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ffiffi Victoria Land 0) Dry Valley WM�¥1i � 
VI. B 1=i � *4 0) � ft fJltl IE 

REPORT OF THE JAPANESE SUMMER PARTIES IN DRY 

VALLEYS, VICTORIA LAND, 1963-1965 

VI. FISSION TRACK AGES OF ROCKS 

Makoto SHIMA* 

Abstract 

Fiss10n track ages have been measured for 

the basement complex rocks and the Ferrar 

Dolerite which occur m Dry Valleys, V ictona 

Land, Antarctica The Dais Gramte, the Vida 

Gramte and the Ferrar Dolerite are 520, 200 

and 150 million years old, respectively Fiss10n 

track ages are m good agreement with the re­

sults obtamed by other datmg methods (K-Ar 

method and Rb-Sr method) 

1965it-12J=]J:1tn:=:.Dry Valley :iiQ[):=:.A IJ, �:fititf--t�tt* L -C � t::. WJ@::e-J:-1Q0)�5:[i0) 

41�¥1(;Evi, 1!1:* K-Ar $, Rb-Sr t.t;;i5 l tf\i&tkv=- l 6 ii 0)-C 0 I), fiss10n track <!v=- l 

6 4-ftv:;EvirrtJ:bh -C 1.,, tJ: 1.,,. 4-@ Vanda m9J,1rl 322 O)�<Eiv=- --:)1.,, -C, fission track $v:=. .J: 

04��%�rr��k0)-Cffl�-t-0. 

Vanda 1MWf1i!J:O):tlg��j:fillf1tJ:c'v:=:."'Jl.,,-Cvi, J;\t):=:. McKELVEY Gv:..J: 1)Zff'*�fL-C�\ 

6 1 l. Fig. 1 vi{bz�O)$ji-fs- L t::.JIB��� � c v:., -����v:. l I) G3CITT"� :hJ::. t 0) ---C 0 6 2 l. 

F�.1 O)�fl�-J1B����ffO)�:fiO)���c1J, �oo��w���k 

*:ttg�v:=:.viDais Granite O){i;�Ht'9fJ:�/:rL0�0 I), {X\, ,-c Vida Granite, Beacon Sand­

stone :}5.J:t} Ferrar Dolerite O)�;a:-�O)-n:=:.J!z!i--1±-6. �,h,GO)�:[J}iO)iAt-lv:."J1.,,-c 

(i, Table 1 -C'ffe-t" .J: 5 v:=:., :!J;, < 0)1yf5E�v:=:. l I) K-Ar $� Rb-Sr �-C 3i.:vJ:=:.4{-\c;a:JR: 

/E � :h -c 1.,, 0. � :h G 0):1]1* c J:t®z:--t 6 6frf::., fiss10n track $3) �ai\;d/--c if.{-\'.:� (tc/E Lt::.. 

-1<Jm.1l::"¢1iffy'Effr. The Institute of Physical and Chemical Research. 
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1 Quaternarv 
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) 

} Devonian 
to Jurassic 

� and Porphyry Victoria 
177771 Vanda lamprophyre

} 
1ntrus1ve 

� Vida Granite 

)++
+

++! Dais Granite 1 I Wright 
� Olympus I intrusive 
� Granite Gneiss, 

• Sampling pos1t1on 

Geological map of the vzczmty of Lake Vanda (McKELVEY et al., 

modified by M. SHIMA) 

Ord 

lower 
Camb 

�ffl Lf-::£:fJC7)/iJt�jj�C7)ffiY(:;���"tfm� L t-:iJ:, 1PJh t McKELVEY Gvc J: "? -ctt 

��htds* bli:1tt L -Cl:' 6. 

Dais Gramte vi.z.:'.z.:'f]-*..ft (*9 50mm) Cl)]LFtEiJ; § .:s'r't:>, E!R:, ��E. �*-BJ::to J: U' 

J]lf�:&:fJC7)*'51s (2'"'"'3mm) C7)tj:lv::.�lsC7) J: ? vc�tE L -Cl:' 6. i1J�5til"A� c L -Cvi, �WZ 

E. :/ /V ::i ':/, mt1EiJ;!,g66 Gno. 
Vida Granite vi Dais Granite r:.j::['.;-'"'(0 l�;f9LC7)iJ"l:j?JiJ,GtJ::--:>-C\:,6. fl�il"A�vi.IE:& 

E, W+:&E, E!R:, !fk*-BJ::to J: U�OO:fiiJ, G tJ:.. Y)' ilJ�:9-il"lt#o l L -c :/ /V ::i ':/tJ:.. J:'iJ;�tE L 

-ci.,6. 

Ferrar Dolente vi, McKELVEY Gvc J: r; "a", "b" :to J: U"c"Cl) 3 ]ivc5tvt-C�;t Gh 
-c i., 6. �*Cl)�*fvt-t C7) l*J C7) b vc;t:§�-t" 6 t C7) l �-*-6. f:ft�il"At#ovi•E l #4:&EiJ;±.� 
t.,ctC7)-c, E!R:t-:nvc{'jz1:,-cJH,. �*-BJ:vijd.,c<, ::i:.tJ:�IJ�:9-il"A#Jc L-Cvi, �WZE.z.=' 
miJcil"l l �vc�rfEE t Ji-*., ffl�v::.Joo.1t�1btt:%li!z1M:25 6. �Evt�Ji-E, e.· :./ ::t•E. 
:to J: u��JtiJ[E C7) 31it.J;!,g66 Gh 6. fr4:&Evi ff :&:fivc�i. ,m_� l }[!;,hn 6. 

JjJ:C7)-=:fiC7)j(�,'g-vc---:)\,,-C, �*£J:�x;j�vC-tC7) fission track �fm�Lt-:. �lHiJi 
� C7) Ii Jt C7) ff. � C7) *9 3 ffi-C7) t C7) � f't= IJ , -JJ ,, � - !7 ':7 7- � '"":) vt tJ:: i. , -c ffl 1, , t-:. . -: h G C7) ,"g-E C7) 
±.�1t:¥JPG5J'C7)5J'fJrl, -lC7)/ 1vAH�vt�$R"tf/H�--t6. 'it-:, fli.Z:l:�5tvc---:)1,,-ct §--r 

5tffr$t.,c Cl)-C, -: ht �vcfR'&-t 6 -rJE"t'c5 6. 
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3. Fission track r:. J: � �1i:tk:JE� 3
, 

4 > 

� fl 0) *ti rfli �, �r sss � 0) !ID 1* vc (§j .:r:- .:t ; 1,, =t- - 0) 11! \, , 1P1-;: *.ft-=f iJ; � t:. 6 iJ , , -l-0) P3 itl� -c Ji3� 

LJi;�-t 6 c --J::.t! ts:. .:L .:t ;!,, ==f-O)l!!Vlx.iJ::}c;"-:. IJ, *.ft-=f·iJ;�.u:-t 6 i --C-l°O)Jf��vc-l---:) --ctJ:©: 

iJ�{fG5ts"JvC?iJ!ffi � h 6. s: O)��vittl:J*O)jJ�Mt!HJHJvct§�-t 6 t 0) "C'cI!) 6 iJ;, -: 0) J: :> ts:. 

��iJ:Bi?::(f � h 0 t O)vHeri110)4&Jffi{vc�l Gh --c \,, 0 x�4&Jffi{, t#vc::ifs:&f�ievc *'", --c vt� 

*-e--c·00iJ;, *-EJ:i:pvc*ff�ht-:��vt, Cl) m1,,5c*O)El�JmffivcJ:0tO), (2) a fir 

-J-, 'd1'R, '*1ii-=fts:.c'iJ;J11,,5c�ncfi}�Lt-:fl9-vc�i.:0�Ji3JmffivcJ:0tO), (3) ri%.:r:-*;1,, 
=¥- 0)$WtJJHC J: 0 it" 'JC*O)jmffits:. De J: 6 t O)iJ;�x_ Gh 6. Ji'/t(2)(3)0) J: :> ts:.�lzsl 
�-·J;t;ts:_\,, {)O) c{R;EL, it-: (1) O)�itvC t t; 7 Y-235-z., I-� t; A -232�ii1,,"(, 17 7 
Y - 238 t.:. vt vc J: 6 t 0) c � x_ 6 c , fission track 0) dens1 ty Pb vi ?X 0) J: J v:::. �b--1:t 6 . 

f§. L, No: 1¥t'l1*ffi:p0)�-=f� 
A: t; 7 YO)ffi�JE� 
AD: i; 5 Y - 2380)ffi�JE� 
AP: i; 5 Y - 2380) El �ffi�JE� 
Ro: fiss10n fragment O)�;ffil 

(1) 

C: r) 5 Y - 2380).fit (atom/atom) 

T: �:f�tO)�nx. L t-=:fRJ:iJ, Gmt:E i --c O)fi4F1=1J 
/: 9 5 Y 0) l'§J{:s'L5c*fftEJt 
q(Z): fffi z vcJovtoffi�O)� 

(1) �\7J' G T �;3<60 6 t-=:CiOvC, {XO)fjfi=,�1-fts:. :>. Fission track (Pb) ��xJtx. t-:�t�t� 

��'*1ii-=f--C·H�tJ L, ¥r L < � 1.: t-:: track ;0;-t�--c i; 5 Y - 235 �c J: 6 t 0) --c 0 6 c-thvi, 

f§. L, n: '*11'1-=f**it 
(I)� c (2)�iJ, G 

. ... .. .... . .. (2) 

.. . .. ..... .. . .. (3) 

mtt?JJJJJE�h6:-q:.f\;, -tts:.b'b T IJ; 109 :-q:.J: IJ 1J,�1,,t-t6 c, �O)J.i:��iJ,Gil0 8%0)� 

;&"C' 

_P_b -- ApT/(u2ss2__2.08x 101(T) ...... . ... .. .. ... (4) Pn -Pb na-I ( U285) n 

{§.L, �:,:iJO)JE� AD, AF, u ts:.c0){@:�1i:7.-t6. 
C 4) :i:\iJ, GbiJ, 6 J: 5 vc, '*1-11:-=f PlftM]trf�O) track 0) density �<JJE-t 6-: c-: T C¥1-\:.) 
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iJ;:zj;c i o. .:: 0) J: ? tc1:4�f}t5E7*v:.�1, track 'i' J: iJ J:!£ < 't" o t::..ts0v:.:r:.. 'Y 'f- / !1 0)1j7*iJ; 
]If� v::. f J: o . �� £J: � f-4 'i' ffl \, ' t::.. 0) "c', iX 0) J: ? f J: � {tj:: -C:' :r:.. 'Y 'f- / !7'' 'i' fi f J: --:> t::.. . 48 % 0) 7 

'Y 1t7..K*'i' �it� c L -C ffl\, ', 1 %iJ� I::> 105t0) rfli�oo'i' .x.. 'Y 'f- / .f L k .. t!al!tvi�t!a (20,...,__, 
22°C)-c:-s o. Track vi.x.. 'Y 'f- / ;7"0)1ruviltf£ lOmµ, �� 10µ < G1.,,-c:-soiJ\ .x.. 'Y 'f- / 
;;,'�vi@rf£*9 Iµ < G \,' C tc1: iJ, tfCEf{�O)J'c�ffi�&l-c:-3'E)tfoi�-c:-� Q. ;;$:i*v:. J: hvi�tia 
Ef)t::Jt o. s 4-iJ� bl. 4x 109 4< G1.,,0)rfJO)S 04�iJ;lJt5E-c:-� o.:: c v:.tc1: oiJ�, �f-44'0) rJ 
5 /��:1:v:. t x�� �ho. -ttc1:h'b, rJ 5 /-@;:l:0)?§,1.,, t O)tt.l:t�l¥J� t,1., ,4�0)�f4vc 
i@L, �1.,,4-�0)�;p�-C:vi r) 5 /-@;JtO)j)fc1:I.,, t O)vC;i@ffl�ho. *:r¥�JLo track viff.:1J 
vcxtL-ctffJJtiJ�5t1.,,iJ;, �O)�fl'i''.3tvt£1.,,0)-c:, :1:ttf�4�cv:t§? iO)O), ;;$:it-C>Kts0t::.. 
iJ=.{i:vt���'i''.3tvtt::..tJ�0)4{i; c § ? � � -c:-s 6 ? . 

J:JltO)=El<E'i'��}JcoO)/\-JJtvc L, ��-BJ:O)�ifil'i':r:.. 'Y 'f- /;;, L, track 'i'�x., {'X1.,,-c:­
��4'11:-J-��M'i'fitc1:1., ,, �iP1&fff��ifil'i'.x.. 'Y 'f- / !7' L -c track 'i'�x., *11&0) track O)� 
n� G C 4) A'i' ffi 1.,, -c T 'i' 1J!U5E Lt::.., 

4. tJliJ 5E *8 =* c � � 

f,):*O)jj7*-c:-J�HC¥1iEO)S Qt 0) c.1:t�'t" Q t::..ts0vC, Ji� C �vc Table lv:.�td,t*'i'ffi't". 
Table 1. Comparison of ages determined by various methods. 

Nomenclature of rock umt by McKELVEY et al. 1 > 

- -------Group 1--;:-rmatmn 

Cretaceous 
Jurassic 

I Ferrar 
Dolerite 

K-Ar 
method 

159-162 5) 

Age 106 years 

Rb-Sr 7 > I 
method 

Fission track* 
method 

150 

Jurassic­
Devoman 

Beacon I 
Sandstone I __ -- ---

Lower Victoria Vanda I 
I I Paleozoic Intrusives Lamprophyre 

- - -----
Vida 

I 
185-210 5) I I Gramte 

200 

Wright Theseus 

I 
I 

Intrusives Granodiorite 

Lake 
Microdiorite I 

Upper Dais Gramte I 520 6' 

I 
480-500 

I Cambrian 
520 

Olympus 
450-650 Granite 

__________ _  / ------ -- __ I_ ---------

5, 6, 7) Reference number, * Present work. 



80 c2366) cm��u+ 

Dais Granite �vi L:co, Vida Granite, � J: U Ferrar Dolerite vc ""J\, 'L�f'ffiVC J: \, ,-3& 

�� L -Cl' o-=. c. ;o:;n;o, o. Dais Granite J: IJ t E\,, c. $1H1r � ;h -C \,, o Olympus Granite 

VC""J\,,"((iti:tf,+;o:�<, J:tt>:-to _:_ c.iJ;-C't!ts.iJ,--?t::.. 
� 't!vcj?t;�t::. J: 5 vc, fission track vc J: o}jf!vi,1-�0)�'!5 c'{��-t o 0)--C-, :5:fiiJ;�1r, L 

"(iJ, GmtE i -c 0) iM:lvC:* 't! tdm�ffef�)l:vt-C 1,, ts. 1,, c. ::% x. G;h o t5:t:f4vCvi, �{r,4f���-t 
-: c. iJ� -c � o. LiJ, L, �����'.7tvtt::.�,frvCvi, --z:-O)fit0)4fi;��-tPJ�§1iiJ�cb o. *:!m 

t�vc.�1,,-Cvi, ,�0)�:,£1l�'.7t(,t£1,, K-Ar f!vc.J: 04f-\;:¥R:;E0)£:1*t, it::.,j�O)���J:t� 
B'9'.7tvtJft\,, c. � ;h., -C 1,, o Rb-Sr f!O)tef:1* t, J:t�-t o c. fiss10n track O)*s* c. jP]tJ-c cb "? 

t::.. -:. 0) -:. c. vc J: IJ , *:!mti 0) £ 15 iJ � � 1ri1it::k � tdri�� ffe'. � )l: vt -C l , f J: 1, ' -: c. iJ � tit�E -C � o . 

it::., =:""JO)�ts."?t::.jjf!-cJEcot::.�+tJ;��ui-iZL -c1,,0-=. c.vt, -:;hGO)�'J\f�-ccbo 

:5:fj O)if f��IE1i{HCJ£c61� t::.-:. c. vc fJ: o. {!l:*O) m Ff-+Er9fs.4f�-C �� � ;h -C \,' o Ferrar 

100 
i5 

(? 

South Orkne, Is 
176 193 
176 195 
183 195 
Ii!� !99 
18� 

ROSS 

Sch1rmachervatna 376 386 Zhelan Mtn 448 
Conrad Mtn, Sor Rondane Mtns 

3% 114 
3% 443 
400 463 
405 

0 

+ 
45 '= 

X 

,----------- 432 452 475 
Lutzow -Holm Bay i 375 470 

458 479 
468 494 
485 498 

Bunger Hills area 

434 452 476 
435 457 481 
435 459 482 
439 462 491 
442 468 4q3 
447 468 540 
449 472 575 
450 

< 90 \\ SOUTH POLE 
/ (I 

472 675 777 1094 

90 E + ;;� �: �!� 
96���137 

�+ <) Thiel Mtns 
560 620 630 

549 708 944 1225 
564 713 963 1190 

Mt Miller 147 155 602 718 968 1215 ;. � -
I 

l\lt �1.-kham 612 723 920-970 1262 
� 135 IV ��-

�

I/ :53 617 747 973 1350 
fl' X lsca ade-Pk::: _ / 627 747 1016 1300 

< � 153 158 ¥� 135 EX 675 774 1041 1520 
� � Mt Nussbau'I! .::

;;:
��':. 

425 458 �'°�1 Stepas,dc Spur 

--=='iso·T�- ! 150 154 

Poss•ss1on Cliff 511 
Mt Strathcona 583 684 949 

Obruchev Hills 523 1109 

�t Amundsen 560 

llenrv B,� Windm11l ls Area 
� 675 7JI 731 866 1050 

ICE SHELF 

McMUR
�

°'/ 
ROSS SEA 

SOUND 
/ , 

VICTORIA 
496 520 / / LAND 

Marble Pt 500 524 / 

V,ctona Valle) 
159 185 
162 210 
162 211 
163 222 

741 905 1100 
741 915 1120 
818 950 1120 
852 1045 

Gneiss Pt 501 Ile Hflene 1530 

� 

'- -_/---- Iles bes P,trels 1543 
--Arnsworth Bay 

Horn Bluff 191 337 461 
"Gore Obrucheva" 157 :: : 

Renn1cl< Bay 318 "Gory Berga• 461 512 
:: 

755 
Wilson Hills 434 458 463 

Fig. 2. Geological ages of rocks from Antarctica ( WEBB) (106 years). 
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Dolerite 0) Jurassic *c�, Lower Cambrian O)�f\'.; c � ;h "( \, , 0 Dais Granite O)'.tf.f\'.; t ,  

Table 1 v:.ffi Lts: J:  5 v::.��-e�ffi L--C i t,iJ;t., , fi tJ: � -t 5 -ecb 0 .  

ffiffi�Ji&�::.---:::i1., , czJt*O)'.tf.f\'.:�JEitv::. l 0 --c� Ghk. t O)'a:' WEBB ii;itir L --c,  Fig. 2 

v::.mffi L --C 1., , 0 ii;s, , c ;hv::.-� G 0)*'5-*ii\1Jo� Gh 0 · $::*:tJ:ffiffi::kP.tO)li:Jis':tt!fffiO)'.tf.f\'.; 

i);JIJ<'XJE� Gh0 c c vi, :tm�1�$0)1i}f�v::.;tut., , --C t �,�tJ: c c -ecb 0 .  

*M�vtvi:*O) '.tf.f\'.:�JEitv::.;tm� ,  1fll� tJ: fission track v::. J: 0 1.ii'!"c', Dry Valley O) = 

=.O):Jis-1:iO)'.tf.{i;'a:'JE�k. . ��£J:LlJ1-0):Jis'1:i:flJ1X�l/Jmv::.---:::i1., ,  --c t  fAJ�v::.'.tf.ft�JEil;fitJ: �  0 

O) c·4-�vi-i-;h G v::. --:::it., , --C t �� k. 1., ' ·  ?xv::. Olympus Granite v::. --:::it., , --C'.tf.f\'.:'a:'JE� 0 c * 
v::. 1J�H1J�:rmrsrtJLrO)�flv::.---:::i1., , --c t  *i*'a:'�� 0 ---:::i t  IJ -ecb 0 .  

*M�vt*mllE:s'zJ4$MfillffiffiH@fpj O)�tiO) t c v::.fit.J:h:hts: . m:1:m�1tv::.� t-.: 0 --c vt , 

*m1mffi•mu�O)ia:1J'a:'1., , ts:t-: 1., , ts: .  i ts: ,  �fl3*�v::.cb ts: 0 --c , fAJfi L ts: s *�O) .t�;Ja-i� 

-m. 111 � �. ir�f!BAO)��O)WJJJ'a:'1., , ts:t-: 1., , ts: .  ic L --c��O)Jt'a:'�--t 0 .  tJ: :tu, mu}Ev::. 

� Lk.J(J:§ O)-ffi) viJ'C00�*%ir1iJf� " 7 1  'J r - 7
°

'a:'flJffl--t 0:f:m��f\'.:�1Ef!0)1i]f�" v::. J: 

-? k.. 
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