　in　Table　4．　All伽were　ob伍ined㎞m輌es　collected　by

geology　parties　of　the　Japanese　Antarctic　Research　Exped輌tion．　The　ages　are　younger

than　3．O　Ga　and　roughly　show　the　two　peaks　of　2．7　to　3．O　Ga　and　2．3　to　25　Ga．　These

peaks　c㈱spond　to血托e　tectono血e㎜泣even8　at　2．9　to　3．1　Ga（D　1－M　1：de飴㎜ation

stage　1－me㎞oΦhic　stage　1），2．8　Ga（D2－M2）and　2．4　to　2．5　Ga（D3－M3）as

demonstrated　for　the　evdutio皿of　the　Napier　Complex（¢．8．　Sheratonετ㎡．，1987）．

　　　　　Sm－Nd　whole－rock　isochron　ages　were　3015±44　Ma（inidal　Nd　rado（IR）：

0．508554±0．000026，MSWD：0．00，εNd（T）：－3．4～－3．3）fbr　orthopyroxene　felsic

gneiss，2921±186　Ma（IR：0．508631±0．000180，　MSWD：0．07，εNd（T）：－4．4～－4．1）

fbr　m頭c　gramdite，　and　2（β0±143　Ma（IR：0．508850±0．000148，　MSWD：0．45，

εNd（T）：－8．3～－6．9）fbr　meta－ultramafic　rocks．　These　is㏄hron　data　may　show　the

fbrmat輌on　ages　of　their　protoliths．　The　negaUve　values　ofεNdぐr）indicate　these　ppotoliths

to　be　dedved　from　en亘ched　materia1（Suzuki，2000）．　Sm－Nd　mineral　ages　were　obtained

丘om　gamet　gneiss幽±22　Ma（IR：0．期1旬±0．㎜71，　MSWD：0．85）），　gamet

丘1sic　gneiss（2382±32　Ma（IR：0509065±0．000223，　MSWD：22．05）），　and　mafic

g剛lite（拠18　Ma（IR：0．…±0．㎜22，　MSWD：0．02）and　2295±129　Ma
（IRI　O．509269土0．000133，　MSWD：0．38））．　These　ages　in磁ca缶that　dle五nal也e㎜al

event㏄cuπed　at　ca　2．4　Ga　fbr　Sm－Nd　systematics（Suzuki，2000）．

　　　　　Zircons伽m　gamet　fblsic　gneiss　analyzed　by　Sensidve　High　Resdution　Ion

Micropmbe（SHRIMP）at　the　Research　School　of　Earth　Sciences，　the　Australian　National

University，　show　two　peaks　of　U－Pb　isotopic　ages　at　2．4　to　2．6　Ga　and　2．8　Ga．　These

two　peaks　a佗cons輌stent　with　the　Sm－Nd　whole－r㏄k　and　mineral　is㏄hron　ages．

　　　　　U－Th－Pb　mona垣te　and　zil℃on　chemical　ages　using　EPMA（CHIME　ages）have　also

been　reported　fbr　quartzite，　qua】rtzo－feldspathic　gneiss，　garnet－o】曲opyroxene　quartzo－

feldspathic　gneiss，　gamet　fblsic　gneiss　and　orthopyroxene　fblsic　gneiss（Asalni　e’αム，

1998；Hokada，1999；Suzuki，2㎜）．　Most　of　these　ages　range　from　2．3　to　2．6　Ga．

However，　some　zircon　grains　f♪om　sapphi亘ne－orthopyroxene－bearing　quartzo－feldspathic

gneissπH97020713）and　ow血opyroxene　fdsic　gneiss（SS97011304，　SS97012402）
remain　the　older　ages　of　2．7　to　2．9　Ga．　In　the　sapphirine－osumilite－bearing　layer　in　the

gamet－orthopyroxene　quartzo－feldspathic　gneiss，　the　monazite　and　zi㏄皿　g面ns

embedded　with輌n　osumilite　yield　ca　2．5　Ga　（Hokada，1999）．　This　indicates　that　the

monazite　and　zircoll　g㎡ns　have　be飽clystallized　befo㏄or　simultaneously　with　osumilite

cryst姐ization．　Therefbre，　the　timing　of　UHT　metamorphism　c巧stallizing　osumilite　may

be　ca　2．5　Ga，　but　not　2．8　Ga　as　inte叩reted　by　Harley　and　Black（1997），
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　　　τ勧ち449ω（ゾ〃¢η昭’卿η海cαπ∂」8ηεo邸アocムノアom　MoμMR匡砧θアーZ〃γぷεn．

Method Rod⊂type Age Sample　No． 佗f，

Sm一 o仙opyroxene　felsic　gneiss 3015士44Ma SS97011304 1

whole－rock　isochron （IRO，508554士0．000026） SS97011306
（εNd（r）：－3．4　w－3，3） SS97012401

manlc　g㎝ulite 2921土186Ma SS97013002 1

（quaπz－beanng帷） σRO．508631士0．000180） SS～η020510
（εNd（T）：4．4　w－4，1） SS97021310

me匂一ul吐amanc　r（X来 2630±143Ma HI96123105D 1

σRO508850土0．000148） HI96123105L
（εNd（r）：毛．3～－6．9） HI～η010801

HI～η0108α3U

HI卯010803F
HI97010805

HI97012102

班97012103

Sm・Nd galnet　felsic　g1｝eiSS 2382圭35Ma SS970213σ7 1

mine臓1　isochπ）n （IRO．509065士0．000223）

manc　grant日ite 2380±18Ma SS97021303B 1

（q囲z一伽e⑲pe） （IRO509448±0、000022）

manc　granuli㎏ 2295土129Ma SS97021310 1

（quartz－beadng　type） σRヒ0．509269土0．000133）

　　　　　．gamet　gne1SS 2364±22Ma SS～η021208 1

（IRO509199士0．000071）

U・Pb　SHRIMP gamet　felsic　gneiSS z：2435圭2r7　w　2639土57　Mb SS970213（γ7 1

2800士32～2826土21W 1

ml田91土59　w　2464±4）Ma 1

U－Th・Pb　CHIME orthopyroxene　fdsic　gneiss z：2402±32々2445±82ム4a MA88022102 2

（EPMA　ch㎝泊cal　da亘09｝ m：2404士54Ma 2

z：24w2．6　Ga　2．8～2、9　Ga SS97011304 1

SS切012401
z：2．4卵2．6Ga SS～ηOl2101 1

gamet　felsic　gneiSS z2．3～25　Ga SS970213《〕7 1

z：2．3～25蝕m：2，1～2，5Ga TH～η012006 3

qua趣＞fddspa血c　gneiss z24～2．6　Ga，2．7～2．9　Ga TH9702（y713 3

qUa「tZite（SiliCeOU8　gneiSS） z：2．4w2．6　Ga THダ7021326 3

m：2、4～25Ga TH卯011305 3

gametく）「thopyro）【ene z：2．3～2．6Ga R98022302C 3

quarぬfeldspa廿Uc　gndss R98022301A
TH97012909

ml　25～2．6Ga R98022301B 3

sapphime－be…踊ng　layer　in z：23w2．6　Ga，　m：2．3　w　2．6　Ga TH97020414 3

garnet－orthopymxene TH97020415

q－eldspa血c即eiss TH97020416

④Ar，抄Ar manc　dike 0．8wLIGa 4

shea鰺d　gneiss LO～2、O　Ga 4

Z：田roon　m：m㎝泌賠

1：Suzuki（2000）　2：Asami■’α～．（1998） 3：Hbkada（1999）　4：Takigamiε’α∫．（1998）
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　　　　Takigamiετα1．（1998）reported　40AF39Ar　ages　of　the　sheared｛blsic　gneisses　in　the

RiiseFLarsen　Main　Shear　Zone　and　of　the　mafic　dikes．　Thei口esults　show　that　the　ages

range伽m　l．O　to　2．O　Ga　and丘om　O．8　to　l。l　Ga，　respectively．　Takigamiε1αム（1998）

mentioned　that　the　ages　of　O．8　to　1．1　Ga　fbr　the　mafic　dikes　ale　similar　to　those　of　the

Am㎜dsen　Dikes（SheIatommd　Black，1981）．
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