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Geology of Langhovde, Lutzow-Holm Bay, East Antarctica 

Terumi IsHIKAW A* 

Abstract: The rocks exposed in Langhovde, Liitzow-Holm Bay, East 
Antarctica, are chiefly metamorphic and granitic, with less extensive glacial 
deposits and beach sediments. 

Metamorphic rocks consist of metabasite, pyroxene gneiss, hornblende 
gneiss, garnet-biotite gneiss, porphyroblastic gneiss, garnet gneiss and garnet­

bearing granitic gneiss. These rocks generally show gentle angle foliation strik- . 

ing northeast and may be Precambrian or possibly Early Paleozoic in age. 

The metamorphic rocks of Langhovde have a prominent compositional layering 

or foliation, defined by alternation of quartz-feldspathic, quartzitic, garnet­

biotitic or amphibolitic layers of all scales from a fraction of a centimeter to 
several tens of meters. Foliation is weak in pyroxene gneiss and hornblende 
gneiss. In the garnet-biotite gneiss and porphyroblastic gneiss, foliation is 

accentuated by the parallel arrengement of biotite, garnet, feldspars and quartz. 
The northern part of Langhovde is marked with fold structures, represented 
by anticlines with an axis of N45° W and synclines with an axis of E-W. In 
the southern part is found a monoclinal structure striking NE and dipping 

to the west. 

Granitic rock is microcline granite, which occurs in the vicinity of Hukuro 
Cove. The rock is slightly gneissic, pink-colored, and coarse-grained, and it 
consists mainly of quartz, perthite or perthitic microcline, and biotite, with 

small amounts of plagioclase and garnet. 

Glacial deposits are distributed all over the ice-free area, and particularly 
thick along the boundary between the continental ice and the ice-free area. 
Immediately overlying the basement is a glacial deposit composed of gneissose 
rock boulders and cobbles. The boulders are typically rounded and seem to 
be similar in composition to the underlying basement gneiss. 

Beach gravel and sand form a terrace along the shore of the inlet and 
include fossil shells (Adamussium colbecki and Laternula elliptica). 14C age of 
them shows 3840±90 years B.P. 

* i5 "i:S"ffi.:k�:E1�$:f;ff!3*f4���- Department of Earth Sciences, Faculty of Science, Nagoya Uni­
versity, Chikusa-ku, Nagoya. 
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1. 'i *- i;� � 

*:!:m�vi 1956�.tt*, B *ffi�:lm�f&iJ!U�:lmttffilrivc J: 0 --C�J!t � :h --c � t.:. m:a: 'i -eve 

���;ht-.:flH!rvi::s'lJ'l • *1:1:m (1959 a, 1959 b), TATSUMI, KIKUCHI and KIZAKI (1963), 

tf B3 0971) tJ: c'n�ce> Q. ::s'LJ'l c *1:1:mvi� 1 <X B *wiffi:lm�ftiJ!U� 0956-58) vc�;/Ji:i L. 

CO)�, :fBl Gvc J: 0 L lJ 1 ';I T • *;!,,A �z{:}:1¥::f:m�O) :1&1JJO):lfiljt,!�J!tiJ�1'rhnt-:. b t:> 7_) A., 

��vi�J!tvc�,�tJ::lmM� t -t-5-}-c-tci::l ,ffiJfftci::�{ff=O) t c -c-, :fEl GvivtVif 1J :i,;; * · *11,, A 

�z{:}:1¥::f:m�O):@:�vc.ht-: 0 --C�J!t Lt-:. -i-O)ff, !3Bf1J£:f:mO)�f!: � :ht-:*:,J-- Y _;7··11,,@J�i=piC_,, 

vciJ!U:lmffilFiO)�jJvc J: 0 --C:lmM�iJ�;m;fr,1: c 5c,vt �:h --c �t-:. '7 Y .;7··* f-r'vi 2. 5 li;-}O) 1 0) 

:!:mM�nq968�vc�±:lm��iJ" G.JefU �:ht-:. 

C 0) '7 Y _;7''* 7''7':f:mw:XO):lfiljt,!�J!tvttJgl3<X B *ffiffi:lm�W'UJ!U� (1971-73) O)il,fJ!Utt@ivc 

£"".Jl \ --Cffhnt-: I) 1 'Y T • */!,, A �zBw:f:m�O):f:m��J!tO)-{ffi--C'2D Q. tiffvC:$:tlH5vi�:!f;­

ffi0)7t;:ffj c -i-0):f:mtttl:©vc �l, --rtc3zfl Lt-:. *�1tvui�±:lm��.Jeff0) 1J :i ,;; cs • *11,, A 

� (25lin\.O) 1), '7 Y f * 7''7' (2. 5lin\.O) 1) O):f:mM� c tJg 6 fX B :;$:ffi�:1:mtitmtJ!IJ� (1961 

-0)0)ffl�Lk���-��fflLk, 

2. ;Ftg 

'7Y:f*7'':f':lfiltivi1J 1 'Y ct ·  *11,,A[�0)7° IJ YAT'77#f1::1¥: (Prince Olav Coast) 0) 

-{ffivc� L, f!BfD£:lm J: VJ ffijJ{r] 20 km 0) J=i)fvc {ftui-t Q, ffiitW 14 km, *g§{r] 8 km 0) 

u!B:lmnr--c-2DQ c� 1 ). *-OWvi:J y.;7·-*7'':r'1JcM�*l¥VJccttL, cnJ: VJ*�F'30)fJn1Z 

Bffivi1JcJ*vc:to:toh:h--Cl,Q. gg{JlUvi7 -1 =111,, F;/*:vcl,VJ <A..,tC:w:1¥:*i��-t. §�(1971) 

vc J: Q c '7 Y f * 7'':f'#;i[O)#f]:JfOUij(l¥bJcvc�U� c 'i :hk1Jcft:a- (glacial trough) iJ�ff 

tE-t Q. c :h l::>0)7Kft:a-vtM::J::vc t j,�� Gn, 1Jcftii-tl, vcqc!J:vc� < {fft�)l:vt--c, 1Jcft 

WI (glacial lake) iJ�"'J < Gn --cl, Q . 

'7 / f* :1·-r-O)UJffivill<fuJO)�Uvi < ��vt--C)EJJ:n�vt�(1)Q�7J"tJ:j4Jii��-t (15<12 ). * 

vc gg{JlUO)ffll:1¥:*lz{:}l, 0) *4-lii vi�f:x0)$: L l 'fE'1'ij{*4�� L, *-OlUO) *4lii viJ:til&B"Jtci:: � Gb,.tJ:{1£ 

ft.J!l��-t C � 3 ). c :hvi:1.kfuJ 0) J:.vfEvc2D t-: Q -OlUn�. 1JcfrITvc J: 0 --c (1) Q �b"t.tj4Jii:/*:vc �U vi 

< � n, rvfEvc tJ: Q -OlUvill<Mvc J: Q vi �·J& VJ vc J: 0 --c )E,{ljij40) b�vtb�Mnlt � nt-: t.:� c ,EtI,h 

;h Q. *ffB:i:mnrvUi*ggi1:0))jfii fJ:iJ�vj-i)�fftE-t Q. c ;hvi1.kft:a-O){Jlijm0)-{ffi--C'2D Q. 

-i-:h Gvi*llJiUJ (Mt. Ty6t6) O)�t{ffi, i=pO)'.fr (Naka-no-tani Valley) O)wJ{JlU, /', A :r7j( 

vf < (Hamna Icefall) {t;i[, �.�i'R (Yukidori Valley), r� (Simo-kama), J:.� 
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Fig. 1. Locality map of Langhovde, Lutz.ow-Holm Bay, East Antarctica. 
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(Kami-kama) tJ: c'O)-lj]] 9 JL "'.) t-:£�'1:-25 Q. -:. O)jjjP]vt-=. O)!lg�0)7l<V1Jffi_:_ Iv (glacial 

striae) O)jjjP] c vivf�� L--C1t, Q C� 2). $0):a-vt:!Jt!.:W.89tJ:7lcit:a-'1:-s Q. -:. O):a-O)JWW: 

vif@JJ:iMt a'� L, 'i t-:J:vfEO)::k�J)( c �-t Q F)rtcv:t?}(nx;ijgffi� (glacial deposit) tc J: "'.) 

--c -tt � c 26 G.h --c '1:'�t-:-tt � c 26� (dammed lake) t1ts Q C� 4). -:. .h GaJ)(V1}0) �Utt 

< O)if,{L�a'�L--c1,,Q, 

ftiJJc N 50° W 0) :1HPHt.¥6.i!-t Q :a-il:s G. -:. tlJ::>LtVilVif!tl!�--�tcW::x L, ;J<inJffi.: Iv 

O)jjjP] c At.r: Q iJ�, :a-0) l=f:t�cJ)(nx;ijgffi!/miJ�rftE-t G f_:<Y_), 71crultc .t '? -c�nx; �;h,t.::a-'1:-s Q. 

fjiJ{JlI (Mt. Heito) #Jltvift-:lv tJ:$�£ (roche moutonnee) a-Wnx: L--C 1,, G. -:. 
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Fig. 4. Geomorphological map of Naka-no-tani Valley. 

5 

0) J: 5 tsJl!Hf1vt�i6: '! -C'1J<liu 0) �u vi< �)l:�--c \,, t:.. c. c �ffe--t. ll<liu1" c. A., vt�t$0)-$ c 

wJfffltc.ia\,,--cwi�-c,� Q c� 2 ) . ..:tn G0):1JrPJvt:ffl.tE0)�0):1JrPJ c-fm�tJ:Q. wJfffl-c'vt 

tJ - ;t-- (glacial cirque) iJ�Je� L --C \,, Q. 

::k�ll<c�--tQ:tl!!.:lglctc.vt, \,,f.:Qmtc.{t� c���ll<ftlM�-c,�--c\,,Q. �tupO)��m 

$0):ti!!.:iglctc.::k � \, ,�iJ�J!J)vt � ;h --C \,, Q. 

ftE.V'.::.:ti!!.JJJO)�f;j& c L --C vi, tj:tO)�O)jj'IPJtC.�t� � (Oyayubi Island) tJ: c'O) �iJ��A., -c­

\,, Q. c. nvt c. O):ti!!.�O)�/vt=EfflO) Jt3'.•lt0):1JrPJ c -!5c L --c \,, Q c� 5). 

,J-,� (Ko-minato Inlet) #ifr, �t��#ifr, �'0-C'?R (Yatude Valley) li[ P#ifr, T 

�tc.vtmitt 10 m c 1. 5 m O)�Ji�O):ti!!.J!JiJ�� Q. trffi 0970) 0)1j1f�tc. J: Q c Y :::z. ;,1 * · 

*;l--.b.,JJJ�J¥-C'��{ft20m O)!ii�rJ*i�if�'"(\,,Q. Jim{ (1973) O))!,t:,;37'';t-,�0)7iJF� 

'"c'vimitt 13. 5,..__, 11. Sm, 10. 0"-'9. 5 m, 7. 0'"'--'6. 0 m, 4. 5,..__,3, 0 m io J: U: 2. 0 rri tJ, T 0) 5 -0 

0) wnx:�..Ei:oo 7J �fli 11r � n --c \, , 0 . 
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Fig. 5. Gneissose structure of the area around O yayubi Island, Langhovde. 

O):L{g:ffiflZJiJ�fUfi� :h -c 1,, o. c. :hv:J:.1969:¥ "i -eve B *1¥fffi:Ltg:till:UJlU�vc J: -::i -c�1t � :ht-:� 

:Ltg:f�O):LtgJ.f�1EO) "i c co ··es o. +nvc J: o c z!1::H¥:Ltg1fito J: u ��O):L{g�vt, ±vc -tf J;! J:l E 

JtWR�·. *'EJiLWR£ c Y:i:0)1E�£vc J: 0 -c r:':ico G:h -c1,, o. 41-�*'f:Ltg1fiO):f*:@:1JfPJvi* / 

;1''11,,, �. =J / P'' * 7'· 5'-'. 7-. n 1v ::/ 7-. * 7-. 't'vt, vivi'l¥fit·l1: --C'S IJ , l¥f-A,_1J· < vi c' Lt-.= 1,, vc.]¥[ 

�ttK�Q. 7-.:IJ-V/'�]¥fO):i{gJ.(�1ttt�mc1w1)KJ:-::i-C�$Kfih:hk, +nKl 

Q c:f*:@jjfPJvi, ]¥[�jjfPJiJ� G Lt�1,,vcit�-1¥f]¥[jj[P}vc�1t L, ,,{ 'Y 3t�O)�Jw#Jlr0)1')! 

�·:Ltg1fi't'vi, it�-1¥J]¥[:1JfPJO)tl:@iJ;D�vc ts:. o. 

�:Ltg�O)!#nO)if.f-t�JEvt, Jlfif. Lt..=1, ,tc� < t.r_-::i --c f!!t-.:. � < vt��-BJ:��*21- c -r o 

Rb-Sr$� K-Ar $vc l 0 -Cif.1���co--C1,,o (NICOLAYSEN et al., 1961; MAEGOYA et 

al., 1968; PrccIOTTO et al., 1964; Jcr9ftt!, 1974). +n Gvc J: o c 5 f;lif. <'' G 1,, -es Q. 

ftgvc.::r.. - !J --!! /' n (euxenite) vc J: o U-Pb r! (SAITO et al., 1961), �:¥�·0) K-Ar r,t 

(KANEOKA et al., 1968) --c�:t. 5 (,!� J: IJ lb:< f±l -C 1,, o. \_.,/J, L MAEGOYA et al. (1968) 

vc l Q 7J !) 17 A �:E�� 0 t-.: Rb-Sr �-evt, 7 ffi- 11 ffiif-0)�1, ,if.�tM� G:h LI,\ 0. C. 

;hvt:9f; 7J /' -f !) 7 8*�vC�ffltfpffl��vtf.:!#:fiiJ\ :j3}tf 7J /' ·f !J 7 mctC�ffltfpffl��VJ'LE 
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Fig. 6. Geological map and geological sections of Langhovde 
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3. 2. �1:i]cti 

*:tt!!�vUi?xO) J: 5 t.i::£:fi:to J: U:ftfi�i1�5tifff-t-o c� 6 ). 

( 1 ) 

( 2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

3. 2.1. 

*' :fi Jt /ff :fi 

:%=J !\9 :fi Jt /ff B. 

�Jl*51:!s 

-tf !I p :fi m. � £3: Jt !ff J.�� J\\'\� -'1.:....1 

-1f !J p :fi ff� !s· 

vi A, tt � Is Jt /ff�-

� -1f !J p :fi:tt rim£� Jt /ff =ti 

�!!''"-"'< � 1 r 

�ffet*:fi:tE rim£ 

:}J( ax: :ftfj � 

7i'Ji�JI 

l$:filt/ff£ (Gp) 

7 

*' :fi Jt }ff�-vi '7 / ;,·· ;t; fr' iE:ti �c JI tt vc. IA < 7t ifff-t-0 . *r �c ffe: !iJhl.J ml QI, q:i 0) �, � I� {R 

fN:rvctf�vc5tifff-t-o. *£f*viq:ifirc·�iJ)0@,t.i::1,, LER@,��-t-o c� 7 ). �nv:t.#4� 

£:to J: U:fi!}!f�C@,i]�"':)\,, -Cl, o t.::.61)-C'ab 0. -JMHc:ftJ�:!ltt-c:·Jtlffttfl�vi��\,,. t�f!l&vi, 

ffel-:15•:fi�'3'tfil�-1f !Ip :fi�-�vcx < � c -eJ!>0. 1J@,��O).ffi:vi&t.i:: <, #4*:fi�� < 

13" d,l., fij oo:o tJ � mm vc 1l!t-t-0 tJ � ft!! 0) fffHl vi :rtJJf-c· Jf> 0 . 

flnx:��vt:fi�. #4*:fi, ff=JM:fi, •:o. ��a-c·Jf> 0. :fi!J!f c #4*:Evi �· < �"':) 5 vc. 13" 

ih0, *1:vc*:E!!Hi .... �--lf-1 riu J: U7/T-'�--it1 r�ffi-t-. =r!.1.J (Mt.Hutago) 

O)it:EJt/ff:!sq:iO),#J��:fivilfER�:fi (An 52. 6) c·, 7 1r.,,,{1 r ��Is c � !I !7 Y /��� 

c �ffi L, fJ£ml.ml c\JI, 0 (SuwA, 1966). ff=JOO:fivi�@,'"'"'r:fk�@,O)�@,tt�� L, � < 13" i 

n, -;vr 1 /�''ff=JM:fic·i'bo, ii:ovt.JtHl:fi, ;W�ii:o-c·, :1:a&t.i::1,,. ,l-O)vfcA.,c'vt 

�Jf�1tvt-c 1,, 0. ��£J:v:tffi6')-C &:1:-c:·Jf> o. iJ) 0@,---�@,0)�@,tt�ffi-t-. IIJnx:53-�� 

vi, ::);L,::i /, 7 .... ��1 rc'Jf>Q. i;h,VCJ3"iho-1f!J P:fivi Mg c Fe tCcd,l., Ca�* 

=f.3"ts C {J!Jx.vf, Mg : Fei+ : Mn : Ca=45. 6 : 43. 1 : 1. 0 : 10. 3). 

3. 2. 2. ,fiJOO:fiJtlff:!s (Gh) 

*Ef*vi::l:vc.Sfl-:@{1.1.J, i¥J3fl:@{l.1.J (Mt. Minarni-heito) tCJA < 5tiffff Q .. � 0)£f*0)*1=f!I& 
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a, -ir !l p E, tlE�x�, jrjME�'2i'�, FKe�tt��-to;:. t "C:'cbo. �t!m11vti::pf1"" 

*IIJ1�ffi L, ife�t/mvt-�vcyts: <. *'l�E cE�iJ;� < B"i ho c� 8). *1fvc*4*E 

11;� < B"i ho i:c6BEiJ;/])(5�ffi-t. m�d�BO)tm°liB� Uf Uf'Eiif-t o (� 9). .7c 

hvi v :/ ;q:k:to .J: tf7fmJlUts:�ttW"C:'cb 6. 

:ti/tZ�Zt/mviftj�,E, ��EJ:, jJ IJ 7 A*:;fi, #4*:E, E*�'Ei�, -tr !l P :E�-�vcx < 

n; i hvc B"i ho;:. c iJ;cb o. JJ v 7 A *:£0)� < vi-"� - -it1 r �ffi-t. Uf Uf JJ v 7 A 

*:£i::pO)/fJf:fd� Lt-.:#4*:En;§)j 0 J: 5 ts: 7 1v,,�1 r 5:\�Jl:t�ffi-t. #4*Evt� < B"i h, Uf 

Uf 7 :/=f--"� - -it1 r �ffi-t. ��. fJ IJ 7 A*:fi c �-to fr!H.Hc � 1v ,,1. fJ 1 r �IDnx:-t o. 

ftjMEvi�B"-'7j�50)�5'!1:�ffi-t. ��£3:viffico-C j,'ts: < ' 1}>-::> B'"'"'7*�B �JF L, tt 

ttvc .J: < :JB:ii L -c1,, 6. !Unlt?J"'�t!m c L -c:: iv ::i :/, 7 ,,� 5t 1 r �� < 'Ei"D'· 

3. 2. 3. iOl�B (Bm) 

l:*$�£vi-�vuJ\� 1,,Bf*"f:·, fiJMEJt�B, itEJt�B, -tr !7 P EJt�B, -tr !7 PE 

��EJ:Jt�Bi::pvcJ! Gh o. *1fvc*lffil-Ll�tfIB, �,�ift i::j=i0)�{1'Jli"f:·vt;i;iwE'l1:0) .J: 1, ,:5J-ifn� 

ffi L, Lk)) 5 lilrm=mO)i![!ilfilHtJli"C:'vi, !Olf�BJJ;Bf*r*J"C:'� L\,,,j\ Lk)) 5 l:li!�IDnx: L-C\,,0. 

\, dS t:: < 11ft (Lake Itiziku) fbli:vcfli't-t 0 !Ul�Bvi�;!jUc-5J·*1-t o. '7 :/ !l''* f 7'1¥J{IBO) 

-tr !l P :E Jt�E1 1=i=10)�i;f�;Efvi, T�iJ, G�,�?R �Ji-:i -c i::pO)� i 'c'if0 6 km vcht-.: -:i -c ffifH 

< iWG �, mWi·--eJJ�iii�m11�� Gh0 c� 10). 

t�11Z�/!1,0vt*J�*E, J!i!fLfi, �iiUlE, jrjB�E, ��EJ:"f:·cb o. n'4*:fivt=?x�tlmvc .J: o 

.J: <':::' h 0) ts: 1, , � h 1, , ts: ta Jl:t � ffi-t. -� vc §)j IJ J: 5 ts:� Is� ffi i" 11 � � s\ � ffi � ts: 0 t 0) t 'Ei 

iho. ftjl'}�Evi� < 71ih, tJl<iJ,":)B'°'"'7j�50)�B1��ffi-t. tJJGEitftjMEvcl)(\,,"(:'� 

< B"i h, J!l,E c �Yi?UJfi:fiO)=*l�O)*'EiJ;[iico Gh0. ��£3:vi@O)ife�J:tjmvc < G« 

-C:@[co-C Y:l:"C:'cb o. 11if.:i*vC{'XO) .=fi�i7�cb o. ( 1 ) ��£3:;aq.9:cs.T.vc.:e-�f0irm=:.fFt1:i'" o 

�ii'. C 2) ftjF,,cl:£0)-$iJ;��EJ:vcts:'J -c1,,_o�ir, C 3) itEO)-$iJ���EJ:vcts: 'J -c 

1,,, 0 �ft --ccti 0. 1,, ,fhO)�,fr --ct ��£J:v-i$iJ,'J B'"'"'rk�eOJ�e'l1:�ffi-t-. 

3. 2. 4. -tr !7 P E��EJ:Jt�B (Ggb) 

;:. O)Bf*vt=J / !l''* 7''7'�:t�vc�ttvc:5J·*1-t"o. -�vc-ir !l p E c��EJ:�:)(:l:vc'Ei�, 

fiJ ME� 1X < tsr���"'::). BE 0) evt-tr !! P 1Jvc�trt-.:co$iJ, -:i e �� L -c 1,, 0. 'Ei i ho 

JJ IJ i:'.7 A ffe=l:=ivi Uf Uf:)( � < 96� L -Cvilv:i*�ir, L, $5:Hf'JvUilv:!*¥lJl:tJttff:'g:l*vct.i:: 0 

;:_ c iJ�cb 0. ;:_ CJ):!g·:fivi-tr !7 P n c ��£J:0)�1ttri)i7\ ffivc@cfU L -c Jttff:l*:tlm�%J�-t-

0 (�11). ��£3:iJ�IJ:!t Lt-.:i!�@.-rrf;t1:t* · ffe::fiO)Efl350){fil7}i;�1[��ffiL-C\,, 0 k 



1&1 1 �::sJtJffs 

O);r,§.� 
Fig. 7. Texture of 

pyroxene 

gneiss. 

I&! 8 �00:EJtJff 

sO)m� 
Fig. 8. Texture of 

hornblende 

gneiss. 

I&! 9 � 00:E Jt Jff 
:E i:p 0) ti[� 
·�tm�:E 

Fig. 9. Basic xenolith 
in hornblende 
gneiss. 



� 10 �.�/1\0) -,f !l P 1=i Jti#:'is-1*"'1=1K-�:f tL 0 :3tj_!![�;'js-O)JtJf :tu J: O- v :/ 7- �f-* 
Fig JO Thzn beds or  lenticular seams oj metabaszte zn  garnet gnezss, Yukzdorz Valley 

�11 -fJ- !l p :;&,;fj�BJ.J\-J#:'is-O)fil� c Jti#�kt-lf@v-=:. J: 0 tiF � h o�§"itt1�� 
Fzg 1 1  T rxture of garnet-bzotzte gnezss and boudznage shown by gnezssose structure 

�12  -fJ- !l p 1=i�� BJ:f-JL J,FR:'is- c  �-ff !l p 1=i:TtITi5j:'is-1itJ,-�:'is- c iJ;:lf�� tJ:-t-:'is-1*0)�5.JrH�iit 
Fzg 12 Dzfferentzal erosion of the alternating garnet-bzotzte gnezss arzd garnet bearing granztzc gnezss 
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*lst�¥IlvifilOOE�x � ,  ��-BJ:. -tf !/ PE. E�. tJ Y '7 A fi:E:Z,'Ei�. �¥2Jf1Hi��. 

�crpfl--C:'cb 0 iJ�. m�c J: "'.) --c vi*8Ifl�c ta:: 6 . #4fi:Evi FJJi iJ .i: 5 t.i:: 7 11v /::.1 r 5:\:3Zifl:t :a-ffi L, 

..'f O)� < vi 7 /T /{ - -lf-1 r �ffi-t.  � < 0) tJ Y '7 A *Evi/{ - -lf- 1  r �ffi-t. tJ Y '7 A* 

E cffel.ffe:Evi Uf Uf� !i -lf-1 Hl:�'.3tvt--C \.- \ Q . ��£J:vi�iJ. '? §'""¥��§0)5it, ,�§·!1: 
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3 .  2 .  5 .  -tf !/ i=z EJtJffB (Gg) 

::4(Bf*0)7}�Hi��1¥J�cpt.i:: 1.,  ,iJ� .  rpO)� J: .IJ wJvc}!J: < Jl�vc:5t1JJ-t 0.  ��vc?lt, ,JI� 

�ffi L, -tf !/ i=z E��-BJ:JtJffB c 1LJl-t 6 (�12) . ��vcrts§:M3�--C:'-tf !/ i=z E�'Eitr Jt 

Jff:£--C:'cb0 . -:. O)M°Jff:Evt-tf J i=z E�viA., ,��vc'Ei�. ��£3:viPt.i:: < ,  JtJff�:fl�.0)��1., ,  

Jl�:£--C:'cb 6 (� 13) .  ���c J: 1., ,:Jl;w'Elt 'a:'ffi L, ..'f O) t.::.� J: t, ,  iJ. t!'JI c t.i:: 6 .  5 :/ 37'' ;t; 7'' 

-r'wJ:00--C:'vi �IJ.t < ¥e:ii L, -tf J i=z E�B"trS@.O)JI O) rp �c�*'�B� v / ;(;j:k ,  cb0 t, , vi� 

Mi:fl�;tkvc;il;mEfHC 'Eitr (� 10) . 

-1*:�¥IlviE�. tJ Y '7 Affe:n,  #4ffe:E, -tf !/ i=z E, ��£J:--C:';:b 6 .  E�vi*�·f*rp� t  

� < 'Eiin0. tJ v '7 Affe:EviE�vcVz1., ,--c:,� < !3'ih , vf c lv  c'/{ - -lf-1 r �fl'?  --c 1., , 6 . 

#4*EviJttcl¥JPta:: < ,  ��7 /7""/{ - -tt-1  r ��st-t- 6 .  tJ v '7 Afi:E c:ti-t 6#4*Evi 

5tW.fhB)c � 11v _;,( tJ 1 r �"'.) < 6 . -tf J i=z Evi 5 -t-1., ,�§ �ffi L. vilv ,��vc/t1ftE-t 0. � 

�-BJ:viffi�--c P:l:'Eii n. *§'""r��e0)�§:11�ffi-t.  1Ust5t�¥Ilvi ::; 11v ::z :/ ,  7 /{ _?( 1 

r 'c';:b Q .  frlo� C t P:l:c'cb Q .  ::4(,60)�-viffe:EffitJ�=Vz�¥2J�ff "'.) --c \., \ t.i:: \., ,. C '  -tf !/ 

i=z E�� < 11e�¥2ltJ��r�vcP ta:: 1., , -:. c c'cb6 .  

3 .  2. 6. vi/u ��a8sJtJff�- (Gpo) 

*Bf*0)5t11JviPt.i:: < ,  �ri'.vi vilv a8s�O) 1:::0 

/ 1 ecb01., , vi saO) t1 v '7 A *En�� in 

0-:. c c'cb 0 C�  14) . ��vc -:. O)Bf*vi-tf J i=z E��-BJ:JtJffB�c# "'.) --c Jl;tk�c5t1JJ-t 0. 

� t $ < 7J"1JJ-t° 0fflvi/', A ;t. r y ""' :/ -C';:b 6.  -:. -:. c'vi�Jll 3 cm vf c'O)j( � t, 'ffe:E�'Ei�, 

i t.::.ffe::fivi*-ffi* < O) vf � ht: J: 5 vc t.i:: "'.) --c 1., ,  0 c� 15) .  �:i)c vi -tf !/ i=z E, ��£3:0)*-ffifl 

*a Is�� < 'Ei'ts . ��£3:vi Li :tt1*�K�cfU-t 6 iJ\ -tf !/ i=z E vi,r�tE-t 0 . 

:fl1*:�¥2Jvt t1 v '7 A *E. E�, #4ffe:E, ��-BJ:. -tf !/ i=z ::fic'cb 0.  t1 v '7 A *Evt�#4 
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*u•;@to- J: U',,, - -tJ-1  r �ffi-t . #4*Evi=?x�!Jefo0) -t: JJ -tJ-1  r iJ�--r:, � --c 1, , 0 . 'i ts: Uf' 

Uf' 77 1J '7 A :lf(n c t*-t o mvc � /!., ,;,{ 77 1  r iJ�c- � --C l, , 6 . �*£Hi1J,JtiJ��tE L ,  *B""' 

�50) ?Pe'li�ffi-t . -tf t1 P Evi flxtE L, @f_£� 1 mm O)*- � � c·cb 6 .  ;Uri\t5t�¥o c L --c 

::- 1!., :::i / ,  7 ,,, 3( 1 r ,  t1 -tJ- t.''E�1!its .  =?x�f0v:t-t:  1J -tJ- 1  r ,  li�Ec·cb 6 .  

3. 2 .  7 . 13-tf ti P E1tw,H's-1{Jtm:E (Ggg) 

.:. tdc �i4-t 6 :!i's· Ev i 1*10) �-O) � ,ffiij c :lf(EJ{ Ill 0) I'.9 ,ffiij �c -:r} 111-t 6 . .:. .:li vi 1::" Y ti e 0) 7) 1J & A 

ffe:{J c Y:ll:O) -tf ti P E O)f¥:{± --r:-q�HtJv::5vt Gh 6 :EEtlc', �� \, 'Jtmtlt-rf;@O)JBJl-t 6 �tit£ 

c·cb 6 .  .:. O)�·l=i" vi 7J 1J 1:'.J A �E i.J�;;ge L --C 1, ,  6 f�ol) t::
0 

Y ti @.  'i'� L, {mO):;'s{:4: c IK.531J L"'\� 
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ffifBltlO)�*-f:B:O)rJicfU vc J: � --c Jtmt1t¥;:©:1.J�ffi � :h 6 .  

*:Evtft]OOE'i'� � ' 7J 1) '7 A *E, E�, ��-eve �.l;,,_, j?:i:0) -tf  ti p E'i'1!its .:. C 'i' 

q9'r;& 2:: -t 6 .  77 1J & A *Evi w:1 IJ .i: 5 tJJl#4*Etl;@�ffi-t�#4*Ec·, :Enr:rvc?}:llvc 1!i 

'i h0 . ?P < O)�f4*Ea,,, - -tJ- 1  He tt �  --c 1, ,  6 .  #4*Evi 7) 1J & A *E J: IJ itvtYtt < ,  

Uf' Ui 7) 1J & A ffe:U c tt-t 0 $;tc· � ;t., ,;,{ 77 1 r �7f:%x:-t 0 .  ��-f:B:vi/J• � B"-'filf�eO) 
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ffe:EJ{ Ill H i6: vi Jlfbr 'Ii 0) J: 1, , � ;7·· --z 3( 1 r iJ � ?P � JBJl-t 6 . .:. 0) � ;7·· --z 3( 1 Hi rnHJRB':J vc JEi 
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£:0:£r:p vc?Gffi.HrJ vc1tA Lt�� ;7-· --z 3( 1 r a ,  -tf ti P E�*-£:B:Jtm:;"svc?}�Jt!. Gh, � ;7-· --z 

3( 1 r vctf-t 6 fff�5tto J: U-i- O)J,1rJlt!Hi-tf t1 p £0):l:�)JO/J�J! Gh6 . 

r�{tiQ:vcnic't-t 6 � ;7·' --z 3( 1 Hi$iff.9 1 m cb IJ ,  �*-f:B:, tJ 1J & A -ffe:1:tO) e JM�� Gh 

0 (1:61 1 7) .  

3 .  2. 9. �#,{:lf(:fi'?E/Nj,'s (Grm) 

.:. O):ft:/JW1:;'svi.b < 6 00  (Hukuro Cove) tiia:vc?} < 7t1/J-t 6 .  .:. .:. O);rt/Nj:!svi�� 1,  ,Jtm 

·-t ::::. t 'i'q9'Ci& t ·�t 6 .  �* IE�U Y1JBtl::tmu. 1}' !:i.: < ,  --fl'.vc f:t(=I gi, --cc0 6 .  E!tf J: 1J ftt:fiJfJi 
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1ilP1K-�iJ.vf J:si2rrvc?t111-t 0 .  :ft:�£9=l0)�£,liBO)t1HiBiJ�Jtm�-�O))JjP) VCO) U'--C 



�13 -,f !! µ :EJt 
J;J;t;!sO)ffl� 

Fig. 13. Texture of 

garnet gneiss. 

�14 Lt ,Z,�1N"s 
Jt Wt:¥3 O)ffl 
� 

Fig. 14. Texture of 

porph yroblastic 

gneiss. 

jg]15 vt.,Z,��/s 
Jt Wt:¥3 9'1 0) 

1$� Lt-:� 
;:s 

Fig. 15. Elongated 
feldspar in 
porphyroblastic 
gneiss. 



�16 '7 Y f7''� 7·'f-�t$vc£-t" � -"f1''-;,- 3{ ,1 r (ffi: �*1 1 . 5 km, $1 30 cm) 
Fig. 16. Pegmatite with a length of about 1 .  5 km and a width of 30 cm, in the northern part of Langhovde. 

�17 ��1t3frvc£-t- � -" .f-;,- 3{ 1 r (r[rJU1 1 m) 
Fig. 17 Pegmatite in the viciuity of Simo-kama, about 1 m in width. 
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r�O) Jl 1t£0) 14C vc J: 0 :ff.�#t;Evi3,- 840± 90:ff.c·� 0 (Code No. GaK-4850, 7-t:Vr 



1 2  
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*liJtlll�1J{UtD n� vt vc.:to1., , --c hn• 0 . rffilvc -tf !7 P E��-BJ:JtWRB, J:ffilvcj'fE JtWRBn�5}:m 
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1g11s T��c/£:-t � ffil {l::::E 0)/£:* 
Fig. 18. Occurrence of fossil shells, at Simo-kama, Langhovde. 

[gl 19 � 18  0) ffil {l::::P, Laternula elliptica 

Fig. 19. Fossil shell, Laternula elliptica, shown Fig. 18. 
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Fig. 20. St ,uctural mab of Langhovde 

� 21 ;tg (r)lj v:. 1 J>::> t:: 1., , t, t < 71.!1 
Fzg. 21. Salt lake, Lake ltiz.,iku, Langhovde. 
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Fig. 24. Honeycombed 
weathering, 
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of Naka-no­
tani Valley. 
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