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ORGANIC GEOCHEMICAL STUDY OF LAKE SEDIMENTS AND ALGAL MATS FROM THE LUTZOW-HOLM BAY REGION, ANTARCTICA
OMARY (RELFABUR) , KB (BRAKFH) , Mk (WEEARE) , MEFIE RAER) |
REa#kt (BARtmRRRS)

06 . 1.

MATSUMOTO (Otsuma Women's Univ.), S. OHTANI (Shimane Univ.), H. MURAYAMA (Yokohama Natl Univ.)

and K. WATANUKI (Univ. Tokyo) and T. TORI! (Jap. Polar Res. Ass.)

[RLic] WERABEIERER T oS HE VK
AXah<bh, $YodFrH L Eby CABIRENR
o, MEEBOLLNEZREHEERMDIGELT V., &
orS5nMikicE s RS OHRI, ho#EHEY
OFETIHERERBEE LELEL(RUZLEL, B
FBLUzokRMEFESIR1916EL,LS, TELTHEE-
ge—FFSAxLr—HgEhlLicHRESOWMAZHENE
LT&7, SRIIRENA 7 203N T AT LS
s PHOFBMSOHM, RoUREHP T/ 27
THREHE L, TOHBRMBRLCENEREHGT 5.

(48 & Hik) it 7> 20N LUTLY
ey FEEHE, E& LTHILAIT2EIC- 1L i L
LbOEMBALE., HEHRHEUISYPRET 4 X F U A TKIZAE
i, TRXBEKEEURECERESETH-, choD
HEIR2ITE C-0CTCHEERELL. RSO
MATSUMOTO et al. (1979, 1988, 1990) @ HkicHE L TIT
S, ARG ERER, 0.5M KOH/MeOHTIFA &
(70°C, 4h) L, M@ LThSHdi=F o oiitH L
o, iz F iRV A MA S L2+ S 57
t—ick b, BILKE, BliktsLUBHER57 v 9
YiEaBLE., choofBERSR, F+EFY—-H3F 4
(J&W #E%Y DB-545 L UFDB-225, 30m x 0.32mm i.d., MM
0.25um) ZiEHEL 7o, JEOL AUTOMASS 150 #2272 m< b 7
3T7—TARANY FrA—F (GC-MS) & 5\ i2SHIMADZU
QP1000 GC-MSTHIEL 7.

HHdoILhEES LV T,/ 22 F Y TORER, K
By BRMSBRICLD NSO,

[BEREBIUER) BroB{tAEDB L UEVMOS

R, ToUEREEPL T/ 2 7Y TORIERRE
Table 1ic/R¥ . ¥4 L /)il Hisy MEE 130k 1 0 Bk 8
DLOMS, BRONSKETEbO AN, RILKE
757 vavicit, BNBLUCRRNOMEMET U ICHE
MR ENE, PYFARYP R Y TR, BT
HREZH L&Y BREAERINENT, hop-22(29)-ene
BE3VWREKEEDC o1 BERDTH -7, —HOKHZR
% (20R)-5a (H), 1da (), 17 a (H)-Ca7-C2s R 7 5 ¥ H[E]FE
Ehto. fEbigki iR S It RISFI OB S 2\ 11k
feambsgiiasns. b oRELY T/ 27U T
2, PR OSMEZIITED, Navicula spp. B E¥DHED
AEELTHSHhf. TAH VT b idPhornidiun spp.
BREDYTINIFIYUTHBFI+»rRbDE, Cosma-
rium spp. W EDBERELE L Lz bobollzhTuik,
7, L. HyotanicitkHEBMOR SN,

Yay ks liiigic  #EEREMSFELIVE S
bhbod, L 0-ikeLEoRETIZ, BE#E (2C20) ©
T AH R-T D 4 JERBBIED BV IR THEE
(#n-Long/n-Short) + 5, F#CR 7 5 ¥ IEHEEHEY
D4 AT —h—LEILSNTVWSD, L. HyotanTIdCes
AF I b L bETARATHS. CHSIEEEP
YT FUTHEOMENcHRTEEEASNBH
#EETHS.

—7%, Afafnfs i tafiaiif & e L, 9 R8EEE S
KEaWwELSh, {E\Unsat/Shortle® L. 0-ike (b) *
L. Higasiyukidorifi L0 RE TR, HRXEDI DS RESL
bifATVE LiEFEENS,

Table 1. Analytical results of hydrocarbons and fatrty acids, and major organisms in lake sediment samples
from the Lutzow-Holm Bay region, Antarctica
E—Alkane' Fatty al:id’
Total® —-cmmeemeeae Sterane (%)%  —mmmeeeoo .
salts  Long/ 0dd/ Major =~ —mmmemmmmemee Long/ Bra/ Unsat/ n-Even/ Major¥
Lake (g/kg) Short Even triterpene Cy7 Cog Cpg Short Short Short n-0dd organlsms
Sediment
Nurume 52.07 0.56 2.2 Cap:1 84.1 8.7 7.2 0.057 0.15 1.5 14 B
Oyayubi 101.1 0.22 8.2 Cag - 100.0 0.0 0.0 0.12 0.34 1.T 12 B
Hunazoko 224.0 0.87 4.9 Hop-zg?iél-ena 48.0 20.1 31.9 0.062 0.38 2.0 14 B
Kobat1i 24.34 D ND  Hop-22(29)-ene 80.8 5.0 14.2 0.004 0.19 1.1 43 B (small)
Algal mat
0-ike (a) 0.220 1.6 5.1 03 1 ND ND ND 0.026 0.17 12 a8 c, Cy
0-ike (b) - 101 2.6 b ND ND ND 1.5 0.35 0.11 12 ¢y, B, C
Hyotan 1.468 0.34 3.0 Hop-22(29)-ene 26.8 B.8 64.4 0.079 0.31 2.2 12 C. M
Namazu 80.7 2.7 2.6 Hop-22(29)-ene ND ND ND 0.068 0.39 0.87 21 C, Cy
Oyako 0.760 0.64 6.9 Cag. 48.2 14.3 37.5 0.25 0.45 1.4 13 ND
Ko-lke 0.048 1.5 4.0 Bopvzg?iél-ene XD ND ND 0.015 0.13 1.1 81 Cy
Skallen Olke 0.165 2.0 5.3 Hop-22(29)-ene ND ND ND O0.14 0.45 1.2 12 B, Cy
Higasiyukidori 0.126 4.3 3.7 Hop-22(29)-ene 50.9 24.1 25.0 0.21 0.44 0.58 16 XD
Dairi 0.085 0.53 3.1 Hop-22(29)-ene 77.9 7.4 14.7 0.086 0.35 5.1 20 Cy
*Sum of Na, K, Mg, Ca, Cl and S04 contents (Data from MURAYAMA et al., 1977).
‘Lonz: C9g-Cq5. Short: Cyz-Cqq.
Cor: u{H?.lm(H].l‘ru{ -cholestane. Cpg: 24-Methyl-5a(H),1l4a(H).17a(H)-cholestane. Cog:  24-Ethyl-
SGTHI.l-ta-{li).l?a{li)-cholestma.
§Long: n-Cop - 0-C Short: n-Cyp - n-C Bra: Iso and anteiso-Cy,-Cyg. Unsat: n-Cyg and n-Cyg.
B: Bacillariophyceae. C: Chrysopﬁyceae. Cy: Cyanophyceae. M: Aquan MOSS .
ND: No data.
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Fig. 1. Relationship between LogCl and Log Efy; in waters of the McMurdo Dry Valleys.
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Formation process of ice from an ice wedge
in Marambio Island, Antarctic Peninsula region (1)
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Provenance of the Liitzow-Holm Complex, East Antarctica
- Ton microprobe U-Pb study of zircons (II)

K. Shiraishi (National Institute of Polar Research), Y. Hiroi (Chiba University),
D.J. Ellis (Australian National University), C.M. Fanning (Australian National University),
Y. Motoyoshi (National Institute of Polar Research), Y. Nakai (Aichi University of Eduction)

In the sector of 30-45°E in East Antarctica, two high-grade metamorphic complexes, the
Liitzow-Holm Complex (LHC) in the east and the Yamato-Belgica Complex (YBC) to the west have
been distinguished on the basis of protolith, type of metamorphism and igneous activity. The exact
boundary between these complexes has not been established because of the continental ice sheet.

Ion microprobe (SHRIMP) dating has been carried out on zircon separates from both meta-
sedimentary and meta-igneous rocks of these complexes.

U-Pb ages from six widely separated localities throughout the Liitzow-Holm Complex (LHC)
show that the timing of regional metamorphism and folding in the LHC were between ~515 and
~555 Ma as recorded by new growth of metamorphic zircon,

The U-Pb ages tend to become younger towards the west, which correlates with westward
increase in grade of regional metamorphism (Fanning et al, 1991). We suggest that the overall
thermal structure of the metamorphism controlled the time of crystallisation of the newly formed
zircon component.

Many zircons contain centres which record a wide range of inherited ages from ~2900 to
~1500 Ma. An ~1000 Ma zircon component has been identified in three locations.

An ~1000 Ma zircon component may indicate that either the ~1000 Ma adjoining Rayner
Complex to the east was a source for the Liitzow-Holm paragneisses or that a similar crustal
prehistory is recorded in parts of the LHC.

A heterogeneous zircon population of a metasedimentary gneiss from YBC gives a discordant
age of ~2470 Ma. Although other analyses do not define unique ages, it is inferred that variable Pb
loss at ~600 Ma occurred in zircons that originally crystallized at ~1000 Ma.

We have reported for the first time, the existence of a Pan-African mobile belt within the East
Antarctic Shield (Fanning et al., 1991; Shiraishi et al., in press). This work provides additional
evidence for an improved fit to the once contiguous fragments of Gondwana.

The Highland/Southwestern Complex (HSWC) of Sri Lanka has remarkable petrological
similarities to LHC (Hiroi et al. 1987, 1991; Ogo et al., 1992). This metamorphic correlation is now
supported by the identification of ~500 Ma age for LHC as the German-Sri Lankan Consortium
have also shown that the Sri Lankan HSWC metamorphism and folding was at ~550 - ~600 Ma
(Baur et al., 1991; Hofmann, 1991; Holzl et al., 1991).

The age relations provide more specific correlations between Sri Lanka and Antarctica. The
Wanni Complex, the HSWC and Vijayan Complex of Sri Lanka are the direct continuation of the
Rayner Complex, Liitzow-Holm Complex and the Yamato Mountains respectively of the East
Antarctic Shield.

Thus the characteristics which enable separation of three belts within each continent correlate
with available data in terms of Nd model ages, U-Pb zircon ages, lithologies and style of
metamorphism.

Gondwanaland did not finally amalgamate until the termination of Pan-African orogenesis at
~500 Ma (Hoffman, 1991; Dalziel, 1991). It is noteworthy that the provenance of the LHC
developed at the margin of Late Proterozoic Supercontinent including Gondwana and Laurentia
cratons. LHC-HSWC orogenesis coincided with large-scale convergence between East and West
Gondwanaland.
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PETROLOGY AND GEOCHEMISTRY OF EARLY PRECAMBRIAN CARBONATE ROCKS
FROM UMPAVALLI AREA, EASTERN GHATS, INDIA AND THEIR COMPARISON
WITH ANTARCTICA

M. Venkata Raol'z, A.T. Raol, K.S. Rao! and M. Yoshida?

1. Department of Geology, Andhra University, Visakhapatnam, India
2. Department of Geosciences, Osaka City University, Osaka

Archaean carbonate rocks and calc-silicate granulites are well developed and
exposed around Umpavalli area of coastal granulite terrain of India. The
carbonate rocks (dolomites and marbles) are included in khondalite group of
metasedimentaries and various other members of the group are garnetiferous and non-
garnetiferous quartz-feldspathic granulites/gneisses (leptynites), quartz-
feldspar-garnet-sillimanite gneisses/granulites (khondalites), and quartzites. The
carbonate rocks and calc-silicates often show sharp contacts with khondalites and
intrude into khondalites. The carbonate rocks also exhibit gneissoid, banded,
pegmatitic and porphyritic textures. In addition, flow lines are also noticed.
Similar intrusive carbonate rocks in parts of the coastal granulite terrain have
been described as carbonatites as well as metasedimentaries and hence the present
study gaining importance to find out original parental material of the rocks and
causes for its present petrological and geochemical features.

Abundance and relationship among elements like Ba, Sr, P, Ce, La, Nb, Y, Zr
apart from mineral assemblages suggest metasedimentary origin for the carbonate
rocks. Sr isotopic composition is also in favour of above mode of origin and not
comparable with that of majoritiy of the known carbonate occurrences. Despite their
resemblance with those of greenstones (Fe/Ca versus Mg/Ca, Mn versus S5r/Ca,
8-”Sr,faf’Sr vesrus Al), the carbonate rocks differ in ?Sr/SGSr ration which deviates
from that of mantle value. Further, the Sr isotopic composition is quite higher
than that of sea water in Archaean times. These observations are indicative of
higher radiogenic 873r contribution to the depositonal basin.

The low Mg/Ca ratios in many samples, depletion of Fe, Mn, Cr, Ni and Co,
enrichement of Rb, Sr and Zr and higher Sr/ 6Sr signals can be explained as
buffering of dominant river flux (F) of the rocks in response to tectonic phenomenon
or the carbonates of Archaean sequences were not dominated by marine volcanism.
Chemical co-precipitation of silica and carbonates, and precipitation by
photosynthetic algae are suggested for the carbonates. Allochthonous occurrence has
developed during several deformational episodes.

These results will be compared with Precambrian carbonate rocks of East
Gondwanian terrains especially of Antarctica.



GEOCHRONOLOGICAL STUDY OF S. INDIAN GRANULITES

UNNIKRISHNAN. C !, YOSHIDA.M! KAGAMI. H 2 SANTOSH. M3

1) Department of Geosciences, Faculty of Science, Osaka City University,
Sugimoto Sumiyoshi-Ku, Osaka 558, Japan.

2) Institute for Study of the Earth’s Interior, Okayama University, Misasa 682-02,
Japan

3) Centre for Earth Science Studies, P. B 7250, Akkulam, Thiruvikkal Post,
Trivandrum -695 031, India

S. Indian high grade terrain forms an integral part of East Gondwana. Recent
geochronological data shows that the granulite terrain north of Palghat-Cauvery sheer
zone suffered granulite facies metamorphism at ~2500Ma superimposed over the
regional metamorphism of Ca 3000Ma. Incipient Charnockites were formed at
~2500Ma (Northern Block), ~1000Ma (Eastern Ghats), 500Ma (Southern segment)

and post date the regional metamorphism.

Our new data on Sm-Nd and Rb-Sr systematics from the granulite facies rocks
from S. India gives some evidence of a possible Ca 3000Ma metamorphic event
from Madras block supporting the direct correlation of this area with the granulite
terrain of Southern Karnataka as well as that of the Enderby Land, Antarctica. Rocks
from Trivandrum and Periyar blocks give ~500Ma testifying the widespread Pan
African thermal event through out all the Southern blocks. This Pan-African cvent
in the Southern blocks can be directly correlated with that of the Highland group of

Sri Lanka as well as the LHB area of Antarctica.
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RVH-18SAREFR+H 74U +HF IV 0R+HEE+HRE +RER+HBE+EEN 62D (Table 1) .
RVH-18COREFE+Y¥/oR+# Ha+ RBER+HEL+HE (Table 1) 15423,

Table 1. Selected analyses of minerals in Rundvagshetta garnet-sapphirine rock (RVH-18SA) and
and garnet-cordierite rock (RVH-18C0).

RVH-18SA RVH-18C0
Phase gar  opx pl sp mica sill sapp cord gar  opx pl mica cord
$i0; 40.20 51.09 52.79 .04 37.16 36.38 12.54 49.85 39.89 50.74 59.78 36.88 50.37
Ti0; .02 .10 .02 n.d. 5.33 .03 .04 01 n.d. .06 .02 4.41 n.d.
Al;0, 22.00 6.68 28.48 60.20 15.52 59.12 60.75 32.28 21.89 6.47 25.11 15.22 33.22
Cra0s 05 0 .18 .01 44 .13 .15 30 n.d. .08 .10 .00 .16 .02
Fe0  23.04 16.80 12 22.45 8.82 49 7.39 2.50 24.68 18.57 .24 11.66 3.00
Hn0 .65 .15 03 .15 .02 .02 .03 .02 .75 .20 .02 .02 .05
Mg0  13.13 25.01 .01 12,30 17.38 .02 16.28 11.52 11.85 24.11 .00 16.02 11.92
Cal 1.28 .06 13.21 n.d. .00 .01 .01 2 150 07 7.74 .01 .02
Naz0  n.d. .01 4.11 .03 .28 .01 .02 .22 01 .01 6.92 11 .03
K20 .01 .01 .06 .02 9.78 .01 .01 .02 .02 01 .18 10.10 .03
Zn0 n.d. .06 .02 2.18 .01 .04 07 .03 07 .03 .07 .03 .03
Total 100.37 100.17 98.86 97.82 94.41 96.27 97.43 97.19 100.84 100.35 100.07 94.60 98.70

Numbers of Cations for n Oxygens

n= 12 6 8 4 22 5 10 18 12 6 8 22 18

Si 3.013 1.847 2.423 .001 5.480 1.02Z .767 5.086 3.011 1.847 2.666 5.494 5.040

Ti .001  .003 .001 --- .589 .001 .002 .001 ---  .00Z .0O1 .494 ---
Al 1.943 .285 1.540 1.845 2.688 1.957 4.380 3.868 1.942 .277 1.320 2.672 3.917
Cr .003 .008 .001 .010 .015 .003 .014 --- .005 .003 .000 .018 .001

Fe 1.444 .508 .005 .515 1.083 .012 .378 .212 1.554 .585 .008 1.452 .251
Nn .041 .005 .001 .004 .002 .000 .002 .002 .048 .0068 .001 .002 .005
Mg 1.467 1.348 .001 .503 3.807 .001 1.485 1.746 1.330 1.308 .000 3.556 1.778
Ca 103 .002  .B50  --- .001 .000 .001 .078 .121 .003 .370 .001 .00Z
Na ---.001 .386 .002 .073 .000 .002 .043 .002 .001 .59 .030 .00
K .001 .001 .003 .001 1.833 .000 .001 .003 .002 .000 .010 1.919 .004
In ---.002 .001 .044 .001 .001 .003 .002 .004 .001 .00Z .003 .002
Total 8.014 4.006 4.991 3.023 15.552 2.8998 7.035 11.022 8.017 4.012 4.877 15.642 11.006
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Experimental Studies on Syenitic Rocks in the Yamato Mountains, East Antarctica.

Takanobu Oba (Joetsu University of Education)
Kazuyuki Shiraishi (National Institute of Polar research)

The melting relationships of three syenites in the northern part and two syenites in the southern part of
the Yamato Mountains were determined at temperature range of 650-900 *C under water pressure of
1-3 kbar and oxygen fugacities of the FMQ buffer. In this paper we define the pressure of the
solidification of syenitic magma on the basis of the stability field of amphibole.

The syenites used for the present experiment are as follows;

The southern Yamato Mountains:
YBO0AS56(Y556). K-feldspar porphyritic hornblende bearing two-pyroxene quartz syenite,
YB0A557(Y557): Hornblende bearing clinopyroxene-biotite quartz-syenite,

The northern Yamato Mountains:
73120904(Y904): Hornblende bearing clinopyroxene leuco-quartz -syenite,
73120405(Y405): Hornblende clinopyroxene quartz-syenite, and
73120406(Y406): Hornblende quartz -syenite.

Shiraishi et al. (1982) reported the petrochemical and the petrographic features of the syenitic rocks in
detail. They are composed of porphyritic K-feldspar (K-fld), plagioclase (Pl), quart (Qz), biotite (Bt),
Ca-amphibole (Ca-Amph) and clinopyroxene (Cpx). Though the syenites consist of the same mineral
assemblages, the compositions of amphiboles are different. The composition of amphibole from Y204 is
close to edenitic with small amount of richterite molecule. On the other hand , the composition of
amphibole in Y405 slightly shifts to Na-tremolite from the composition of amphibole in Y904. In the
porphyritic syenites (Y406, Y556 and Y557), the Ca-amphibole is pargasitic hornblende.

With increasing temperaturs, Pl and Qz disappeared in the lower temperature range than K-fid, Amph, Bt
and Cpx at 1 kbar. The solidus temperatures of the syenites (Y556 and Y557) are about 720 °C at 1
kbar. The syenite meltings (Y904, Y405 and Y406) begin at 630 "C, 760 *C and 770 °C, respectivaly.
Amphibole from the syenites (Y556 and Y557) is unstable at 800°C and 2 kbar. Amphibole disappeared
at the higher condition of solidus temperatures and 3 kbar. Amphiboles of Y405 and Y406 are stable in
the all range of this experimental condition.

In three samples (Y904, Y556 and Y557), solidus of syenite and the stability limit line of amphibole
intersect at the lower pressure than 3 kbar. The present experimental results suggest a shallow crustal
magma chamber of syenite ( probably less than 10 km in depth).
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Wollastonite from the eastern S¢r Kondane Mountains, Antarctica
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Masao ASAMI (Ohayama Univ.) and Hiroshi MARIMOTO (Geol. Surv. Japan)
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Periglacial features Iin James Ross Insland
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