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Dirt Bands in the Bare Ice Area around the Sgr Rondane Mountains
in Queen Maud Land, Antarctica

Hiroshi NaraokAl, Keizo YANAI? and Shuji FujiTas

Abstract: Dirt bands were observed on the surface of the bare ice fields
around the Sgr Rondane Mountains during the search for Antarctic meteorites in
1988-1989. Dirt bands were commonly distributed on the bare ice around the
mountains, especially in Nansenisen. Dirt bands were collected and filtered after
melting. Microscopic observation revealed that dust materials were composed
mainly of volcanic glass shards. Five types of volcanic ash were preliminarily
clarified with respect to the colors (black, dark gray, gray, reddish brown and pale
gray) and sizes (5-50 pm) of the particles. The EPMA chemical analyses indicated
that the volcanic glass shards contained 50-70% SiQO, and belonged to the non-
alkaline region considering from the SiQy—(NazO+ K30) diagram.

BEE: 29 KEBHEBAKO D Tr8LE3It—r e v & — 3 [LIHADOH
KRk sEAEEOBR, AMUBXKECRSVWTHFhBLRERBERELL. FThE
I L OB AR S S FFEL Ty, 7 v VKB BT EDFERLNS
W BB TH o, AEEIRTERBIIKRBSAKIUS AT, RESEN
LF MM S R E ST A2 &0 TE. EPMA k¥t 2 &, kilr 5
A0 SiOq 1k 50-70% 12343 L, SiOg-(NasO+K:0) tEn b4t Lickiiy 5 A0
KBFRIETAHI VEATHDZ ERHELN LT o7

. 2 U &» &

HERABEDOKK = 7 ORI L - T, KKRPITAZ 10KEFEIE ToO KILFEGHDOZ A
BTH D KIUKB»HEE RWEIhTuvwb (filzi¥, Gow and WILLIAMSON, 1971; KYLE
et al., 1981; PaLAIs, 1985). Zh &kKIK= 7o KIUKBD 3, BEEKKO ILREZL D
HKE Lk —Re BB E LTKURBERRVWEESh T3, BEET, ZhboHhRE
AKIIERFET, —fer—vBELIEITLD EREIR TV (Keys et al, 1977). &if,
HE /71 —v2—F3 v F (Queen Maud Land) o #F & g (Yamato Mocuntains) i
(72°S; 35°E) 8 X' 7 + vy 735 v ¥ (Victoria Land) ©7 5 v v X (Allan Hills) Hi
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(76°40'S; 159°40°E) OBKIRE & v R BAHESI R, ZhAbIWTFhi KIUKEREI R,
T DKIUKREZBERT 5 KIUAT 7 ADILFEMB e KO, D, WEFEEFEORKL S KL
RTHDHZENHLMC IR (KATSUSHIMA et al., 1984; NisHio et al., 1985; FUKUOKA
et al., 1987). ¥4, LA A7 Y 7 (Lewis Cliff) #hilf (84°17'S; 161°05'E) o #KE kT
LHEAEEOEIT b KUK B R B4 X - (KOEBERL ef al., 1988).

kRt LUK ED KWK IBED KINEBZ B LT 2120 T, BEOKE
EAL L OBk, KKOWBI B T2 ETEEREE LS. T, ThALKUKELARER
IRERELINR, 7 Ve A XBIOAA A2 ) 7THIROBK Btk TR EDOERAMN
RRIh Tk, BEBEAOETERCH L THELBRY 5L LELDNS.

B2 REBHIRBI O THBLFK L 7~V E—FF Vv FDE—r v & —% (Ser
Rondane) (1t (71°-73°S; 21°-29°E) JA: o BRI 3\ TR 7 BRAERAL & B L 7228,
COBRKBIZRB W THHRBEARK ECBEE S RR S, S0, BRAEELETLTHR
BaeBRELLOT, ThbOSMEBBCRT RS L OFHOLEITO/BRLHE
T5.

2. FRBOSA L RE

—w v =3 WA AR s 8K (]9 7000 km?) 2378 L, LR O #HOKIK
(# v+ vkJE (Nansenisen)), HB#EkE (-3 v = v (Balchenfielle) §371), PTEFHEK
Bo—#, (=1 A5+ vl (Nils Larsenfjellet) FE7) 13\ T# 2000 HOFB AL R B
Ehic (FBEED, 1990). XD 5 boOKRMH (#1600 ) 137 v+ vIKFIBWTHER
IRhTW5.

Klawx—rnm v 2—x Ul & FARKEO D MREE, BARE)N - PR IOSERREL
fod v v KBEUAOHERBO Rk ¥ E ALY RT. KIbitr v & v KEHH D
IAR%Z AT, HFRBRIUMEATOBKIKO Wb & 2 Hpfi LT, - v e v KR
TREDHMBAINRCE L, BORVGVIDOBFEL T HhBRIEEHFEL, BUd
DEDCTIIHERD DIROFE LD, BRLILITNTERET 22 LINATETH - .

L EE B oo R KB L TEF O (<H 1500 m) 2 #id © = = v 7" A XK {A] (Jennings-
breen, M la d D) & A — 7 4 =k (Mefjelibreen, [ @), FHDT7 7 A b ~—=L v
(Austhamaren, [§ ®) ¥ L OdL#D <A b o~ ¥ v (Vesthaugen, [d @) O FLEKEK TZF
REEINCHRE Vv —-VBETH - IcZ xR E, BEIRTIBEAENKIUKE
THhote. —RICBEBAVPFERIN KBTI KUKBIEE LT W, =L AT+ v
B¥IUra 4+ —x (Roysane, [@ ®) DE LV — VRIS WTBANREE IR, kKUWKBL
TV =V EH m R TOHTICAE LT, RO SREHE & KIUKB 2 BRERE L BT
LTI HRERHEND D LEL bR B, Al (Bamsefjell) f5 ¥ L U8 A140-A180
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Fig. 1. (a) Location of dirt bands and meteorite search routes around the Sor
Rondane Mountains.
(b) Location of dirt bands and meteorite search routes in Nansenisen,
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N
B2 rvievXkFRickiFasBhnBomERk
(-(3): A233 s (v 7 AFK5-, 88022501 3 X 0 88030301)
(4)-(6): A233 k hPEH 3km s (4 v 7 A F S 88121102)
Fig. 2. Field occurrence of dirt bands in Nansenisen.
()-(3): A233 point (sample Nos. 88022501 and 88030301)
(9)-(6): about 3km west from A233 (sample No. 88121102)

K 10km e 5 KR HOKI T CBARRER S h it s - oy, KIUKBIRFEAEL
T,

GBI BOKE T LTIE 30-50cm THERF 70X km wwib e » THile - C
WHLDODEMT, UFML->T w530, IO LI AL I LI 3x3m OEMAD &
LTHFELTWLHGH D, KKOBBOBEMMEL R LT B EELHRS.

BRI v = =70 TS, B % 723 31N TR, 0.45um % 723 0.8 pm
KRR b o774 V&2 —TAHBI R, WWEZOZMSE) SHREI hciEh Basy



£ —w v X — R NELOBKRC FET 2 T8 31
100 ZRTH . KUK TH D02V —ViICHETHILDTHIEINIFDOBRRKTOAE
EhOEHTHEITE. R2kFr v v kKR35 hBOERYRT. A233
(B2(-(3)) T2 0m R T 2RKOFIBLAFTCHFEL T (K2(Q2). A233 &b
7 3km g (K2@)-(6) DiDEAbeT, ThbDFHRBIEKE LY BEIH A
EF LT, F7, A28334 (K2(1) kFELTWRBRBBE L TR, KILKY &
ATEKOYBEERFARD I, F=— vy AT r ., 7K (# 30x30x50cm) XK
Bx B,

3. k—nr v =R CEHE IR KUK O HEE

ABLIKILRRAB X Al EONAB»LHEL, RENREBCOWT, KFEEBETT X
LBBEXTo1. TOMR, ETOMERA, BAOLEOEMRIE TR TS, 13EALY
NKIUF S AN TWB T EXRELMEIL 7o KU T AT FHRED Spm BED
LDOn550mET, ARBLTIHRFEENLL S TUVWKAEDLDE THEL, THIICE!
DEISRLEHTS 247 (247 A-E) X4 L.

EATARS 2 A TDRDTRESHFEL, AXFEFEL, KU» 5 ADFHRED
BAKTHS. 214 7Bir2FZFBCEHLFELLEL, i darkgray TH 5. £ 1 7 Ciifali gray
T3IFKHE . ABCD3 24 7 THRELLKIUKDIZEAEXHEDSD. £14 7 DIt
BCERTLHILARO - Tuhigvs. BHRAKRKRETHOKIUKE Ris->Tw5%. 547 E
BHEEBE DL, B H-EL, FHRELIFEF DI,

A233 Hiio# 30m Eh -2 2D KUK S 5 AR ERDOXSTIEBELE 21 7 ThH b,
EHCTE LBV THREE XA T THHENELME T,

E1 t—-iev -3 HRAAOBRKRTERE N HEHBORKRN L 1 7

Table 1. Selected samples of dirt materials in the bare ice around the Sgr Rondane

Mountains.
Type Sample Symbol Location Color Size (um)
A 88101908 A B110 west black 45
B 88022501 ® A233 south dark gray 30
C 88120503 A BC2 west gray 30
88121105 O A233 west 35
89010201 ) A260 south 15
88120402 [ | A’246 south reddish brown 20
E 88030301 A233 south pale gray 5

88121004 A233 west 5
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KayIhictFNFRO x4 7RO kT T AT, ENLEBHBIEFTOXBE~1 2707
F 51 % — (EPMA, JCXA-733) * B CERAEROILETH T 10 TORRLEK2
RS, n 3 Lickiiy 5 ADERYTRT. 24 7E DT KLY 5 ADRELD
L, BEDO L AHBEILGMEIBLR TR,

SiO: FEIIH 50% » 6 710% ¥ THRIK i LT ieh, R—RpdoiEso&id
. 24 7 CrXy Lic KILKEFD SiO, S8 66-68% L&, 21 7ALDD* R
3 52% L{E\. x4 7BOFREEEOFTH L. £ 17 Co 3RO TITERE
INPBFF v v KROTMEER T (W40km) i nb b T, IEEEL
HHEBA R L. F1, D &4 70 TiO: SEiIfuc B L TEL.

SiO; R LT, 742 Y &BELE Na0+K0) g% 7y 1 T2 (K3) &, X
X (HDAED 2147, QBx47, QC x4 7D3Iferr—7HirEh5s. Lal,
=7 (D) DERYIIKREN. RIT7AHVEEETAIVBEAKUS 7 ADKFDER
%2 (GoONZzZALES-FERRAN, 1982) #00M< &, 214 7D O—FnERBE LT v o F EN5B D,
KB KIWLU? ZADIETAHVEBETHAHZ ELHELNME - 1.

Ff, K& 1 7% FeO-MgO-(Na;,O+K,0) #14 v 75 a(KA4)e7 vy b 3T5H5E, 21
7 A, B, Ciassth—o0 bl EwFED X 5 g b R"d. £ LT, oz
South Sandwich BN D& X UTW 5. Lirl, D &A1 7 LA 21 7O—EITHIHE &I
B R, 75 ver XD KK £, McMurdo Volcanic Group X South Shetland
FEEOHEKICA D (KATSUSHIMA ef al., 1984; Fig. 7).

K2 e Vg3 NHAATERRI NICKILY T A DFHLFHEK
Table 2. Average chemical compositions of volcanic glass shards distributed around the Sgr
Rondane Mountains. n; the number of glass shard analyzed. ¢, standard deviation.

Type A B C C C D
Sample 88101908 88022501 88120503 88121105 89010201 88120402
* n=10 (o) n=11 (g) n=7 (o) n=3 (o) n=10 (o) n=15 (o)
SiO, 51.92(1.18) 58.42(0.96) 65.98(0.84) 66.63(1.16) 67.98(1.58) 52.35(1.42)
TiO, 1.36(0.41) 1.06(0.11) 0.67(0.03) 0.60(0.07) 0.60(0.09) 2.24(0.32)

ALOs  14.66(4.25) 14.32(0.34) 13.97(0.23) 13.98(0.29) 14.04(0.33) 16.01(1.51)
FeO 11.27(2.54)  10.06(0.43)  6.18(0.38)  6.27(1.77)  5.86(0.70)  8.46(1.35)
MnO  0.20(0.06)  0.25(0.05)  0.18(0.04)  0.14(0.03)  0.17(0.05)  0.16(0.06)
MgO 5.78(3.21)  2.49(0.25)  1.07(0.13)  1.18(0.50)  0.92(0.18)  4.01(0.94)
CaO  10.81(1.62)  6.86(0.22) 4.45(0.32)  4.33(1.05)  3.62(0.38)  7.60(1.66)
NagO  2.70(0.61)  3.03(0.27)  3.37(0.18)  3.32(0.25)  3.31(0.29)  4.68(0.73)
K:O 0.52(0.17)  0.43(0.04)  0.81(0.06) 1.13(0.20)  0.89(0.08)  0.65(0.30)
Cr;0s  0.01(0.01)  0.01(0.01)  0.01(0.01)  0.02(0.02)  0.00(0.00)  0.01(0.01)

Total 99.21(2.41) 96.98(1.14) 96.67(0.92) 97.59(2.06) 97.82(0.93) 97.16(1.37)

*n ETENI KLY S ADK, o EBHEREX.



eV - R HEANOBKKCHFETHHRE 53

A:a:88101908
B:@:88022501
15} C:a:88120503
— D:88121105
R ©0:89010201
- D:m:88120402
z Alkaline
~ 10} --'___
(o] ="
o L
x =" Non-alkaline
+ 5 ] ) "
s . -
2 L e £ BF 0
- o
(3] PPl “ :A 3
4 Pt A Yamato ash
o & 1 " 1 " 1
40 50 70

60

SiO2 (wt %)

3 t—AevF— 3 HHROBK ETEREI R KUY 5 2D SiOs-
(NazO+K30) 4 ¥ 75 &, TAARVBEEFETAH VB EDOERBIT
GoNzZALES-FERRAN (1982) iz 1 5.

Fig. 3. SiO3~(NasO + K;0) diagram of analyzed volcanic glass shards in the

Sor Rondane Mountains. The boundary between alkaline and non-
alkaline fields is shown by broken line (GONZALES-FERRAN, 1982).
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5 20 FeO-MgO-(Na;0+K30) 54 v 275 A,

Fig. 4. FeO-MgO-(Na;O+ K,0) diagram of analyzed volcanic
shards in the Sor Rondane Mountains.

5. BRI o KUK & o ILEg L R
BETICIEBRO SHIBOBK ETHE IR KUK #ME X Ty %5 (KATSUSHIMA
et al., 1984; KaTsusHiMA and NisHio, 1985; KOEBERL et al., 1988). = i b kILKAD kL
HSADORRITRE LIURDO L DA 20-40um, 7 5 v e XH 30-200um, LA A Y T
2 10-600 um T, —BHNCE 2 PV 7 I KDL ONRE L UREEB L TAKE V. Fi,
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Kl s 2 DLFEEBIL, R F EIUIRO S DIXIETAH VETHY, 77 Ve ABIVNL
AAZYT7DEDIXTAAVETHS. Th bk Si0-(Na;O+Ke0) £1 ¥ 7/ F 27wy

FBE, RFLURB LT 5 v e A XHIRO b ORFE—FR TRV EBE 7= » + &
Richy, vA 2270 7HIRO S DIREBTIXLOELKEZ . Zh b KUKOHIEH & L
T KATSUSHIMA ef al. (1984) %3 X 1F KatsusHmMa and NisHIO (1985) 3% F & [LflRio\WT
13 South Sandwich ¥£E;, 7 5 v e L X O\ Tik McMurdo Volcanic Group # /R L
. Ft, LA R2Z ) 712 oWT ik KOEBERL et al. (1988) 23k 7 + v 7 5 v K> Pleiades
EDOBIER B RE LTV 5.

—nw v =R IO KUT T AL 5-50pm THH, ©F LIUFRO SO LFERCKE
WKILA T AL RGIEIR T, = e v & — % U KILA 7 AEKBHHIET v
HVETHD, SORFA—FANTRRCERCETTS. ChboB#zPE LIURO SO
EEL—HLTWA., t—nrm v g—xUh % L URIH 400km LBl Tz 2
EbEZ DL, BEOKIUKOBELUMIVRE IS, B x4 7O kilUr 5 A DFE{LE
MBI E LIURD D LIEHREL L TE Y, Si0:-(Na;O+K,0) #1 v 7 5 A8 E\W\T
bEL-TT e, PR3, Lnl, A:D A 70X 51 Si0y 237, TiO: W&
KW 7 A3 % LRSI S D & C AR Ih T L.

—nw v - U LR F & IUIRTERE I ICKILKE, KUy 5 ADRREE L UL
BB EnHRI—BIRTH 3TN SEFE . ok scr—re v a—%
D b Do ~T 3 South Sandwich FEE DO KIUAEFEE LTELORB, DXx1 7D
b DL Si0;-(Na;0+K;0) £ 1 v+ 7 5 4 Tt South Shetland ZED L DK T = o
N &R B DT, South Shetland FEE & KIUWKDOEIBIREOO LD B ENTESL. 2D
XO B EOHEIR4NL L XHIhS.

It

6. k¥ H hHh I

G’ LI DO KIUKHRC OV TR L EI T 2T BEEHA LI L, R &
HIAR A= oD KILIKERL & DA fT v o, e, BRAOERBES X OOKK O i) »
N =AnLEFHET, BADETERELEZ LT, 40 KLUKAhC OV TERREX T
5T ENBETH 5.

E | &

FBRAEREOS VI RFENRBOFRELEML, v R — F LTWEEWE 2 kb THEL
BROZKRBIZ LN BRSNS LET. Hh B — 8B U CEN B R PTdE R EBh #d%
(BABEAE KFEBZYBR OB L v ERTBER2 WK%, 1, EPMA 4 CiiET
BRI N EFRE LA v 3 L. RSB LET. 1o, 28%, 29%,
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