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Absolute Ages and Geological Investigations on the Rocks 

in the Area of Around Syowa Station, East Antarctica 

Keizo YANAI and Yoshio UEDA* 

Abstract: The K-Ar age determination on micas from the metamorphic 

rocks and granites in the Ongul Islands and Lang Hovde areas gave the 

following results: 

Metabasites 

Biotite gneiss 

Hornblende gneiss 

Microcline granite 

463, 467, 515, 517, 533 and 539 m.y. 

560 m.y. 

485 m.y. 

399 m.y. 

Biotite from microcline granite shows the youngest age in the areas of 

the report. This age agrees well with the field evidence that the granites 

are discordant dikes in the metamorphic rocks. 

On the basis of the ages hitherto determined for the metamorphic and 

granitic rocks in the Liitzow-Holm Bay coast and the Yamato Mountains 

some considerations are given to the metamorphic events. 

1. vi L � vc 

am�r:1£:l:tl!fhli:vc%111--t 0 £::fi o) 1r-�vt, -t --ev:=- 1,, < --:)iJ,O)f!i1§-iJ�0 1J , �r�ft ffl O)fl=tr�i-=­

"'.) \,,-ct ?}y��-�ifaiJ�fib tL -c 1,, 0 (NICOLAYSEN et al., 1961; SAITO et al., 1961, 1964; 

PICCIOTTO and CoPPEZ, 1964; KANEOKA et al., 1968; MAEGOYA et al., 1968; ;jm[B • 9,;:N, 

1971). -:.-:.v::.���O)fi-?t� K-Ar i*::¥-�¥MIJJE0)*6:!lR�¥�15-L, � Gvc, --r- --cv::.0��:h 

t� 7' - !J c it--1:t-C, �g\tf)= ffl 0) !f!f W] (lf!f�) c -r 0) r�1� A1JC "'.) 1,, -C jzt.r-::: 0 . 

* *::ft::k+W.+fffi:;'g-:fi�!Ji0�1*+��. Institute of Mineralogy, Petrology and Economic Geology, 

Tohoku University, Sendai. 
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Fig. 1. Index map of Syowa Station, 
Lutzow-Holm Bay, East Antarctica. 
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i!lil;EV2::-:;lt Lf-:;(iVNvi, -r�-CJ/ili�-A)'(!Jq, 1#?; 9 ?Xi¥HlliLtf!.iglZ�tl{IJI� ( 1968-69) I.Mi�£ 

L f-: ib � -c30 o. t*Jf:xJ!l!./X� < b L l ,:tfu'.i;'B: l nAN� ��;-:fi)\c1"]di5JiJv-=:.fi· 5 . l ,f h ib �-E�itfr 

� 80-100 /- ·/ '/ .J. r:::. t0Hi!14 L, 1.K it, 1fiz:1*1.&, 7 1 '/ ;J .• 1 --J- � '/ :7 • -t: /"� v - ;J - l ;; '/ c:0 

:/;7')-=:_J:: IJiJ!IJ;i'.wlJ?10) biotite -!t:a phlogopite �f;4:;;g7J/�1f:Lt�. ]fH&vtf!EfflL-n,ts:l'. 

?Xv-=-, 1§-i_HIJ;.EHJ\fiH� "':) � it;;jq-cffi={y, n:itlr;:g;, ?J\i];Ejl]J7J.J�§C L, 0 G v�, :!*J&:tm t £ E � fJj 

-�tJ:tcJ!ix�fi· 5 

o t� * :ffi: % = 68013113, f�tM ;:g; : A-1 , 1w1 !Eill:4t = ��a , 7 / ;,·· ;t; 7·· -7· , r=r � :a- :�u� 

-tm�>E-!�$:R:tffi l iJ :!*J:f:Z, :PIHfJ (8 x 5 m) � Lt��B�ii(£ft�nx:�· (metabasite) v :/ ;( 

t, �-���-St��E����ME.E£t�o. 

2) 68032704, A-2, {e�-a, nRH1£:tm�{,1t1ii1JttfE5:v:::.5J1rr-r o rits � m£·11:�JJ;:�--c 

�-���-8:lM�E���. M��E--��E�t�o. 

3) 68091201-2, A-3, {(z.�£3:, ll\3;.f;U�}mOYtffi�j 1T Ji,, :/�tjJ 300 m �1J\ 1f7 J:: IJ :!*I&, -if ;7 

PEW�£r=p�ffi��_v:/X���£tt��£t,�7�z;JP��1�l§��Q. �< 

&���*E. ��£Jl��-E������0�ME�t�o. 

4) 68090706, A-4, ��HJ, @ ::t /;,··JI,,� l ::t / ;,··Ji, 1f JI,, T / �� $v1 t··v:::.0 o < Q .7,t. 

s1J J:: IJ :!*J& Lt-:. �MEWJ#£r.p0tffl*l, v / ;(�:fii\i£·1t.�m£-c, r1vf�A0-lf ;l p E, 

��-St�*El��o£Et�Q. 

5) 68091201-1, A-7, :fii�-S. A-3 l lr§J-EE, vl L Iv l''-lf :7 P EiJ� Gnx:o. &��� 
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MEt��E. �<Y•�¥�•E. ���Et��-£g:t���. �ME�?P�-\'1rt 

0 Q. 

6) 68022002, A-8, ��-ffj:, i!9:;;t Y f11,,,��i!9tz/Af (�� 30.56 m :lt!tS\) J: 1J tt1fx. -r -\' 

-/ �-JJ1r C�EW��) tK�i"0������-£g:W�£t, ��$--JJU�E-E�t 

iJ, GJJX: IJ , i1�6� �, < Y-'21"�. *�·v:t.--!f? P 6��� 7 7
° 

=J 1 r £fl*V:::.f$1t--t 0. 

7) 68022014, A-9, ��$, q::r�ifJiPi!9:1I 500m � i!9:;;t Y ?'';1,,JfH�r§i37.92m) J: IJ t*lf�. 

T 1' - / � jJ 1 1, �71�fifflltkn-=-m01±RnB���fg:nw.1�--c,, JT:rit,1;�,n5IU\, ,wlfil�11d ... --;"1 

? P ? u Y, E� t Yi!���£]:, �ll�E t iJ, G!tZo. ��-ff}:(.t.t-y·fiJ\vc{��E1r: L "t 1,, 0. 

8) 68022609, A-11, ��-ff):, [ti :;;t Y ?''11,, Jffh::*tlli� !tHr�JI 200 m J: IJ 1*1&, w �� �� 

-?-0 ��$-�ME J:j-M�E OE/iYi1�-�W�£) -C', x-M�t��iJ�W31!fft'0 0. {$7}!¥JvC{E/w 

:¥:�HtfJ::ffl��vt-r 1,, 0. 

2. 2. ;fl�}E*s='= 

i1lUJE�*4 ti1lUJE*5*�� 1 vcff---t. m1JJEvcvi*�t::*�lfil�ffil£EW:tlm�*�trb:¥:��1*:w 

ffij!{:11:0'-;lfr}�(i:�{tffl L, K �i1liJJEvCvt Perkin-Elmer 303 m.!i]{-=f!l!b'tn'-16161Jt�t�{fffl L 

t::.. A-3, A-7 � K % �11£1,, i]{l2S:lvt113M6�7'cfE:vc5}�f-c· � tJ:iJ· ·-:d::. t::.o0-C·0 IJ , A-9 vc 

"':)\, ,-r vtv-rn,r:::.t��E1r. L -r 1,, 0 t::.c1_)-c·0 0. 

� 1 vcff-Lt::.�' t <, *.!:ti!ti�£61t=-ftvi 399"-'560 m.y. �jl'ljVCA I), 1c-JJ y7'' U 7{-1(;� 

;j-�--t t � vtf� GhtJ:iJ, 0 t::.. A-9 vt�1»t:¥HWi�ff60 < £i!*-C·0 r), 399 m.y. �[@:vtff?'i-�$ 

�tiiffl1;J;n--t0. �JJX:£��1Ff-\(;vt 463""'560 m.y. ��L. iJ,tJ: 1J*liJ��fo1_)Gh0 . .::.nvt� 

,�£�7J�-1¥MVJ:, 0 0 \, ,vt, �@��1JxJpffl-c·;r�,� � nt::. t �-c·tJ: \,,.::. t �ff---t t � t � x. 
G.h 0 . .:t L -r, .::. �i'f-f�vt-t-c·vc �� � ht::.1f-ft t 7f !§·--t 0 t � -c·v:t. t£ 1,,. 

3. aB%1J�J�1tili: O)tm�m� 

�:ttlrti�:tt1f��l¥JM�vtj'[J!. �l'lli (1959 a, b), K1zAK1 (1961, 1962, 1964, 1965), 

TATSUMI et al. (1964), BANNO et al. (1964 a, b), 0HOTA (1966), SuwA (1966), 5(� 

(1971), YOSHIDA and ANDO (1971), 5(� • *• (1973) vc J: 1J flHlr� .h -r 1,, Q. ;: � 

Jt!?.:lgxvi!X� J: 5 td!fEiJ· Gfl��.h-r1,,0. 

1) �£·11:.��Bffi c,m�£,r:t-�£·� tf 7 =- =1. =J 1 r ) 

2) -r 1' - / � -JJ 1 r Ol::SW�£) 

3) �f;<l6W�£ C7ErtmB�Jt�tD t.:t� � tf-z � 1 r 



No. 

1 

2 

3 

4 

5 

6 

71 

8 

9 

Ana-
lytical Sample No. 

No. 

970 A-1 68013113 

957 A-2 68032704 

947 A-3 68091201 -2 

948 A-4 68090706 

958 A-4 68090706 

951 A-7 68091201-1 

� 1 ;;t :/ ;7''1v�t.;: GUv:::. 7 :/ ;7---G 7''7'':ttg�O)�,q\t;sffiO) K-Ar �� Table, ] , K-Ar ages of metamorphic rocks in Ongul Islands and Lang Hovde area. 
Sample 

Locality Rock Mineral weight 
(g) 

Lang Hovde Pyroxenite Biotite 0.4279 69 °13'S 39 °45'E 

East Ongul 
Island Pyroxenite Phlogopite l. 0311 
69 °00 1S 39 °35'E 
East Ongul 

Hornblendi te 
1 

Phlogopite Island 0. 9882 
69 °00'S 39 °35'E 

Kurumi Island Garnet-bioti te- Biotite 1. 0489 69 °1.5 1S 39 °28'E plagioclase rock 

Kurumi Island Garnet-bioti te- Biotite l. 0591 69 °1.5'S 39 °28'E plagioclase rock 

East Ongul 
Eclogite Island Phlogopite 0. 9719 

K 36Arair 

% 381\r 

7. 14 0.00105 

7. 70 0.00092 

4.33 0.00040 

7. 74 0.00185 

7. 74 0.00220 

6.19 0.00075 

40ArT 
3BAr 

"A,R I '°MR IAi, � -4-0 - con�am1-r.r K nation% 
I I 

0 

0. 25169
1 

3. 36736 10. 030636 6.95 

0.21608 9.35423 0.034775 2.26 

0.05920 5.08614 0.035993 l. 15 

0.49136 9.88963 0.036465 4. 73 

0.59200 9.27009 0. 034611 6. 00 

0.16280 2.58 

!OJ A-8 68022002 

en O {V\IC Q(I O Q(\/P 

I 
U:7 VV' u JC, JV � 

I West Ongul 
Island Biotite gneiss I Biotite I 

6. 1413810. 030950 

0.3742 7.97 0.00072 o. 15688 4. 3153610. 0380701 3. 15 

1011 A-9 68022014 

1006 A-11 68022609 

.:l,=0. 585 x 10-1oyr-1 
.:l,a=4. 72 x 10-10vr-1 

69 °01 'S 39 °30'E 
West Ongul Microcline-Island biotite granite 69 °01 'S 39 °32.S'E 
West Ongul Hornblende Island gneiss 69 ° l.5 1S39 °33.5'E 

Biotite 

Biotite 

0.0928 6.63 0.00071 0.15392 

0.3962 7.86 0.00054 o. 10360 

36Arair : atmospheric argon 36 
40 ArT : total argon 40 
40ArR : radiogenic argon 40 

0.60884 0.025969 20. 17 

3.51787 0.032292 2.86 

Calculat· 
ed Age 
(x 106 yr) 

463 

517 

533 

539 

515 

467 

560 

399 

485 

*"" 
0::, 

c.o 
-...J *"" 

\_) 

IJ;:j 
� 
rlR 
� 
=1: 
11s:'..J. �� rr:t 
Di 
0 
� 
:ft 
-tlf 
fr 
rtl 
0 
<.J'l\l­
� 

-...J 
c.,o 
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Fig. 2. Geological maj1 of Liitzow-Holm Bay coast area, East Antarctica (after T ATSU­/lfl, T. and K. KIZAKI, 1969) 1. l\Joraine, 2. Granitic rocks, 3. Garnet gneiss, 4. Pyroxene gneiss ( Charnockite), 5. Metabasites, 6. Marble. 

6) fEE, " - f1v 
7) 7tWiJ:f.'l-� C � :f--? !J 1 J, c 7 7° 51 r � ftts) 

8) -=t- v - Y c jf � ::f=i 

9) ffl.JtgJff:fl� 
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BAY 

Padda 1. 

HIii 

SkarvlnH 
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0 
c., 

0 .1 -;; * · ;t 1v A �i1g� 0) im 'N � ITsl 2 K. jd.. . .:: 0) :tmti vi r -i-, - / '/ tJ 1 J, , P=J M:fi Jt /ff 
�-. -tf :7 P:fiJt�:!is·, ��B:-tf :7 P:fiJt/ff:5n�.:tft�t.t-t' . .::nG0):5:fivi, mG<, r:f::t·lit 
,____, �i 111: 0) !k W £ c ilt 'N � ?iP 'N 0) JitJ:lE ii, G OC ltZ L ts: ii 0) -c cf> 7J '5 . Y :I: 0) �� ii OC 1*:£ ffi , 
:a:!Af�" - 7''1Hi.:: .h GO)E:fi O)q:ivcmtUcl, L v Y ;(:t)t:5-µl� c V-C�-t' 0. 

its:, 1UYii:fi�Vi)�-tki'Ni:� c Wfilfl]l'!'J, 0 6 l, vi.:: ;h,�-W) 0 £� c v·cbf h,v:.&-?- 0. .:: 

nv=.J;j L, ·'< i c UJ!1fiUilitWGvi1Er,;�;s� � !f" !J 1 1' t;;ff:t¥U1¥Jvc?J., < , 1E1�:!is·1r,{1j:,ffl� � tl'" 
!J 1 HUt ffl il;frs9Bvcfi·b hts:.:: c il��o G h ---n, 6 . .:: 0) J: :He, nIIT:tt!!�vi:tt!!�1¥JvciJ, f.t IJ 
O);J;1.,,vt00ii;, ocri>Gj1�4?zJO)m-ft��. -t0)1t:$*fl.1*:il•GfUltlrL--C, !!"5=-.151 rfflvc� 
-t'6.:: cvt� GiJ,c'2b6 . .::O)J: '5 f.t£fflJ:O);t§;J;vi�£0)�1.,,�ocnx:1'l=fflvc5I�"?'"".:><, 
� �,.," 1;71 r 1U'l=ffl, Tt�;s1UtfflO)ffl.§fO);&:v=. J: :o ii 0)-C:'00 '5. � Gvc, nIIT:tt!!�v=.�iP=!OO 

:5ffl0)�{4='"fc', 1E�EO)itt}dC{f => 3t�l¥Jf.tf!Hs rFs1tffl�]Atgx;ocnx:1tffl ii fifJ: bh --cl, 0. 
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a2 9��* ·��bn�•t�it�fi��0�E�� Table 2. Details of 30 isotope dates of Lutzow-Holm Bay coast and Yamato Mountains. 
No. I Mineral Locality Rock I 

JARE Lang Hovde Granitic pegmatite in Biotite 57112001 69° 131S 39 °38'£ granitic gneiss 
JARE Skallen Granitic pegmatite in Biotite 57102622 69°38'S 39° 18.S'E diori tic gneiss 
JARE Skarvs Nes Granitic pegmatite in Biotitc 57110704 69° 261S 39°34 1£ dioritic gneiss 
JARE West Ongul Island Charnockite lens in Bioti te 57122307 69° l .51S 39°34'£ granodioritic gneiss 

I 

Skallen Granitic pegmatite in Euxenit e 
diori tic gneiss 

"Dronning 
YD 218 Fabiolafjella " Granitic gneiss Biotite 

Yamato Sanmyaku 
71 ° 18'S 35° 45'£ 

As Skarvs Nes Garnet biotite gneiss Whole 
rock 

Ao-2 East Ongul Island Biotite hornblende Whole 
gneiss rock 

Biotite 
Horn-
blende 

Feldspar 

1
Quartz +i 

A-01 Breidvagnipa Gneissic rock Biotite 
A-02 West Ongul Island II II 

A-03 Breidvagni pa II II 

A-05 West Ongul Island II II 

A-09 Lang Hovde II II 

A-10 ? II II 

A-22 Oku-iwa II II 

A-24 Breidvagnipa II II 

A-01 II II K-feldsp ar 
A-02 West Ongul Island II II 

A-04 Skarvs Nes II II 

A-08 Yamato Mountains II II 

A-22 Oku-iwa II // 

A-23 Ongulgalten Island II II 

A-24 Breidvagni pa // II 

Using the initial SrB7 /Sr86 ratio of 0. 7115. 
Biotite isochron; 458 m.y., initial Sr87/Sr86 ratio=0.793. 
K-feldspar isochron; 1110 m.y., initial Sr87/SrB6 ratio=0.704. 

Age 
I (m.y.) 

525±40: 

530± 16 

510± 30 

500± 30
i 

485±6 
468± 12 
375± 27 
458±21 

457 

363 

387 

421 

350 

508 
508 
471 
465 
526 
526 
448 
442 
971 
726 
745 
383 
816 

1013 
1116 

I 

Method I 
Rb-Sr 

Rb-Sr 

Rb-Sr 

Rb-Sr 

Pb206/u2as 
Pb201;u2s5 

Pb2os /Th2a2 

Pb201 /Pb206 

Rb-Sr 

K-Ar 

K-Ar 

K-Ar 

K-Ar 

Rb-Sr 
II 

II 

II 

II 

// 

// 

// 

II 

// 

// 

// 

II 

II 

II 

Reference 

NICOLAYSEN, 
BURGER, 
TATSUMI 
and AHRENS 
(1961) 

SAITO, 
TATSUMI 
and SAITO 
(1961) 

PICCIOTTO 
and CoPPEZ 
(1964) 

KANEOKA, 
OzIMA, Oz IMA, 
AYUKAWA 
and NAGATA 
(1968) 

MAEGOYA, 
NoHDA 
and HAYASE 
(1968) 
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BANNO et al. C t1trl±l ) vC J: 0 c , *:tt!1:riO);iJ£JJX::!s�viJEJ�J.:fi !l'' 7 .=. C1- 7 ,f r f§ ( f 7 -=- e1-

7 '1  r f§O) fJ:£J£mH§) v=-�-t 0 .  

4. ll{ftl];&J[g 11· Jli 0) u :fi '.i:j:.f\: 

-t-oc0� 0 ht::.�d'IQJ�O)�} :{:.:i1/ '. f1<;�� 2 f:=. i c cl� , ??��O) .:;�- - !J �}JI ! *-.  -C , S:. J'L�@ 

3 v=-7]� Lt::. .  m1JYE�i:t;f21-v-;UlHf1J£Jt!! fbli: o) 1L o) n � J£ff�o'9 vc � l , .  .= ;r1, v:tW,\jJk o) t-1:f:: IJ�1i�lili Jr;Eu 

f:. ff(J G 0,, 0 � *-. tee l , f::.cJ.)-Czb 0 .  LIJ ,  L ,  Ji\;:illitJ.1j--e cL ,  iJ , it_ I) O)�O)if{-\'.:IJ�i}ll]'.,'E 0 J1, -C :ki 

I) , S:. h G O) i+:.f1<;t� vt ---c- ,  S:. O)J:\hJi�{:t:�1�� L -C l , 0  c � -C � L"'.:>IJ, fc. tce l , . 

+ -v - / c1 7J 1 Hi#4 jJftifIE � gtr s:. c � 4icr-1J& c -?- 0 , -!;t -JJ '/ f � 7 {� 0) ta ,W1 �7ig vc,><'J L 

-C H-j l ,  G ht::.i;fs\--r-� 0 . *1� ,  + -v - ; c1 -JJ 1 r v:t , t\t�0) 9t -JJ  '/ f  � 7 fliit:t'tl!.vc O) d}.Jl 

l±l � h 0 :!is E--r-� 0 . + -v - ; c1 1J 1 r 0) � L l ,t'itP&vi , EYf--�:RE 7J � , w, �, t!v=-�i3 

L -C l ,  0 t::. cJ.) ,  �i'J'iO) fG·E"(' t :l;g_£'i:'.f0):£1=t"c' t Vii c Iv c''[P'.) L J: 5 vc_ , �lllHl":1 v=- Wi· /J(B �g 

L -C l , 0 S:. c. "('� 0 .  S:. O) J:  5 h*3:P&vi , SRtlJ£:tt!1{iJL(O) + -v - /  ,;; 7J '1 r (f�Eh�:B-) 

vc_ t r.t  < );;2,cJ.) G h -C l , 0 . LIJ, L tceiJ� G ,  SB5¥1J£:l'tl!.{1JLCO) rJ£J»G:E�lO) ��f,3: , {c:G, �� 

Jr I ;r�� . ./ 
I 3�J- I ... . 816 

I 3fl7 • I 
I 1.2\ ,_m ,5J1 5 ' i -------J---------------Ongul lsland���Syowa ta.Ion.:----· --·--···- 69"$ 

\ • .5.6.Q •• 'i'f§� ��� i 
: .5}� soos..�5 I 
I .515. I r/P� 

! 

I 10\'J•ulgalt•n 

I � 1 

I 
, :  

----i- -----

I 
I 

LUTZOW - HOLM flAY 

� itt �� Skall•n 

i.cs. 466 • 
375. 1.56 

Lang H_�vde ----� 

Yamato 1-loun!alns 
363, 457 

� 3 !J e1- ':I >l • ,t; ;v 1,, f.%1Bft:l.m,fl,Ji;cN�t;f�f<:5};ffY 
c �{1l.vt 1 0075 q-:.) 

Fig, 3, Map of showing localities from which isotope dates of rocks have been obtained. Numbers are ages 
in millions of years . 



No. 48. 1974] 77 

ffl: + fil 00£, ::fi� + :&::fi, = - !l -t :/::fiO) K-Ar, Rb-Sr, Pb t!v:. J: Q 4- f�J;tl ,ftv L  
500 m.y. rvJ 1f O){j-C', Jc tJ :/ 7'' � 7 ��5r--r cL 0) ft� G htc1:/.J ,  -s> t-=: . C. 0) f.::_co, SAITO et 

al. ( 1 961 ,  1964) vi1¥Jffitm::JH::. f;ttf1:.ft0) "f- i' - / -;; }J 1 1- IJ;J_&t·l Q c f!{f='j· v-n , Q . c C. 
0/J;, MAEGOYA et al. ( 1968) vi, tJ � :&E� Hh , -C 745 ,..._,l l 1 6  m.y. 0) Rb-Sr :rt:::f\;'.;�$1115 

L -Cl ' Q . C. 0) {@:vi i � L < Jc JJ :/ f � 7 f\;'.; -C' ab I) , lffHo;I:r&f.J-;;lf O) �Jix:£fJH:t, j," tc1: < c 
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