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Volcanism and Volcanic Rocks in Antarctica 

Hajime KURASAWA* 

Abstract: The distribution of volcanoes in Antarctica, especially those 
of the later part of Cenozoic time, has considerable bearing on any inter­
pretations of orogenic patterns or history. The volcanic rocks vary con­
siderably in composition throughout the Marie Byrd Land and Victoria Land, 
forming a large alkalic province. The South Shetland Islands, lying off the 
Antarctic Peninsula, are composed of olivine basalt and andesite, all of which 
are rich in soda, but their mineralogy is similar to that of high-alkali tholeiite 
with high-alumina content and its derivatives. Strontium isotopes and some 
minor elements of the Ross Island volcanics which occur on the margin of 
the continent are very similar to those of oceanic island as a hot spot. In 
this paper the origin and differentiation of the volcanic rocks from West 
Antarctica are discussed on the basis of chemical composition and strontium 
isotopes. 
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* jfflJ¥'.ifi'I�1.3tv!if�:!tgf{iiff;J]EJ=9f. Geochemical Research Section, Geological Survey of Japan, 
135, Hisamoto, Takatsu-ku, Kawasaki 213. 
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Fig. 1. Antarctic orogens. Stippled area approximates the Cenozoic 

volcanic province. 
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Fig. 2. Distribution of the volcanoes in West Antarctica. 
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0.20m O)j(UJ�wf!jmO))liJ�t5 I), t..:h,'1:'fiif.'Ja:>:t-ct.f;.1.,, ice stratigraphy vcJ: ":::>-C, 1912± 

5 if. c 1917 ± 3 '.ff.O)l!l!}(vc J: G /� Y FiJ�lit� � tL -c 1.,, G. :ifu�vfE:l:vi. 18 x 10-6 cal • cm-2 • 

s- 1 c�iJlU�.tL, � f�iJ;:lmr 3,..__,4 km vCZ5Q cH��.ti,-c1.,,Q . . �lfm%0)��i., ��l�i)t 
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° 
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w� 2,400m 7J"i::> 4,200m O)UJJJi7a:t ":::>-c1.,,G. ffiBvfEft.GUvc!k�vft:vi, 1.KVlJO)�ffi'Ja:> 

vft:r L, $7.tEf'JVC7j( --c-!ffl i .ti, -C 1.,, G. 

P:7..�:toJ:U-z:O)JWH?l:ifu�vc�i., fx>�<O)!kU-l c:ki=tffiJt,t;;f!J-tG c� 3). P?..�vc�i., 

/�- F (Bird, 1,766m), .:r.t.o�;z.. (Erebus, 3,794m), 7'7//� (Terra Nova, 2,130m) 

:toJ:U 77- (Terror, 3,262m) O)!}(UJ c, :bfiJ"ft.�MO)�i::>.tLG@W:ttl!�vc.:ki=tffiJ� 

tf2sbG.tLG . .:r. ]//�AXU-l�i.:ffl.tft!giA.,vc��7a:�vf (® 4), 1974,..__,75 i:J:.:ffl.tE--c-t, wm 

!)( i=t 173vcffiBilil.iJ�� � -c 1.,, G. P ;z.. � 1¥JYffiiO) /', Y r ;f-1 Y r (Hut Point) �1£�0) � !l � -

F:£:ifu (Mc Murdo Station) JlI < 0) ;;t 7· -If-""' - v 3 Ye. Jv (Observation Hill, 228 m, ® 

5) O)lil.ffiBO) K-Ar if.-%�i., 1. lOm.y. '1:'Z5G. P:7..�0)j(UJfistfJ'Ja:>t.t.i--c-�iJ"O)viG 
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Fig. 3. Index map of McMurdo Volcanic Province showing distribution of volcanic 
centers (indicated by triangles) and small cones and vents (indicated by black 
dots). 

� 4 F71' .,� v-0)5-1' 7-�Ai=lb•G= v.,�?,:}(rlJ (3,794m) ��tr 

Fig. 4. Mt. Erebus (3,794 m) viewed from the mouth of Taylor Valley, Victoria Land. 
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�5 ���-f£•�*�*-�-V 3 :/tk (n8� t-������ 

Fig. 5. Observation Hill (228 m) and Earth Sciences Laboratory, McMurdo Station. 

c, mltbwmm:t* 1,, ,{JIJ c t.r.. Q i]t, mtr:O) .:r.. v ,,� 7-!killO)fflltfJ c-jt;O) i 0) c -t Q �,�ttiJt� 

'1.J iJ\ c ? iJ\vi. BIJ '"(:' � G . 

i:i 7' � ili: m :Im� vc. vi.,. ;t; 17 1 1' (White) �' 7• 7 -y J (Black) �' � G \, 'vi. 7• 7 17 

:/ (Brown) :¥�, 7' 1 7' 7J ,,� !J - (Discovery) ill (2,681 m) , -=c- - .::. :/ f (Morning) ill 

(2, 723 m) t.r.. c·'a' q:i,CAc. L k..!k illmltb�iJt, W[,...., W[gg1Jvc.J.t iJt--:, --C 1,,, G. 'i k., i:i 7-� c *­

� c O)F1=110) i::z 7' 1J<tlffl�ill-$vc.vi., 7' 1 !J -ffi � (Dailey Is1ands) O)tj\ � t.r.. !kill� i]t� G. 

� G vc., 1::' J 1' !J 7 7 :/ F 0) �t1Jwl: vC.vi., /� v.::. - (Balleny) ffi �'/]t� '1.J (FALCONER, 

1972) iJ\, ��i]t � G '/]\ '"(:'f.f.. \,,. C O)#Jll: O).w�iJ\ G 0) F v -y ��vi., iJ\I\.; I? I\; Ey,;ff:tB'"(:' 

�G. 

i:i 7-�O) �J.¥0) F 71 ,,� v- (Dry Valley) :lm�vc.vi., 1J<V1]'"(:·�U G:h t.: t 0) 'a''Ei' 6b--C, � 

.J:-l"-25ffliWUJ::vc.l!lltl±\1JiJt�tEL--c1,,,G (� 6) . c < vc.-r17- (Taylor) :a-filuJ.¥vC.vi.ffl. 

1ffiy,;Ji:tBO)Bli*, !km: (vent) , l!lltE Jit.r.. ciJt� G:h, vi c I\; c 0) t 0) iJt1J<Vl.T '"(:·�U G:h --c, 

l!lltlli IJ O)tfliJtfi lli L "( \,' G ;:. C i]t� \, '· µ 7' �O) .:r.. V /� 7-!k illO)fflltfJ C W[ffij[g�O)j[glffflltb 

iJ\ I?, m�1¥nc.�� 1,,, c � x. G:h o !k ill:lm�0) "7 1 -;>' - r�:imJWJmiJ\, 1tJJ�vc. J:: "'.) --c 961:?.-t 

G:lmlfO)fflltfJ, --:::>'i 9,,� -y � !/'717 :/ F-it1 7' � VT1 O)J::vc.!tt.r::--:,--C, �,J\:lmlf'itdi.ffi 

�,J\:lmlf iJt, iJ\ t.r.. 9 � < 961:?. L --c 1,,, G :Im� c t.r:: "? --C 1,,, G c � x. � :h --C 1,,, G Ct$¥§, 1976) . 

mffi*�� .t rJ-l"-0) mmvc. M =5 UJ::O):lmlfO)�;:. 1�:>1.r..1,,,w!iJt� � :h --c 1,,, o. 
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�6 ���-�����kW��lli�(�kD) ���� 

Fig. 6. Distribution of the Cenozoic volcanoes (vents) in Taylor Valley. 

3. 1. ifj ff! =J! � :ttf1 � 
ffiffi��O)�tggvcffi-:,,, :r: r 5 Y FITTt�il�tf)Q. m!kLl.l-C:'�-15fJ:T't 7

°
'/' s Y��'Eto?)'""C, 

7 1v � :r vc'M 'ts� 7 1v tJ lJ 'J v 71 r (KuNo, 1960 0) r@J 7 1v � :r::k1EtE) .*0)::£::JttE c tJ 

Jv !I • 7 1v tJ lJ �-*O)*Ll.JE:fo J: Q(j,"jtO):fi�*Ll.JEvc J: --:, '""C, t. O)jtg�O) !kLl.liJ�-nlt� h 

'"("'Q. t.;h,i?O)Envi, ffi*O)j¥f7YT7'0)*�LIE, "'Ji 97Jv� TVC&'tsr@J7Jv7J lJ 'J 

v71 t-c, .:Z:-;tivc�:il-tQtJJv!l • 71vtJ lJE.*vcffi1tlL'""Cl.'Q. t.::.tc., ffi*O)!kLl.JEJ: 

f), -'f'-'f'7Jv7J lJvC'&'tJ@{fP]iJ�zbQ. ffiffi�a��i�A.,-C:'lz:XffJWvc, :/:r.1A7' • µ7-� 

(James Ross Island) !kLl.JJl';v- 7°
iJ�zbQ. ;f-- v ,;; r (Paulet), !l'Y7' 1 - (Dundee), 

'/'-Jv�j-JJ!J.7- (Seal Nunataks) :toJ:U:J':r:1A.7- 0 P.7-0)akil'-GfJ:IJ, "'fh?b7 

1v tJ lJ vc'&tr:k::ltt� (hawiite) il�:B-:;(ff L '""C ", Q. 

��. �lliO)-rt�'/'3:/aO)ffi�K�, ���O)M•���G;rtQ. ffi'/':r:r7YFffl 

�O)!kUJ�·vi, �71vtJ lJ 'J v71 t-.*�J:Q(tJ;v!J • 71vtJ Y�.*vc�L'""C"'QiJ\ c < 
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vc Na20 nx;J}vc'Sftfffi�iJ�tf> �, 7 1v--J; Y �:l:iJ\ G�i 7 fv 7J Y :W*O)igt::, 11> :H:.AG J: ? 

vc t � x. G;h,G .. L,iJ\ L,, :Wn�1¥JltJ!tJ: ciJ\ G�i, J:�O):!s* C L-C � l,"'.)iJ\x. tJ:l' C � 

x. -Cl'G. 

3. 2. -( IJ -• r(- � 7 / �it!!� 

� Y- • ,,�- f7-:,; r:tm�vc�t., #il7'¥iJ\G:toJ:-l- 500km i""c'O)c t.0vc, 4§t< O)j(!1JiJ� 

r.t < J};fp L-C"' G (� 2) . ::. O)jtg�O) !k!ll�i, ggiJ\ G 7 =J ')I F !11!1/R (Flood Range) , ::r..1 

A A, (Ames) , "" r 7 7-. (Petras) , ::r.. 1 --t: 1 T 1 -f ::z � 'Y T 1 - (Executive Committee) , 

1 v 1 Y - (Crary) 0) !11!1/R c r .::. - (Toney) , � -)J ::r.. (Takahe) , � -7 1 - (Murphy) 

0) !11 k iJ!lfil7U L-C"' G (GoNZALEZ-FERRAN and GoNzALEz-BoNoRINE, 1972) . 

7 7 ')I F!ll!I/RO):/fig'§)lffij�i,,� - Y -:,; (Berlin) !k!ll (3,500 m) "c', nx:/i!kllHi 2 "?O)mtJ: "'.) 

t-:;k lJ' i t-:�1?.;k!ll�i-tO)�tgg{llijvc t "'.) -c "' G. f.lloo:Wm:WO)J:,fftvc�t. A - V ;:r. :!siJ�O) "'.) 

-Cl'G. �1?.;k.!1JO)f!l::-firr:cm:W�iiJ\!vG!vn:k:1i:t:!s""c'tf>G. fflffi:Wvc�t.7 / -'J 1 v:7-.� 

ravctHJ. �1?.;k!ll�i�L" ';k!ll""c', rE�:WJ££�:!sO)tm�:WiJt7;,t. G;h,G. ::. 0) ;k.!1J0)7J(J: 

ltt±HfBJ}�i, :toJ:-l-{E 20km "c'tf>G. -=e--1v r-:,; (Moulton) ;k.!11 (3,070m) �i, -tO)* 

illUvc��L-Cfftti:L, fl� km O)-}J1v77�t "'.>-Cl'G. -tO)*{llUvc, 7j(""c·l(:b;n,t-:.-)J1v7 

7:tfil%iJ�2ffltJ:Glv""c'l'Q. ;k!ll*1*vt., 7 1 - 'J  1 v7.�lf'a�t'0fflffi:!s""c'mnlt�n-cl, 

GiJt, -l-O)ggltvc�t. :k:1ft:!s0)�1?.;k.JlliJ�O)"'.)-Cl'Q •. � Gvc, ::.;n,GO)*{llUvcvt.,,�- -;,,­

(Bursey) ;k.!11 (2,780m) i}t, {£� km O)-}J1v77�tt::,, if-:, -l-O)gg{llflvcvt.-r1v7-

(Koernar) m:WF9JJHc (2,450m) t1t�1?.;k.!1JO)::£:j\'.;:!s�{=!="'.>-C-t�x. -Cl'G. F9JJtEi:vi� 

� 300""400 m , f£ 3 km "c'tf> "'.) -C, fflffi:!siJ\ G tJ: G. 7J 1v7 7 �i7j(""c·l{b;h,-Cl, G. 

::r..1 AA';k!1J1··1v-7
°
�i, 7-:/ }-"77, (Andrus) -)J1v7'7 ({£ 4km) �t'0j(!1Jf*c, 

-t 0) �t illU 0) ::z v 7 7-. ::z (Kosciusko) c 7J 1/ 7 � -:,; (Kauffman) 0) !k !ll ""c', 1¥1 �t 37 km , * 

gg 20""25 km 0)7}:fp�ffe L -Cl, G. 7 -:,; F 7 7-. O)#att�i 3, 100 m -C-, ::. 0) !k !11 �t 1v -7
° 
0) 

!llf*�tl.llffi:WiJ\ G tJ: �, gg�vc::.�1?.-t G ,J\!k !ll�t:k:IT:t:W""c·tf> "'.) -c, -l-n Gvt. viv11¥I�tO)Wr Ii 

vCO) "'.) -Cffir.7U L-C l' G. 

""r 77.c7 Y-:/ r (Flint) O)j(!1J�··,v-7°�i, �tgg-ffi)R:1JJP]vC, 45km vcbtc."'.>-C'.fr 

;fJJL-Cl'G. -l-0)1¥Jfffi0)"" r 77.11! (2,875m) vi, �fivc<Btw:W�:!sEc�nx::!s'a:'t'b, 

��!k lJ c J�,:b;h,G, f£ 3 km vi c·O)[!!]�iJt7;,t. G;h,G. jrJl0)::£::1ft:!sJ!!k!ll�Jffl-¥J;iJt!1JJJHf 

ilj)cO) "'.) -C'-'G. 7 y-:,; r!k!ll�i-l-O)�tgg{llUvctf>--::,-C, f£ 3km vic·O)-}J1vT=J�cb'b, * 
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{*tt A - V .:i: =E, *�!kll!�i::£:ftt:!s·-C:·:f$j��.h, '"(\t,G. 

::r. !1 -e: !1 T 1 7· ?. � 'Y T 1 - Lilff*�i {X 0) J: ? t.t!k Lili* -c:-•� � h L "\ G. if,,, / 7
° 

r / 

(Hampton) !J''Jv-7°
�:t, ,tO)�tiffltiB0)*1 'Yr=-- (Whitney) !kll! c j] Jv77�J:U-t 

h G 0) � J: -t�0-a-ll 5 ,,, / 7
° 

r / !kll! (3,323 m) iJ'), G t.t G. lW��i::£:itt=E, ���i 7 / 

- ') !1 VA §::krudb a' t "'Jffiffi=EO) !kll!-C:'tf> "'.) L' ,,, / 7
° 

r / !kll!�ifI 8 km 0) 7J Jl,,7 7 C 

.:kll!-f*O)iffl•vc=kftt=EO)*�!kll!a-t"'J. -1Jj] � :/!1° 
(Cumming) !kll! (2,612m) iJ;, 

-t O) l¥j1f 23 km vc 7J Jkr' 7 a-t "'.) t fs'I.!l-.t G. ;: 0) !k Lil O) l¥j� vc ,,, - T 1 ii:/ (Hartigan) 

Lil (2,815m) iJ;, ffl.ffi:El-O)J!l/±1�-C:'li:hhtlil:±:il..,t\t,Qi);, vi cA,;c·1k-C:'iJ'),< �ht\t, 

G. vFv- (Sidley) !kll! (4,181m) vil¥i�77° , ifflfrel26° 0)'7!J- • ,,�-F7:/F'Ei' 

:!tgO)ftWaili:< vc, 2"'J0)7JJv77a-t -?'t-tUx. 't\t'G. :l:t�L\t<fflffi*Lil:El-O)m:El-iJ\ l¥i 

1Jvclffl\t,'k.V Fv- j] Jv7'7iJ'),G, �J:-t 15km vc:htc.-?'tvrt/±IL't\t'G. -WO)mWvc 

7 / - 'J !1 v 7' §::krudb a> t "'Jfflffi:El-Zf> G "'�i r,r,5 7 � / 71 r i]t71-GhG. mwvc�i£fi'. 

O):El-1:i, k cx.vf�OOEOO�=Et.t c'O)tt!Hl:El-iJ; c I) t.i.h,t\t,Q, V Fv- !k ll!O) iffll¥jg§ 

vc��-.fG':7 .:i: ,yV.:i: (Waesche) .:kll! (3,292m) �i, 2'-'JO) !kll!-f*iJ'),Gt.tG. -'thG�i 

�t}f[{JlijO)r-\7 :/ (Chang) 7JJ!,,7'7 (f.£ 10km) cl¥iiffl-0W0)17 .:i: 'Y V.:i:Li!"c'tf>-?L, ��O)l¥j 

t4ffiivc�t., :Pt.t < ct 8 fflO)*�!kll!iJ�tf> o. r '"'7 / 7J Jv-r· 7 vcvt, 7 / - '/ !1 v 7-.�a\ a­

t "'Jfflffi:El-�, ik'7.:i: ,yV.:i:!kll!�::kitt=E cfflrni*Lil=EO)��!kll! cLt0-�-.tG. �� 

!k ll!vcvi A - v .:i: =EJim=EO) radial dyke iJ�95j1-_t G. 

!1 v 1 !J - .:kll!ff�i., 7 v 1 !1 7' (Frakes) , 7' T 1 7 - (Steere) � J: U !J - :x· (Rees) 

O)!kll!iJ'),Gt.t IJ ,  -thG�i�tiffl-m]f[1JfAJvc�JULt\t,G. �tifflftWaO) !J -:X'!kll! (2,709m) 

�i:l:t,if\t,tO)-C:·, ::kitt=E, 7' 5- 1  7-!kll! (3,501m) �i, j;'ftO)iJ'),A,;GA,;1:i::£:itt=EO):fi 

:!*a-(=!="'.) k A - v .:i: :El", -'t L tl¥:iftWaO) 7 v 1 !1 7-.!kll! (3,677 m) �i, lfflt4ffivciJ:.A,; GA,;1:i 

:kitt=E, m�ffivc 7 � / 71 rJi=EEiJ�0-�-.tG. t.O)!kll!ffO) m}f[-O{ij vc�i �1 F !J 'Y v 

(Boyd Ridge, 2,311m) iJ;tf>-?'t, ::kitt:El-Ji?l:ER��:El-iJ�l!/±ILt\t,G. 

'7 - 7 1 - !k Lil f Jv - 7
°

�:t, '7 - 7 1 - 7J Jv 7 7 (ffi � km) a> t "'J '7 - 7 1 - !k Lil 

(2,446m) c*-=r-:/7-. (Hawkins) !kll! (2,146m) ciJ'),Gt.tlJ, iJ:.A,;GA,;E ::£:itt:El" c-t 

0) r is'I. 0) hypab yssal f.li rni =E 0) =E ff* iJ � dj-G h G . 

!7 7J ::r. !kll! (3,398 m) �i, f£ 8 km 0) 7J Jv T 7 � t "'.) t \t, G iJ�, -tO)::ktiB:B-�i:1](0) r'"t: 

� G. ::£:itt=E=E:!*il;�;(E Lt", G. 

r =- -!kll! (3,566 m) vi. 2 "'JO)::l::!kll!-f* c 2 "'JO)*�!kll!iJ'), G t.t Q. ::k-s:B0-vi iJ'),A,; GA,; 
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1:i:k:ff:t:!G-e, �:oovcfflffi:!G�{=!: , .  :k:li:t:!Gvcfi?J,:i:0)1:i�imiHttatJt�6b G:hG . 

.[:JJ::O) J: ?  vc, � 1J -• /� - f 7 Y f:tlg�0).1( 111{*�:t, i'°""--C 7 Jv n 1J :!G*O)j{:li,t:!G, ffl 

ffi:!G, A- � x. :!GZf:>G"'�t 7 � 1 71 1- tJ:c·-c-«n1t�n--c 1,;,G. 

3. 3. t:' ? i" IJ 7 7 ".,, �it!!� 

1::· :7 1- 1J 77 Y fO)JIHllU c, -t:"O)})J;*:1.f[PJO)�t:n#aJ::vcJftJ:G,,� v =- - ffiJzi'! -C·, :to J: -t:"  

2 , 000 km tc -ib :to J: �.1< 111:!G1i!KiJtZf;, ::, .  C O):ilg��:t, J'llia:-C'�:t HAMILTON ( 1972) vc J: "'.) 

--C, �t:ntJ�G,,� v =- -, ,,, v ,y 1- (Hallett) , � !I �- fO) 3 :!G1i!K (subdivision) vc:B-vtG 

:ht.:. t.:t.!.. L, � 2:;iO)q:tr1c1ivc{fttii'"G;t; - 7  � - 1- (Beaufort) Jzi, 7 7 Y !I 1J Y (Fran­

k lin) Jzi, /. 1v ;t; 1v Y (Melbourne) 111:to J: tf ;;t -,,� - i::i - r (Overload) lll�i�?1t L,--C 1,; ,  

G. C :h���vc L, f.::ilg�jKJ} (KYLE and COLE, 1974) �i, j'qj�vc/� v .::. -, ,,, v 9 1- , 

;1- 1v *' 1v Y, .::r. v ,,� 7' 0) 4 :!G1i!K c Lt.:. �::i�:t � G vc�t-f�:bnx., {kO) J: , vc, 1::· !I 1- 1J 

7 7 Y f O)�t:nwJ::iJ� G, /� v .::. - , '" v 9 1- , /. /V ;f- ;v Y, � !I � - f 0) 4 '0 0)  volcanic 

province vcJ}vt--C JJ5¥-1*i'"G. � 2 -C-�i, J::�O)q:tO)iru 2 jKiJt�W!�;h,--C \i, ::, .  

Balleny Volcanic Province O)Jzi .J.di, Indian-Antarctic-mid"'.ocean ridge O);lll/R c L, 

'"CO) transform WTJ1 c�x.G;h,G#ai$0)�*!vc0) "'.)'t, �tr§-ml[:1.f[P.Jvc�A., -C·li,G. C 

O)�*!�:tl'llmffivc3'E� � n J: , . c 0) JzJ ,I.( O):!G1i�:ttJ�A.i G A.i1i:t:li:t:!GtJ� G tJ: Q .  

Hallett Volcanic Province vc�:t, 1::· !I 1- 1J 7 7 Y r�t'/lBO)�tl[!Hivcfi:} "'.) --C, iEI*!J::vc� 

A., -C·.1(1lliJtJ}1p L,, �tiJ�G 77·7 (Adare), ,,, v 9 1- ,  !f=- .::r.1v (Daniell) O)�� c ::i -

/V � Y (Coulman) JzJ c rn ,  � 1,; ,  G. .1< 111:!GO) K-Ar i¥-%iJ� 2. 5......, 7. 3 m. y. 0) -ib 0) c ffilm 

icO) -ib 0) iJ�ff ilii'" G. -t:":h G�:t palagonite iJ�::k:0073--C', 7 Jv 7J 1J vc•ts 7J Y 7 Y1i:k:li:t:!G 

iJ�l'll -ib :i:iJ�?J, <, "? I,; '  -e;·ffiffi:k:li:t:!G, fflffi:!G, /� -it :r 1 1- ,  v - � 1 1- ,  7 � / 7 1 1- tJ: c 

iJ�fi6bG:hG. m�tO)*tE:to l -t:"  40 km O) ::i -1v� Y JziO)M$vC�:t, tE 6 km O)j]1v77 

iJ�Zf;, I), -t:"O) rim �:t 1, 900......,2, 200m O)��iJ�Zf;, I) , � �  700m O)l*J{J{U�i:1.k-C·:f:!1!61.)'0< � 

:h --c 1,;, Q. n 1v ::Y =J O):!G1i�ifflffi:!G-C·, -t:"O) ?1tiJlU#4ffivc�t:k:Ji:t:!GO)PJt1i£i:iJ��� L --c 1,;, Q. 

Melbourne Volcanic Province �i , m� 73° 10'......, 74°40', r§m:E: 164°......, 166° vctJ�vt--c, 

�tl[ 1::' !I 1- 1J 7 7 Y f vC}AiJ� "'.) --C 1,;, G. .1< 111�'1, l*J�O) ;;t -/� - i::i - f (3, 400 m) c /. Iv 

;f-1v Y (2, 500m) 0) 2'0iJ�Zf:> I) (� 2), -t:":h-t:h n1v7'7�.1( 1:::J� -ib -?t.:F3�W.1<1llf*-C· 

Zf;, G. -t:":h G�:t 7 1v -}J 1J :!G*O)fflffi$::li:t:!G, _ fflffi�lll:!G, fflffi:!G:to J: tf 7 � / '71 1- -c·•ijlt 

� :h, '"( I,; , G. /. Jv ;i-; Jv Y .1(1ll 1ll]J{-C·�'1!1Jt3<tmjbiJ�iml,; ,'"( I,; '  G • 
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McMurdo Volcanic Province fi ,  20 iit*-BWJMO)fflifili��t1-*, .J: < �IJ G;h, i tdiJ-f� � 

tL --c 1; ,  Q ;l'fg�·-et6 Q .  .::. O);l'fg�tt , !}( LlJ�O) r:1 A ��vi r, oo, --t O)  m:1JO) * 11 1  r ,  7' 7 ';/ 

!! 0) �to .J: O'.' 7' 7 17 :/ ��' T 1 7' 7J /� 1J - (Discovery) !}(LlJ, .:i:- - =- Y !7''.'.k llJtJ: c· c, 

� G vc iffl:1JO) F 71 /� 1/ - vc.ftx::(E-t G :k ll1'1l !Ht/wiJ\%7(µ-t G .  t. ;h G vi -::r !7 -::r - F-it 17 :/ F 

�vi � A., "'0'$ < %;;{ff L --C lt ,  G (� 3, 6) . 

i f, r:1 7- �vi , �O) q::r:9<:fr!Hc&fi:-t" G Ws.'.k !lJ O) .::i:.  v/� -7- c-t 0)*:1Jvc.:it;tJ: G  T7 / /� ,  

77- 0) !}( !ll c, �t:1JO)/� - F .'.k ll1��1tvc. Lk,  *iffl'.to .J: -t  80km, m�t?b to .J: -t  80km 

vc�O'.', i tdfvt 120° O)��� t '? k.'.k lll�!UiJ" G tJ: Q .'.k ll1�'1:·t6 Q .  --tO)�JUO)-"".)vi , 

miffl:1fvc�:Bt L --c /', 'Y r ;j-; 1 :/ r �� C t,r 1) ' --t"O),t;yiffl vc.vi -::( !l -::(  - F£:l'{g (U. S . A. ) C A  

:::i ';I r ( Scott) £:l'!g (N. Z. ) iJ;t6 G .  t. 0) r:1 .7-�vi®w:tfu���1; , --c-t«--C:,j("t:'tfi:h;h--C 

t;,Q , !}( LlJ15vi 7 JL, 7J !) 15* 0)/� -it =- 1' 1 r, fflim:t:lP;:150) Vf7J'-VC,  %1!'.:!/w c L--Cffllffi�·-? 

7 :t / 71 r iJtt6 G .  Pl�� t6 vf--C t; , Q .::c. v/� 7' :l( ll1  (� 7) vi , ll1P-!s:vi 7 / - 'J !l v 7' §  

�ra vc�is 7 :t / 71 r "t:·•JlX� tL--c lt , Q  (� 8 1:) .  i t.::., -::r !J -::r - F£ttg#Jlivc.n\.ift-t 

G fll.im:t:lP;:15vc vi, ;l'fg"-f�f!)rO) -::r :/ r ;i,!/w�O) dunite (dunite-wehrlite-gabbro -*!U) -? 

viA.,;hlt 'BS G t; , vi i:::· - :::i Y,1it)15iJ; xenolith c L --C  c � t. i ;h --C lt ' G vtiJ'- , kaersutite O)* 

� t,r*aa\ 1b 'ET i tL --c lt ,  Q (® 8 r) . -::r !! -::r - F£:l'fgJW:!Jll vcvt , fliimBiJ" G t,r Q ::t 7··-tf - � 

- -Y s Y 1:: ;i, iJ;, 7t1t'l!Iffi c L --C :fi� � ;h G . F 71 /� v - ffil�Uitimi (DVD P) '1:·fi:h;h 

t.::.ffi!F'iU "t:·x. Ghk, DVD P 1 c 2 to .J: O'.'�:tt� ;hk 15::ft0)1t;�if,EI.JlX� � l  vc.1G-t. --tO) 

FeO + Fe20a (as FeO) - MgO-Na20 + K20 ��� 9 vclG Lk .  i t.::., t. O)jjg�0)15::ft0) 

5)-tfrfW: (Gow1cH et al., 1975) �llflx. G c ® 10 0) .J: :'.J vc. t.t G. 

� 7 P 7, � P ,1  fll!!jJ;a" l:;i .7,,_ f-:y51( rlJ = v.,� 7, 

Fig. 7. Active volcano Mt. Erebus viewed from Cape Royds, Ross Island. 
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� s p -1 F'ill!JlO) 7 � ;  '7 -1  1- Cl:) c � !l � - r£:lt!!� O) jt-:r -1  1- ,  �iA.,.h,1.t ,:!G:to J: (J 
� � - � r �OOE� i �mm��:!G CT) O)am 

Fig. 8. Outcrop of phonolite at Cape Royds (above) and trachybasalt including dunite, 
gabbro and kaersutite (below) at McMurdo Station . 
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.:C. l//� 7' !/( LLI O) LLIJJ[j( l::HOi , ffi:W-�iJtt5 I) ,  mt1: t 1=. � ·-c1., , Q . 19741:J:. 12}'3 O)ffi:W- (� 

11) �i 7 * ; =; 1 1- 'JI_ ··e if =; 7- vc.&tr . �tmvi , -Jf 7- O)� vft.:t5 c c L -C ,  Pele's hair �# 

��n§iJ�di- i? ;fl., G .  C.. O)ffi:W- 0) E PM A  5}-tfrf.5::!l:Z-� 2 vcffi-t .  3*ia ""�3*la c. L -C ,  -/J\/v 

l? lv1i, �*4*-'E, 7 1 - 'l, J V .7' ,  ���-:.t:o .t -a�Wit��iJ;tIUh l? nt.: .  if =J .7- vt Si02 , 

58. 5 6% ,  AlzOa 20. 2 9% ,  FeO tot . 5. 77% ,  MgO 0. 89% , CaO 2. 0 9% ,  NazO 2. 29% ,  

K20 4. 40% ,  Ti02 l . 10% '""c't5 -? -C , fiHB=n\t'.7}� ( �  10) vcffi L k .  -t O)  F :  M :  A �i 

43. 2 : 6. 7: 50. 1 '""c't5 G .  C.. O) ffi:f5"0) 7 / - 'J J V .7- q=t O)  1 Y J 1v - �  a YO) -Jf =j 7- VC., 

E PM A  7E1i: vC J: -? -C zoning t;t�?g� i? ;fl, G c l.t , :, �f£ziJ;t5 G .  -tO) zoning :Z-� 12 vc , "i 
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� 1 mffi i:i 7'.t%;kr.u:W�O)ft$ffi.nlt 

Table 1. Chemical composition of the Ross Island volcanics. 

Si02 43 . 68 55 .72 48. 48 41 . 96 55 .56 42.76 42.92 47 . 16 46.06 Ti02 3 .28 0 .80 2. 35 4 .04 1 . 15 3 . 55 3 .25 2.55 2. 98 AhOa 16 .62 20 .72 19 . 12 16 . 86 19 . 32 1 3 .43 1 3 . 39 1 8 .20 17 .68 Fe203 3 . 83 2. 1 1  7 . 17 5 .94 2.79 3 . 84 2.56 3 .28 5 . 18 FeO 7 . 32 2. 19  1 . 43 6 . 8 1  3 . 30 8 .0 1  8 . 93 6 .24 5 . 39 
MnO 0 . 18 0. 1 8  0. 19  0 . 18 0 . 1 8  0.21 0 . 1 8  0 .21 0.20 MgO 7 .29 1 . 10 3 . 05 6 . 18 1 .  77 10. 92 1 1 .25 4.02 4 .55 CaO 9 . 86 2. 90 6 . 70 10. 17 4 .09 1 1 .95 1 1 . 84 7 . 53 8 . 12 Na20 4 . 85 8 . 85 6 . 33 4 .56 7 . 39 3 . 35 2. 98 6 . 14 5 . 87 K20 1 . 90 4 . 88 3 . 32 2. 17 3 .49 0.73 1 .46 3 . 43 2. 89 P20s 0.45 0 . 1 1  0 . 30 0 . 56 0.26 0.42 0.45 0 .5 1  0.44 H20+ 0 .47 0 .27 0 . 95 0.28 0 . 42 0.47 0.46 0 . 12 0 .27 H20- 0. 12 0 .02 0.20 0 . 08 0 .02 0 . 07 0. 10 0.20 0 . 1 7  
Total 99 . 85 99 . 85 99.59 99 .79 99.74 99 . 7 1  99 .77 99 . 59 99. 80 

rot. FeO 43 . 4  21 . 6  38 . 3  48 .7  3 1 .5  43 . 3  41 . 7 40. 3  43 .0 MgO 29 . 4  5 . 8  14 . 8 24 . 5  9 . 6  41 . 3  41 . 8  1 7 . 7  1 9 . 5  AlK. O  27 .2 72. 6  46 . 9  26 . 8  58 . 9  15 .4  16 . 5  42.0  37 . 5  
1 .  Olivine-augite basalt. Crater Hill, McMurdo Station. 2. Trachyte. Observation Hill, McMurdo Station. 3 .  Titanaugite-hornblende basalt (andesitic). DVDP 1, 58. 93 m (depth). 4 .  Olivine-titanaugite-hornblende basalt. DVDP l, 9 1 .23 m. 5. Hornblende trachyandesite. DVDP 1, 133 . 65 m. 6 .  Titanaugite-olivine picritic basalt. DVDP 1, 147 . 89 m. 7 .  Titanaugite-olivine basalt. DVDP 1 ,  1 89 . 66 m. 8. Titanaugite-hornblende basalt. DVDP 2, 70 .41 m. 9 .  Hornblende-titanaugite trachybasalt. DVDP 2, 85 . 45 m. 10. Olivine-titanaugite basalt (trachy-)*. DVDP 2, 86 . 78 m. 1 1 .  Olivine-titanaugite basalt (trachy-)*. DVDP 2, 1 12. 72 m. 12. Olivine-titanaugite basalt (trachy-)*. DVDP 2, 130 .23 m. * Ankaramitic basanitoid. 

42. 44 3 . 65 1 3 . 42 3 . 91 7 . 92 0. 18 12. 1 1  1 1 .01 3 . 12 1 . 43 0 .46 0 .26 0 .05 
99. 96 
40 . 7  43 . 1  16 .2  

41 . 76 41 . 36 3 . 96 3 . 96 1 3 .27 1 3 .47 4 . 1 1  3 .79 7 . 85 7 .99 0 . 1 8  0 . 1 8  12. 17 1 1 .41  1 1 .01 1 1 . 14 3 . 35 2. 99 1 . 39 2. 81  0.46 0 .46 0. 12 0. 34 0 . 10 0.02 
99.73 99 . 92 
40 . 6  39 . 9  42. 8  39 .9  16 . 6  20 .2 

;J:. v .,,� .7-- j( rllrJJJJHc:a!(l:B � :h, 5t1ff-t" G 7 / - 'J � v 7-- �Ml'a �i� cm fC i N.�::k � t.i::M 

a\ (� 14) ·-e, potash-oligoclase c t �m � .ti G .  )c 0)5}*1f{@: (� 3) iJ'- G lE-!kE (Or) 

-:-'1-!kE (Ab)-W(-Jk:fi (An) � fC 7
° 

i:i ,y r -t" G c � 15 O)�Jt c tJ:: G. � .�l � O)ilili.J.!t{l&� 

K l � t�f G -Jlt:fi°MO)MA Al:B&•���K���� L k. •m��: � 1 �-�m�• 

-!kE*iJ�, J(?/$.0) � 3l''� iJ'- G-JkEiJ�Al:B-t" G � O)@Jmf*···e� G iJ�, � f � iJ�@JM�7t7 L t.: 
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• 

• 

FeO + Fe20J(as FeO) 

• 
• • 

• • 

Ross Island Volcanics 

MgO 

ii 9 i:z ;;,_�:J<u.J=5�C1.),tftf.U! (� 1 $�) 
Fig. 9. Fractional trend .of Ross Island 

volcanic rocks (refer to Table 1) . 
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F 

(:) Mt. Erebus 1974- 12  lava 

ii 10 "7 ?  "7 - r :k u.J!RC1):J<u.J=5�C1.),tftfl� 
Fig. 10. Fractional trend of the volcanics 

of McMurdo Volcanic Province. 

ii 11 .:r. V/� 7':kWWffl:k i::t iJ� G x. G :ht-:. 1974 :¥  12 JH�E 
Fig. 11 .  1974-12 lava from the summit crater of Mt. Erebus. 

�vc. t ,  ts: :t,3-��tJt� ":) < IJ �" ,-c 660°C ffl1lfvc. ts: o c , mi�f*tJ; 2 fflvc.5J-� L �-.t C 6b o .  

� 1..., -c � = � � /-••�•*E*�0)&8�:t,3- � o .  xa� £� �� � *E•��•6b 

!? h o .  Ca c K �'i -1' :;t /¥-mtJ�\,d;> C o L < �iJ� ? (Ca : 1. 00 A, K :  1 .  38 A) 0) -c-, 

fltkU �-""c' t �l I? :h t.:..nx.5:t L tJ� � � I? ts: " ,  iJ;, 7 1v n IJ *E*7'U ""c' t ff *E�c..;Ji < ts: o 
C ,  ��qp:l:vc. Ca �'Ei'D'. 7 / - '/ !J V.7- "'c'�-.t iJ�ts: IJ qp:1:0) Ca � 'Ei °£ :rt, ? Q O) "'{:', *sn:u 
ffet*E*7'U c jl�--t o � c �c.. ts: o .  
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� 2  m11 p 7, � = v ,.� 7, -*Lll 1914 �12J=j �!s O)::oJti t iJA�O) 1t�*'1$: 
Table 2. Chemical compositions of groundmass-glass and minerals 

in Mt. Erebus 1974-12 lava, Ross Island, Antarctica. 

Groundmass-glass Anorthoclase 
----- -�--�-- -------

Si02 58 . 56 Si02 63 . 94 Si 1 1 .  291 
Ti02 1 . 10 Ti02 0 . 1 1  Al 4 . 667 
AbOs 20 . 29 Ah03 22 . 32 Fe(t) 0 . 026 
FeO tot . 5 . 77 

{; 
43 . 2  FeO tot . 0 . 17 Ti 0 . 015 

MnO 0 . 30 6 . 7  MgO Mg 
MgO 0 . 89 50 . 1  CaO 3 . 60 Na 2 . 668 
CaO 2 .09 Na20 7 . 76 Ca 0 . 685 
Na20 2. 29 K20 3 . 03 K 0 . 686 
K20 4 .40 Total 100. 64 Sum 20 . 038 
Total 99 . 68 

Olivine Clinopyroxene 

Si02 34 . 93 Si 0 . 998 Si02 49 .90 Si 1 . 903 
Ti02 0 . 03 Ti 0 .001 Ti02 1 . 55 Ti 0 . 045 
Ah03 0 . 02 Al 0 . 001 AhOs 2 . 70 Al 0 . 122 
FeO tot. 39 . 34 Fe 0 . 940 FeO tot . 9 . 48 Fe(t) 0 . 302 
MgO 23 . 14 Mg 0 . 985 MnO 0 . 65 Mn 0 .021 
MnO 2.49 Mn 0 .060 MgO 1 1 . 96 Mg 0 . 680 
CaO 0 . 48 Ca 0 . 015 CaO 21 . 66 Ca 0 . 885 
Na20 0 .04 Na 0 .002 Na20 0 . 96 Na 0 . 07 1  

Total 100 .47 Sum 3 .002 Total 98 . 88 Sum 4 . 028 

----
Magnetite Pyrrhotite 

Si02 0 .09 Si 0 .009 Si02 0. 10 Si 0 .016 
Ti02 25 .46 Ti 1 . 850 Ti02 0 .22 Ti 0 .025 
AhOa 2.34 Al 0. 226 AhOa 0 . 07 Al 0.013 
FeO tot.  65 . 78 Fe(t) 5 . 314 FeO tot. 78 . 34 Fe 9 . 850 
MnO 1 . 82 Mn 0 . 149 MnO 0 . 27 Mn 0 . 034 
MgO 2 . 89 Mg 0 . 266 Total 79 . 1 1  Sum 9 . 967 
CaO 0 .01 

Total 98 .43 Sum 8 . 014 

.:C j//� 7-. j( Ll!O)fi§ib�i. , 1841  �pc. James Ross G vc. J: 0 "C, 'i tc. 20 ttUc vc. :A '0 --c Fa1 t ts:. 

< R. F .  Scorr G vc. J: 0 "C fl,� � it "C J... ,  G . 'it.::., .:r:. v ,.� ;i.. !k LL!ir" G � � � - F£:tt!Hc.3Jf 

aQ r, ';/ 1' ¥ 1  / 1' �� �vc. a ,  !k Lil 0) vent  � n eck ;!, G J... ,  �i. cinder cone /J � @Hi,'LI:: vc. 1£1U 
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11 12 .:C. l//� Aj(l1..( 1974 :f:f. 12 JH��i:f:t0) 7 
/ - 'J !l v 7' 0) EPMA 73-;tfr 

Fig. 12. EPMA analysis of anorthoclase 
in 1974-12 lava, Mt. Erebus. 
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� 13 .:c. v  .... � 7' !kl1..1 1974 :f:f. 12 JH��i:f:t 0) 7  
/ - 'J !J v 7' 0) EPMA J};ffr 

Fig. 13. EPMA analysis of anorthoclase 
in 1974-12 lava, Mt. Erebus. 

11 14 .:c. v ... � 7' !k l1..ll1..IJJt-e�� � .tLk 7  / - 'I !l v .7'§3'fffa 
Fig. 14. Giant-anorthoclase from the summit crater of Mt. Erebus. 

L- --C l , � . -:: !J -:: - F �!!Bili:m O) cinder cone tt , S *O){JU --C-�'l fft.RO)*�Wt.U:·O) J: 5 ts:. 

� ti,l , tJJf1t��� L-, j(UJ� t � '-' ' · L, iJ, L, ,  t. O) !!_l::5'Ji0)7fJfflt�'l , K-Ar i!K. J: Q i:j:.% 

--c-, � 10 751¥-.!J-J:O) t 0) --c-� '? '"C ,  .:. 0) J: 5 ts:. ffi:!m --c-�';l:. , l ':P� Q 11f:ffijvfE7J( �(. J: Q �-ftfp 
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� 3 ffi;fi µ A lfh .:r. V /� A :kw wm--c·1*� � .h tc. 7 / - ') I/ I/ A {l) 1t�mnx: t J'c�Et91i� 
Table 3. Anorthoclase analysis from Mt. Erebus, Ross Island, Antarctica. 

Si02 

Ti02 AhOs Fe20a FeO MgO 
BaO SrO 
CaO Na20 
K20 H20+ H20-
Total 

a 

(3 'Y 2Va 
Ext. on (010) 

D 

62 . 49 

2 1 . 86 

0 . 30 

1 . 3 1  

0 . 1 6 

3 .74 

7 . 20 

3 . 26 

0 .04 

100 . 36 

1 . 536 

1 . 539 

1 . 541 

62° 

2 . 6° 

2 . 620 

Or 

Si Al Fe+3 

Ti Mg Fe+2 Na 
Ca Sr K 
Ba 

z 

X 

{Or Mol. % Ab An 

� 15 7 / - 'J l/ v ?- {l)tfln\t c J't:�Et9�& 

1 1 . 21 1 

4 . 623 

0 . 041 

0 .043 

0 . 196 

2 . 504 

0 .719 

0 . 746 

1 6 . 07 

4 .0 1  

1 8 . 6  

62 . 4  

1 9 . 0  

Fig. 15. Ab-An-Or diagram showing the composition of 
anortlzoclase and its optical orientation. 
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J''!kLl!vc.�t/� -tJ- .::.  r 1 r, -z:-L--C-z:-O)�i:rl9:x--tJ¥vc.�t/� -tr .::.  r 1 J--"j:o J: tfffl.ffi:t%tBiJ;JJ"1Pi" 
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3 :nfPJvc.�a--c 1.t ,  Q J: 0 vc.}�,bn Q. 

J;l,J::O) J: 0 vc., e !/ r 1J 7 7 :-1 F 0) !kWBfHt, i"�--C 7 1v tJ 1J B*vc.� L 7 i" 1 71 

Ht-�vc. 7 J - 'J !/ v 7'r,x-'lla vc.M'ts. c. ;h�'i,5J!Jf* antarctic k enyte c t IJSff!;h G. ffi"BO) 

� Ot, :tt!Cf�JWO)£§£� c 1.J c. Iv -c:-1.t ,  G. 'i k.., � :-1 r 1vtJ?o-� t t.: G L t.:ffiB t YtJ: 

< fJ:: \., '. 

P .7' � rl9:n j:o J: -z:- 200 km 0) r 7 1 /� v -0) T 1 7 -:a-1:vft, ;t; .::. - (Bonney) � fµUJ¥ 

Ll..lH:sHc.�t, K-Ar i=J:..�j:o J: -z:- 2. 5 m. y. O)j(jtB� 7 i" ; 71 r iJ;, j:o J: -t  25 ffimUJ::-c:­

vent � dyk e c L't ,8ffi"G (� 6) . C. ;h t  McMurdo Volcanic Province VC..AG. t, ,f 

:h t 1J<M-c:-�U Gn--c 1.t ,G?b O)iJ;� < ,  PlE£i: c-tO)ti (dyke, neck )  cO)W[f£1¥J�1*iJ;J! G 

:hGt O) ?b tf:>G (� 16, ' 17, 1 8) . 1.t ,f;h t 7 1v tJ lJ B*vc.�i"G. 

mffi:i:tg�O)!kW c!kW£0)7J"-;fµtta, �tt� G�KB:fi�l¥Jtt.�UJ::O)� l_) �tf;>G. i'" 

� 16 7" 1 7 -�1¥j�O)jy1:,.�1(Ll.!Pjt/B�O)"'"' � ::1 7
° 

!J -ii� �O)J,i� 
Fig. 16. Cenozoic volcanics (indicated by solid spots), aerial 

view of the south wall of Taylor Valley. 



222 

� 17 5"" 1 '7 -itOJfr�f.;;!)(�Ll�/±l4&J (=f M) c 
�� :/ � V 7e£n�fflK.A Lk�� 
($ii 10 m) 

Fig. 17. Volcanics and dykes (10 m) intrud­
ing the Precambrian basement, 
Taylor Valley. 

� 18 -r 1 '7 -it OJ ;J-; .::. -1Niii• G�tr!)( 11JOJ 
�:fili: c j(:rl[. :ffi'/;OJJ:$�COJ G 

Fig. 18. The volcanic cone and vent (neck) 
at the top of the wall viewed from 
Bonney Hut, Taylor Valley. 

t.i:b 'b, ffi:ti��gg{J[ijO)ffi v :r. t- =; / F��vi. ,  7 Jv � :r vc. ltts� 7 Jv n !J 'J v 7 1 1-- #d,s 

J: tf-t;h,vc.MJj(-j- G n Jv !I • 7 Jv n !J =EffiO) j(J1J£iJt, i tc.���O))U,llUO) � x. 1  A 7- • P 7' 

�j(J1J t7· 1v - 7
°
vi. 7 Iv 7J !J £ffi0) Y'CJ1J:EiJ�5t:;;fp-j- Q .  -1f '7 !) - 0 / �  - F 7 / FttB� C / �  l/ 

.:::. - ���1?;-2Jbtc. 1::' t1  t- !J 7 '7  / F':l:tB�vi. , � vc. 7 1v n  !J =EffiO)j(J1J=EiJ�n"-:;;{ffi" G .  

4. mm c m*:tm�O) !kW:!ts- 0):!ts-::fi�Et-J tJ: G u �c. 1t::�Et-Jtt� 

m:ti:l:tB�vc.ffi*�:bnx. -c i c tJbG c ® 19 0) J: :> vc. t.i: Q (KATsm, 1972) . mtffO)�f40)'"f 

""-c � n / � - L -C 1., , t.i: 1., , iJ;, 1 t: 'if.5t ;tJr {[ti iJ • G x. G .tit.::. -t .ti 7c .ti 0) tfu � 0) Jm 11: � '"'J iJ, ts t. c iJ: 

""C� Q .  '"tt.i:b'b,  ffi* 7 / -r 7' JlJH!KtJ,. G ffi:ti��vc.tJ,vt-c ,  3 '"'JO)£ffiiJ�5t:;{ff't" Q .  ffi* 

0) 7 / -r' A O)f&;M���O) Y'C lll£vi. , n JV 1 • 7 JV n !J =EffiO)�LlJ=E�VTE�=EiJ�� < ,  -tf 

ffit:m ··c-vi.:k:IT:t;:¥5 t � G.ti Q J: :> vc. t.i: Q .  7c O):*�{J[Uvux 7 1v n !J =EffiO) * 1 - lJ�/- t :B-1ri L -c 1., ,  
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Fig. 19. Distribution of volcanoes and available chemical 

analyses of rocks in Andes-Scotia Arc-Antarctica 
(after KATSUI, 1972) . 
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� 20 7 './ =f 7-. ,  ffl-lr './ F' 17 1 'Y Tff#�. ffi���O) !k!li�O) M-A-F &l 
Fig. 20. M-A-F diagram for the rocks of Andes, South Sandwich Islands and 

Antarctic Peninsula. 
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Fig. 21. Alkali-silica variation diagram for volcanic rocks from Marie Byrd and 

Victoria Lands, Ross Volcanic Prov ince, South Shetland Islands, South 
Sandwich 'Islands and South Andean region. General boundary between 
alkali rock series (A) and tholeiite series (T) is shown by a curve. 

+ Marie Byrd Land, Victoria Land and Ross Volcanic Province. 
• South Shetland Islands. 0 South Andean region. 
• South Sandwich Islands. 
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Fig. 22. Log-log plot of Rb and Sr concentrations for Ross Island volcanics (indicated 

by solid circles) compared with other rock provinces in the world. 
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Fig. 23. Mass spectrometry measurement of olivine-augite basalt (No. I in Table 4). 
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Fig. 24. B7Sr/86Sr plotted against K20/(Na20 + K20) for Ross Island volcanics. 
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� 4  P A �*W�ffi��•�* t A r P / + ? A �&��� 

Table 4. Isotopic composition of strontium and Sr, Rb and K contents in Ross 
Island volcanic rocks, Antarctica. 

ppm Ratio 

Sr Rb K Rb/Sr K/Rb 
(B7Sr /B6Sr)n 

1 Boa 1075 73 . 4  15000 0 . 068 204 

I 
0 .  70337 

2 T 1041 158 . 7  40700 0 . 1 52 258 0 .7042 1 

3 Bah 1456 69 . 3  20100 0 . 048 290 0 . 70350 

4 Boah 1014 104 . 4  16200 0 . 103 155 0 . 70338 

5 TAh 1020 148 . 7  31700 0 . 146 2 13  0 . 70403 

6 PBao 681 3 1 . 8  5400 0 . 047 170 0 . 70336 

7 Bao 917 52 . 2  1 3700 0 .057 262 0 . 70344 

8 Bah 1038 77 . 0  17500 0 . 074 227 0 . 70338 

9 TBha 1783 133 . 0  28500 0 . 075 214 0 . 70342 

10 Boa* 85 1 52 . 9  8380 0 . 062 158 0 . 70364 11 Boa* 816 57 . 5  12000 0 .070 209 0 . 70382 

12  Boa* 760 5 1 . 8  1 1600 0 . 068 224 0 . 70385 

* Ankaramitic basanitoid. 
SI : Solidification index (MgO x lOO/MgO +FeO+Fe203 +Na20 +K20) 
Eimer & Amend reagent SrC03 standard ; (87Sr/86Sr)n

=0 . 7079±0 .0001 
Normalized to correspond to BB Sr ;sssr of O. 1 194. 

� s  P A�*w�m � A r P / + ? A �&�m������� 

(2o-) 

0 .00021 I 
0 .00018 

I 
0 . 00024 

0 .00020 

0 .00027 

0 . 00036 

0 .0003 1 

0 .00028 

0 .00026 

0 . 00022 

0 . 00020 

0 . 00023 

Table 5. Age correction of strontium isotopic ratios of the Ross Island volcan ics. 

SI 

25 . 8  

6 . 9 

21 .7  

1 4 . 2  

1 0 . 0  

41 . 3  

39 .2 

22 . 0  

1 9 . 0  

43 . 0  

36 . 4  

37 . 7  

(B7Sr/B6Sr)n (B7Rb;sasr) (B7Sr/B6Sr)I 

Boa 0 . 70337 0 . 1969 0 . 70336 

2 T 0 . 70421 0 . 4400 0 . 70419  

3 Bah 0 . 70350 0 . 1390 0 . 70349 

4 Boah 0 . 70338 0 . 2982 0 . 70336 

5 TAh 0 . 70403 0 . 4227 0 . 7040 1 

6 PBao 0 . 70336 0 . 1361  0 . 70335 

7 Bao 0 . 70334 0. 1650 0 . 70343 
8 Bah 0 . 70338 0 . 2142 0 . 70337 
9 TBha 0 .70342 0 . 2171  0 . 70341 

10  Boa* 0 . 70364 0 . 1795 0 . 70363 
1 1  Boa* 0 . 70382 0 . 2027 0 . 7038 1 
12  Boa* 0 . 70385 0 . 1969 0 . 70384 

* Ankaramitic basanitoid. 
Age of Ross Island volcanics assumed to be about 4 m.y. 
(ii = 1 .  39 X 1 0-11y) 
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� u  � 1 7 - ��� K 7 : 7 -ffl�����w�mfi 

Fig. 26. View looking west of Taylor Valley, showing location of Ferrar dolerite sill. 

II 27 7 1  1- �1::·0) 7 :  7 - fflfJr�JEt��*O)�;j;k:. �*fi 100--soo m O)}!J� � ib--:> 

Fig. 27. Exposure of Ferrar dolerite sill intruded into the basement rocks of the 
wall, Wright Valley. Sills are mostly 100-500 m thick. 

231 



232 
SE 

Feet 
7000 

6000 

5000 

4 000 l.s_e _ _ _ _ .... · • · • ·  

NW 

F inger Mountain 

3000 ..J... ______ ,;.,_. _______________________________________________________________ �--

o 5000 Feet 
I I I I I I 

� 2s r 1 7 -����� 7 1 � n- wtt��m�����*��oo� 
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a.nd Beacon Sandstone, Taylor Valley. 

� !f� O)mi/J C '  �1=_�0) � !f� O)mi/J C O)r1=1,0)ffe:l., '��vc., g!fwiffi:fm:fglt;l:lfCf�m� / r Iv 

-e, � Y r ;v;}ftiJ�� "? f,.:O)""c'�6 ? TA -th e t ,  }f[ • g!jWffffiffi:fm:igltO)�JtW-vc.�f,.: Q f{iittfj­

lliJl!RO)r O)J:{fil � Y r 1v �i , �� t.dt$illnx:'z> t "? ""C 1.,, G 0) ""c'� 6 ? 7J"'. � G 1., ' vi ,  t. .ti G 

0) r v =; 1 r 0) � �l� vi ,  :im�4wJt c 0)%i1., ,�nx:f'FJ!=H:·��""C%n-lt 6 .tit-: t 0) ""c'� 6 :"J 7J"' . 

1.,,f.tivcL""C t * � t.cFi:ii�1::-� Q .  -"jj, 1=1 7-£!i!klli::fi�vi, 7- r 1=1 Y-f- ? A !mf:stf*il.nx:t.c 

c·iJ,. G t ,  ffiffi*f¥0) Jm�$, �Q \t ' V'll�!Hf:lmvc.� Q VC t iJ>.iJ>.h Gf, wrt-£!i (hot spot 

c L""CO)) O)�tt.'z> t "? ""( 1.,, Q ;  $t,,gsffiffi:fm:igltvcvi, 'itiMi*Lt.c�:h�it.c GtJ: 1.,,m�iJ� 

�� < � � .ti ""( l., , Q .  

6. j:o b 9 K-

FWffi:fm:igltO):/( lli c!klli::fi'a:'$ 1.,,J!:fmiJ,. G 'i ctb""C:7t-.k. C < vc. , )c;h, GO)ft�l¥JtJ: Gr1vc. 

!m{ftf*:lmf{$1¥Jtt.J{O)-YffiiiJ>. Gvi, � Q;@grri:i,�,�'z>5 I �  llii"" t. c iJ� ""c- �  t-: . 'i k, 1=1 7- £Ii 

'a:'f!itbt.::. McMurdo Volcanic Province vi , *ffiffi*I¥ c g!jl¥JffiO):fmJ{$1¥JfU!�O)�g c 

L ""C,  M� 6 .ti Q � � r1:1,�0)� 1., ,11B!tJ::tfil:ti""c-� Q .  � 'i �· 'i tdJf�.:p@'.'a:' ffl 1.,,""( , �{J(� 

� � ;h � t. c 'a:'m:7t-.t-: 1., ' · F' 7 1  ,, � 1/ - O)ffl,jfg�1f 0)¥1H!i- vi ,�,@ftf! ( 1974) , tEfl rBfm ( 1 976) , 

EiR • j(ff ( 1975) ,  EiR ( 1975 b) 'a:'�W� 6 .tit-:1., , .  

� m 

*M�vc �  L ""( ,  r 7 1  ,,� 1/ - ffiHMHlffii (DVDP) O)�f*mi -e� � .  .=. 1 - :.) - 7 / F ,  
7 /. Y 7J it*IE, B *O)� < 0)1Yf�::t-iJ,. G O)ffijJ c ��iJ�� "? k.  B *O)mJ.ftffi:lmM�mt.c 

G rJK�M��O)jJffi� t � "? k. t. t. K�L""C�80)·'z>�i"° � .  



No. 58. 1977] 233 

COMPSTON, w., McDOUGALL, I. and HEIR, K. s. ( 1968): Geochemical comparison of the Mesozoic basaltic rocks of Antarctica, South Africa, South America and Tasmania. Geochim. Cosmochim. Acta, 32, 129-149. DALZIEL, Ian W. D. and ELLIOT, D. H. ( 197 1): Evolution of the Scotia Arc. Nature, 233, 246-252. FALCONER, R. K. H. (1972): The Indian-Antarctic-Pacific triple junction. Earth Planet. Sci. Lett., 17, 15 1-1 58. FAURE, G., SHULTZ, C. H. and CARWILE, R. H. ( 197 1): Isotope composition of strontium in volcanic rocks from Deception Island. Antarct. J. U. S., 6, 1 97-198. GLEDHILL, A. and BAKER, P. E. ( 1973): Strontium isotope ratios in volcanic rocks from the South Sandwich Islands. Earth Planet. Sci. Lett., 19, 3 69-372. GOLDICH, s. s., TREVES, s. B., SUHR, N. H. and STUCKLESS, J. s. ( 1975): Geochemistry of the Cenozoic volcanic rocks of Ross Island and vicinity, Antarctica. J. Geol., 83, 4 15-43 5. GONZALEZ-FERRAN, 0. and GoNZALEZ-BoNORINE, F. ( 1972): The volcanic ranges of Marie Land between Long. 100 ° and 140° W. Antarctic Geology and Geophysics, ed. by R. J. ADIE, Oslo, Universitetsforlaget, 261-275. HAMILTON, W. ( 1972): The Hallett Volcanic Province, Antarctica. U. S. Geol. Surv. Prof. Pap., 456-C, 62 p. HIMMELLERG, G. R. and FoRD, A. B. (1976): Pyroxenes of the Dufek Intrusion, Antarctica. 
J. Petrol., 17, 219-243. tEJ!rB}'lfjl- ( 1976) : mffi.:c. v,.::: 7--klllO)fislb. kill, � 2 �. 21, 107-1 1 5 .  tEJlffl}'lfjl- • ,,@'�fil • itiR - · 1JlliHJ1'.Mt • 5f!J� � ( 1976) : F :H' ,,::: v -ffif41JID/u� 1974-75 �� ffl1!f. mffi�*f. 56, 54-69. KATSUI, Y. ( 1972): Lateral Cenozoic volcanism and petrographic provinces in the Andes and Antarctica. J. Fae. Sci., Hokkaido Univ., Ser. IV, 15, 27-40. KuNo, H. ( 1960): High-alumina basalt. J. Petrol., 1, 121-145. KuRASAWA, H. ( 1975a): Strontium isotopic studies of the Ross Island volcanics, Antarctica. Mem. Natl Inst. Polar Res., Spec. Issue, 4, 67-73 .  itiR - ( 1975 b) : mffi-���r'AJ1i}f�� 0)1&, 1974-75 F '7 1  ,, ::;  v -ffif4Ugf@i (DVDP) .  :tt!!fit =­

;L - 7--, 255, 34-49. itiR - ( 1975 c) : k lll:!s-0) r'AJ&1*:tmfit� . k ill , � 2 �. 20 (!Wi:1/IJ%) , 307-317 , itiR - • ::kif.IE- (1975) :  mffi l-' '7 1  ,,::: v -!ffl�UH@i (DVDP) -���r'iu1iJf�. :tmfit =- ;L - 7-- ,  245, 44-59. itiR - ( 1976 a) : mffi e.· � l- !J 7 '7 :/ l-' 0) I-' '7 1  ,,::: v - ( t:J�) . :tm��u. 85 (2) . :ttiR - 0976 b) : ��tckllltJ� 1?.lj.. t-:: 7 � ';/ -tt- • � f-r. wi'$f4�. s C8) ,  I4-I 9. itiR - • Jiff !� ( 1976) : fjl-.R��rffi • m-$:tm�klll:!s'ffiO):!s-£�EB:to J: r!ft.�EBM:fit. kill, � 2 �. 21 , 1 1-29. KYLE, P. R. and COLE, J. W. ( 1974): Structural control of volcanism in the McMurdo volcanic group, Antarctica. Bull. Volcano!., 38, 1 6-25. SuN, S. S. and HANSON, G. N. ( 1975): Origin of Ross Island basanitoids and limitations upon the heterogeneity of mantle sources for alkali basalts and nephelinites. Contrib. 



234 

Mineral. Petrol ., 52, 77-1 06. 
,�Ji!HJd:!1 • i:p1:J:Faz • E'iR - • �EB*::R • */fttlz�� • *ff IE-- • �JII S t±!Jt • i:j:t !li ti- (1974) : 

F '7 -1  _,� v -ffil�Uliffl!ft 1973-74 4�¥1Fa·. ffi��*'1-, 51 , 67-98. 
VIRAMONTE, J. G., SuREDA, R. J., Bossi, G. E., FouRCADE, N. H. and OMARINI, R. H. ( 1974): 

Geochemical and mineralogical study of the high temperature fumaroles from Deception 
Island, South Shetland, Antarctica. IAVCEI Symposium, Chile, Preprint, 18 p. 


