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Abstract: K-Ar ages have been determined for the submarine basalts dredged from the P2 and P3
segments of the Phoenix Ridge, Drake Passage, Antarctica, for better understanding on the extinction of
seafloor spreading. At the P3 segment, the K-Ar ages of the rifted ridge basalts are 3.5-6.4 Ma, and those
for the axial seamount basalts are 1.5-3.1 Ma. The K-Ar ages for the basalts at the rifted ridge and axial
central high in the P2 segment are 2.1 and 1.4-1.9 Ma, respectively. We suggest that the extinction of
seafloor spreading at the P3 and P2 segments occurred at 3.3 and 2.0 Ma, respectively, on the basis of
ridge structure and formation time of basalts. This result favors a stepwise extinction model rather than a
simultaneous one on the extinction of the Phoenix Ridge.
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Fig. 1. Tectonic map around the Drake Passage. The gray area is the Phoenix Plate and the double lines are the ridge
axises which are inactive or active. Solid lines represent the fracture zones. PR, Phoenix Ridge; WSR, West Scotia

Ridge.
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Fig. 2. Tectonic boundary map over the bathymetry predicted using satellite altimetry in Drake Passage (Smith and
Sandwell, 1994). Green area shows below 4000 m depth and yellow above 3000 m. Solid lines are active boundaries,
dotted lines represent the fracture zones and the thick dotted lines represent inactive spreading axis. BS, Bransfield
Strait; HFZ, Hero Fracture Zone; P1, P2, P3, Phoenix Ridges; SFZ, Shackleton Fracture Zone; SST, South Shetland

Trench; WSR, West Scotia Ridge.
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ZAth3 319021} Larter and Barker(1991)E o]0
= ol =9 &5 o] g Aoz Ao
H 2 o] {f= & AAHY FAZ Qs He] ALE
ok FZ35A) olmie St d=rt Srtsed A
Palar oo 23k W (rollback) Tt s Halag
= A s BV A7) AR Ao H
T}(Barker, 1982; Maldonado et al., 1994).

YA HFHY 5o HE UL o2 T
A Zo A dojd jEs e FEZ Qs s
T AYe] FAFHAA ol HANA Y] A7) P
&gl w2 Ao ¥ ch(Barker and Austin, 1998;
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Fig. 3. Bathymetry of P3 segment of the Phoenix Ridge, obtained using SEABEAM 2000 mutibeam sonar. Shaded relief
representation illuminate from northeast. Solid sircles represent sampling locations together with K-Ar age ranges.
SPR3 is the sampling site of the 2000/2001 cruise (Lee et al., 2003).
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Fig. 4. Bathymetry of P2 segment of the Phoenix Ridge, obtained using Simrad EM12 multibeam sonar (Livermore et
al., 2000). Shaded relief represents illumination from south. Contours indicate depths predicted from satellite altimetry
(modified from Smith and Sandwell, 1994). Solid circles represent sampling locations together with K-Ar age ranges.
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2 AHol7t oF 570m, 5 HEL F 1,500 mEA
BAE H o] F3 HAE Eh old 532 A
IAYE olFd F FEo] FFEE FaHEE &
het E=FL(ifing)ll jElA FHoZ RE|HHA
A7 Aoz s P (Livermore et al., 2000).
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A sk A8 E 2002-2003 3HA|ZAF 717 F &
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FHGME 7180] M3t FEE HIF AEY 24 2,500
m XA (PR3-3)7 3,000m A} (PR3-4)°0A thake] &
ROHg AFsET P3 7Y ER siA g4kl A
= 4 2,900m A (SPR1)F 2,000 m A4 (SPR2)%
Al EFUHEG AASIA T S FAFR] Sl FEe
RHL o)lF9 22003)8] A& HF] AFo|t).

P2 7YX E & FUE ZAU F AHEGEA
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Table 1. Analytical result of K-Ar ages of Phoenix Ridge basalts.

“Ar radiogenic

Sample K (wt%) (10 ccle) AT (107" ce/g) Age (Ma) (20) Air (%)
PR2-2-1 1.179 6.820+0.218 28.841 1.490+0.065 92.59
PR2-2-2 1.378 8.413+0.237 17.455 1.572£0.065 85.98
PR2-2-3 1.046 7917£0.226 20314 1.949+0.081 8835
PR2-2-4 0.838 7.028 £0.208 21.025 2.158£0.091 89.84
PR2-3-1 1.312 10.294£0.248 32.485 2.021£0.063 90.31
PR2-3-2 1.162 859210472 25.560 1.903+0.119 89.79
PR2-3-2g* 1079 15.998 £0.261 22.487 3.815+0.098 80.60
PR2-3-3 1.295 8.779£0.372 50.002 1.745+0.091 94.39
PR2-3-3g 1.171 63440218 20.775 1.396 +0.064 90.63
PR2-3-5 1.187 6.631+0.223 13.191 1.438 +0.065 85.46
PR24-1 0772 6.355+0.226 17.595 2.119+0.098 89.11
PR2-4-3 0.797 6.771 +0.227 21.918 2.187 £ 0.098 90.54
PR3-3-1 0.241 5.979+0217 20311 6.387 +0.300 90.94
PR3-3-2 0.291 5.524+0.225 11.618 4.891+0.247 86.14
PR3-3-3g* 0.116 41.588+0.217 23.997 89.905+2.671 63.03
PR3-3-4 0216 434710241 14.050 5.181£0.326 90.52
PR3-4-1* 2507 740.554 +0.680 42.628 74.534+1.462 14.54
PR3-4-2 0.141 1.915+0.225 1.614 3.492+0.416 71.36
PR3-4-3g* 0.108 49.963£0.267 9.361 115.489 £3.409 35.64
PR3-4-4 0.216 3.751+£0.224 19.774 4.471+0.298 93.97
SPRI-1 0.564 6.933+0.249 17.683 3.161 £0.148 88.29
SPR1-2 0.523 4347 +0.246 20.348 2.140£0.137 93.26
SPR1-2g 0.564 6.931+£0.213 17.164 3.160%+0.136 87.98
SPR1-3 0.589 5.175+0.244 13711 2260+0.126 88.67
SPR2-1g* 0.963 20.590+0.324 45.560 5.500+0.186 86.74
SPR2-2 1.087 8.460+0.304 25.946 2.003 +0.094 90.06
SPR2-3 1.021 8.645+0.376 37.197 2.180%0.115 92.71
SPR2-4 1.021 7.526+0.233 34.193 1.898 £0.082 93.07

*Samples possibly containing excess radiogenic Ar.
g: glass of pillow lava surface
T Sotdoz v e Ay, gadez 4 dgd AAE As5E 9 L FI 7)1EFL BEH
w7} 2oke] &u72E zhet) & XH ¢ lem F EAS AR, K-Ar 9UEA L AT gEHA A
A9 FE1d ZWe) eI FATERE Fet] WA & AR%A. ARE AlEE 94 lem W A
Aol dejzp gt 713 HERE, vHe] /5 o Fo= AYdt & A4 E47]Jaw Crusher, Retsch,
Z5c AFAARA ut ok E4L BRIt BBSHE ol&3l] st 12 oidd H22 A
AFE AFEL AGEZ ME U FERYE B 2 28 12mm 27| YRS AHe & 2 aAH
etl P3 7Y HEZE AW HEYHUE(PR3-3, PR3- 718 o) &3] dx EHE M AFACE AAE
e 3G 9450 2L, nFdLS IEF vl gelld FHe] i R 713 HAE 9 £
Yol ke e AYPHQ Naype TU4HE 7Y B0 giEe] Y HEE At AMe FEQ
(MORB)®} ZA& zbe=t) Wi p3 79 =% 8133} S Azt AiEAge AT
AHA|(SPR1, SPR2)¢} P2 7 (PR2-2, PR2-3, PR2-4)9] K-Ar 9t 248 g A9 K AFL IAIF
HEAHES BE5AAN 4aSo] BilE g A 29 XA FFEA7|(XRF Philips PW1480)E5 |83}
733 A4E gele] g2F 02 7h4skeE Etype T AT, Ar BYAe] A BN 7| 23R YA
shed @Eete] stetxAde ZherhelF o, ER). T4 AU st BEAY7A AFENT)
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Ao FAFFE A=4962X10"% 7, A, =0581
X107 PK/K = 0.01167(atomic  %)°] I“f]-(Ste:lger and
Jager, 1977). B4 34 £ EAHE EFAIE SORI93
ELR(92.610.6Ma; Sudo et al, 1998)8] AHL
91.6+£0.5 Ma(20 EZ9h=A 1% B We)e o3b
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d o}
Ao 7 FAo) B&3 wAeY 29 F92
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e Esk] 93 B84 7]1A(He, Ne, Ar
) 994 40 Bo] o] &=, K-Ar AthESH &
AAEHE o)l dHo g 2 d%e Wolr|% FH) Table
1ol e} Zo] diFE9] Wi 44 Fd Fald A5
ANEAE A= 543 YR g AFEE ¥
Hdl 3000 7HEe) AT 4 gle AdE BAokEE
%, PR34-3g9] [15Ma &). wets ojH AgEE
A @REAHL] FAGA 7o) B o)F = A A<
72 g},
oYX dEy ¥ % B AAPow
o] Mg Zx| FHEE & AjolE
Aeoflx= 1.4-2.1Ma4 Z}% HAZ 2k

1.4-6.4 Ma
Rolth p2 F#
4 19k, P3 7o
£ BRIt o]¥A
QAAE SHAM dehte A & Hie g9
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P3 79 9E5%9 A L 33 siFHAPE e
739 siE EellM HojHel Wk 4 3,000 mollA 3.5-
4.5 Ma(PR3-4), 2,500 mo|4] 4.9-6.4 Ma(PR3-3)&] <18
< HATHFig. 3). 2 o] R 27| oY% &
Ao} ok AW 5MaC3) AFEE 2 H tH(Kim,
2005). wetA] o] A7 dE EAge] &gl ZA
SN FAG £x HAUF dojE AVE s
1w, g o)l AEwE o) 717 FAEEE 2mmly
AFZ A gt
P3 79 FAFqM= F4 350mE V[E0E &
o] 2,600m A= A7 EABEAL, o] FHakA|
g o]F = dFYY KAr 93L& NHERERE £4
900 mell A 2.1-3.1 Ma(SPR1), 2,000 mollA 1.9-22Ma

X

AE 15-64Ma2] Y& o8
o
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SPR2)94 |BHg vehdo] sitAlel AR A= 4
Ho| zhAhFth E o] kA FHAFAE(E4 1,000-
800m)oﬂ HAFete A7 AHe )
5191@(010%‘ 2], 2003). o} shakH| f@sﬂsﬂr ol
Bl 283 7ah EAL o] IRk S48

oﬂ 4614 FHAYATE A} 31-1.5Ma 717 B¢
aul BE2d o3 stAst e I A
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=k= Hz}z‘s_} 749_ A(])Jz]-;]rjr
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TAIE HYL FEe] 533 MaE A Y A
o2 A3 UrhLivermore et al, 2000; Kim,
2005).
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