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Table | - chemical Composition of Snow, Glacier, Glacisl Meltwater
. and Flash Pond water in_Labyrinth Antarctica (=q/kgl
Sample Sampling date Ha [ Ca g 4 sb‘
1) New snow on the Dec.16,1985 0.717 0.25% 0,14 9.06 1.18 - 0.48
Weight Upper Glacier
2) Ice core sasples of Dec.26, 1985 cange 0.0%5-0.65 0.02-0.15 0.03-0.71 0.02-0.21 0.2-2.0 2.1-0.8
Wright Upper Glacier
1) Inflow water from Dec.24,1905% 1.6 0.23 1.0 0.78 2.70 3.0
Glacler to E-)
4) Inflow water to L-18 Dec.22,1985 .44 0.78 1.6 .83 2.14 6.8
5} Inflow water to L-12 Dec.28,1983 55.0 1.2 33.7 11.3 123 46.5
§) Munnlg water at Dec.31.1985 43.7 1.1 29.0 4.6 82.0 112
South Fork )
7) L=17 Pond water Dec.22,1985 9.9 0.2 2.1 2.2 13.6 6.1
B} L=29 Pond water Dec.27,1985 18.8 0.96 7.94 1i.4 531.8 313.5%




13

A - C LSRN T 98 44— 1 O 8 6FOHEEEE T

BB (BUHER) - B B (BUA-B)
ZWOB (REA-B) - WE T (BAERA-B)

DAILY NUMBER OF EARTHQUAKES AND EARTH TIDE

el 1982 TLAZWMATRC A8 (TR M ®)
DHAKREAHEE1RCRLE., BMEM%L
I1980%12ANM5198458H% TR,
THE20~100@REORBARBE AT
I 198459 HKHLOKILEH AL E - 1=
w, BHhERBLIKE, CORNENLIE, B
DHREHFEHCDES > TN,
ITLAZINAA TR, A%, EMNCRE T2
HMRCELGD, LSEEHRUBAREL TS,
2ARMC250WHU L OMEARE LEBAS
HEMEELT, BMER&S£250 TiRLE. B
DEHSEMELIE, BE3-4A, 6- THK,
HRUBOKRTSFEFBD. COMMmE TR
DRHBTEL L > TOBH, HLONIE
BLUELES LN,

' DAILY NUMBER OF EARTHQUAKES AND EARTH TIDE

1984

1. ITLA2UE000E0HRME RN

TOTAL FORTH
EAST-WEST 0o

NORTH-S0UTH O
P-DOWN O

T R s T

M

—17



January ~ December 1985

Age },4 ° S

T19BAFETORBEARE, TLAZLEEDLCILE
2ECAMLTHE. LAL, BHHABE->THSEA2E
KRbLizdoK, #RRINEMEEPOCRELTVS
COMBIET19B6FCA-> THRVDTVS, ChIRFHLL

LFA
0 -]
W,u.:‘_ KILEBCH, DOABLBORBLRCIBHBICELS
EELRL . - HooleftEans,
e sy crA W1HCRRMYOALL. ARRIL TS O,
: WY ERBORENHEOBCURELCRRLAHSN
B,
IWHBEFCEAT B LTS B /ROE, 1985
FOMBALAY. BHUBRLELFENSHAHEH, AN
WK, COGHERBERTHAS.
SW =0, TRCERE LFA < NE
Ts¢_~,
HOO* *
s .
10|
15"““
January 1986
AgB )(;19 0 Skm
LFA i
El L]
HOO
:’l :
TRC% Y,
T -
se 1 :
* .ERE .
- «
BOM GEA
i |
BM2. 198540REAME19864E 1 AOBRA



14
CIF o I SN SN P U2 % 7

#E R T o
(Bwx-8) ( Rexeo# )
ZLRARLEAReBRAA(IMESS) 1u3. REBEMITI0~304 (. BB
0 re BB PENHGSTRUMNS 0BHERT to 2N, < MTRADSH O
@M1V L, SPIANE  H0 519 K THILHETNTY 3,
BEAB0ELH I TOMMMcE T AN LME  @ic I WM& D BERE (L),
#dic > TN E, At ws (i) EAMATE® (
TLNALTENEIND L LRSI, T#) R MEFT. 3 £ 82-A, §2-B.
Q. Bedm~HoMBAE 2 TEEHE FIUZeBER T, S80E T 1225 22

CA Y 1) B, 9835 2E8BR 1N Tv A8, FLo
@, B~ BoMBE L LG RELEW%ECIRMNINTOE O B
8 st grdod. 19824 i 130@, BBHFIC
nz2xWNibzeats3, d6e2e, 19%4c BB Eh Ty 5, 1

O3Bt atan. (482548, 482 BHE o R4 T tosz @ A3k
FI10B, 9B 4A. UBETAN#H 48 T0228. AHEI0E@<TH) . BRreh
Mantud, WIinouBt HANLER 7 (rnFELSL1udcebtsd, EANM
Frt, 10, BB AL L= Uigdnd. 925 c7101@. 185 Y
Wb 3Ty uSHECEOSHAIRLL 0338, 993F- 4NE. 1 8HEY 0.218
Tuk. toSMPET. TLNALWHLZ XL T N%F-IHUE. 1847y 0.8
TR LR mBof, 18, Todel 6, k. 12505 a8 f co T FREK
Tiin i, oL 1ube. 24HITHEVHEECED
Ottt din. By, 1BA €52 4733,
A (os~02%y) t BRI ($9129) 48T ML a8c&Ke L edLudrsuT.
3. BRABATaE IS AN 13, 3 BEEBHL A TRBIBRchLT Lc>nE
T, EEeE BT 1 ~ 105405 2. 2 2EL K] BB < ek, .
ng . e BilAL ool e @o #4481
TEr LTt Ziosnd, EBRATME
®3. H1mod, 'J Lfﬁ#ﬁliﬁtﬁ,

OF YOLCANIC TREMOR: NUMBER OF VOLCANIC TREMORS, 1883 DAILY NUMBER OF VOLCANIC TREMORS, 18984

p,_n:' £h3-G
':“ -i.in m mol
9 | | ; ﬁi ; 5 J :

Loadl oy & fal N ! .
o:-'-'-ll-!m-lL- WEML!AML_._JH{MU_— ol g | E L1 gty o P T T T lul].li. : SO
Low frequency solitary tramor Low Fuaiancy palltary Hjrds Low tra oy solitary tremar
b e _ by I

bohabdil | T i
.,'Ju_ull,ll 1L,LJL_,_1__,.__LI_J.1[ e ‘__| '|; ||‘|n7u i ,ljuql S LJL.J ‘ln”."”u“ L h‘L,A - EO—

......

B, NNF1ASO%EIR F<aoLwigsmo & £8

-19



15

LML ¥

FEMR 1T L /X XN © D AL T H R ER A

MASH - RORM (BRHEF) - FHERE (LBAA-B) - ). Kienle(ls. 752 A%)
R. Dibble(NZ. £E2 U 7A%E) «P. Kyle(Us. =2 - X THAY)

1984 - 1985 SEISMIC NETWORK

188°
188°E

(A:KM)

DISTANCE

- Telemetory station
o Temporary station
- Explosion poinms

0 30
McMumDé““ Base —— =

Station

»

1. TILAZALOHEBEBGERER
1=4/23()
$ © s 1 15 2 2z
PBAR lﬁﬁﬁMWMW%

3

15

20O ——wmwmimanatie S o ontints 1 e,

ommpsli ] vl

H2. ®BEBOH

Mtk - TL/SANI (77.5° §, 167° E, 3794m)
DWETEH, MAKOAN_LLEBEAHENT, 19804
T2HBR, [TLAZNERBHERE (IMESS) |
EAHK, 7AUN, 22-Y-2VFOZERAMTERL T
Wa, ChETOLTFRKERINLT—ah»s5, TR
KA WREMCOVWTEM GO TEL,
LL, ZOBBRECAVCTWAILGETLG, $<FT
ROLOTHS.

FOTHWENBOBRREAT S, MROAN_XL%E
MHHE, BFLOILEREEbLHHANT, 1984 %
TT-T12HCATHERMAEEL 2. REILELAN
DA I KMmEMNI 7 7 Y KAKKT, 7TEOPH
KR (D63MO7 - 2RITCHER) #Lkbe, 10O
HAD3RTEMNABTE- L.

AEQABOEBTHLEPT, WATRILAZENAL
I, KiKflesdicoLT, BALKL. EWME100~
1000kg. REBHMUEYay be— 22 R<OBMLO
WREBATURLL, BHAREFOT VA -2 - BESA
DTOREMA, TROBBERVSLR/LLC., RIERAR
BB EHONBHBERTENISHIAROT -2 L0~
iz, BHRENThEYTHELS, RURKON,
B, B, —DOORBIH TRELEMBLL, BIOWMEE
BELEHO. 05BTHE

PR GCRIOBRTI, IWAD2 FHEME2. 3~
2. 5km/s, BBRELEDNIHOERLE, 8~
7. 0km/so@p@shnlc. &, WABFEHDEH
ESRTVHYI/vEVABALICER, IERMIEEL
LETLDEREVEL LB ERAND, FHEOAEHAS
<ok, 200 ABOAETERI NI BBOBET
BALDRT VA - 2n00a0ERBEEERLIC,

—20



16

0z e oD EE ) R AE

=Wl B (REA-R) - BERR (ERARA) - NLKRE (3K - RR6)

Gravity st

ation

TLAZNOILEREEFL<NSENT,

1!3'; 167°E 168°E IS.H'E . 7N
SR S OABDSEEHET, 198 2450k, Ban
e 100om N\ 0--1985 - 1986 HHTELBHRUEERBL TSR, BHWE
\ ' DREROBBEH 1T, BEADLBOS
e, AOWMEHFAFARTSHS. DABOBBETH
HanTWa0R255201T, 1983%
KIVAZLEHEDS00080 15 ERET
ey \\““myr/f:;;“\;ﬂ\ (aE-) ahic. BEAOHRECNSOM
- ™) G )T ETREL. RERNSOKERRHTHEL
~2000m “Eii;:i/.gi T&f. Likh-> THEOMR, B<THLN
o, el TOMOREEZATND.
108481 1ROAIHBRERNOBC,
. BHARELCBROMBRENRER A>T
TR < RHLD, SANBEEBLLOLL. CO&
A SHa00E, BORBEMOSRCERLT
W ELCRL,
B1. 1984-1985%, 1985-1986H0Y-X0
HHAER Fic, WEOHNDAETH, ®D
_ ‘ BLMEC - T, BAOHED,
Fessaa Anomaly I 19A<1964 WEREE L T0S. §HOT
166°E 167°E 188°E 169°E =
unit: mgal -~ TRMERDIBEOHWEMIE
///ﬂﬂ\ b, DZBOBAREHTH.
77°15'S ﬂ““&\ NEOKOEE LELWIEEO
RNDLHTHS.
B, | e HATOIERETOBHNE
N K, BamMERmESES B,
D\\ﬂ //ﬁ\\\h_j O2BOBACKR, HE, B&D
184, 108.1 M
);ﬁ” %wq/~ st>73¢? mu@;ama.nhumamﬁ
77°30'S /12 Ges.2 2o0om, TR0 ZOAELGD.
303.8 @ 218.4 =) .
-15.3Ke =16.1 3&‘36?.;'.30'10 W / J T-ADBERICLD, S, &
15 '“q:ffg/f\“' goe” WEROSHABMOMEE RS
1 e A2BHERI DN, REZTOR
9.7 : s RTRTY-T7HE, 7-5R
W HELUIBOBEPTADREH
——— ] AELA2TVG, ChRVIT
~FU oY F RS ROE R
Y ELENNTSS.
-2.2 0 10 20 a0
-3.8¥-25 L : . tkm
K2, 1983-19B4FKMELEENTY -T7RH

— 21



17

Recent Volcanic Activity of Mount Erebus

P.R. Kyle (Dep. of Geoscience, New Mexico Inst. of Mining and Tech., New Mexico,
U. 5. A.)

Mount Erebus has been in a continuous eruptive phase since 1972, when a small
anorthoclase phonolite lava lake was discovered. From 1972 until about 1976, the
lava lake expanded to a semicircle about 60 m in diameter. There was little
change until 13 September, 1984, when a significant increase in activity occurred.

Eruptions in late 1984 were the largest this decade and probably the largest
since those reported by Ross when he discovered and named the volcano in 1841,
During September and October, 1984, bombs averaging 2 m in length were dispersed
radially around the crater rim, reaching 1.2 km (horizontally) from the Inner
Crater.

Inspection of Mt. Erebus in October, November, and December, 1984, showed the
lava lake was gone. There were large changes in the Inner Crater, with the floor
being elevated by about 50 m.

In December, 1985, a new lava lake 15 m in diameter had formed. It was
situated at a similar site and level to the former lava lake. Apparently the
Inner Crater was partly filled by ejecta in late 1984 and this buried the lava
lake. Eruptions during 1985 ejected some of this old material and exposed the top
of the underlying magma column.

A model is proposed to account for the late 1984 eruptions. A new batch of
volatile-rich anorthoclase phonolite magma was injected at depth into the magma
chamber. This magma moved slowly by convection until it neared the surface of the
lava lake. Because of the higher volatile content, it started vesiculating at a
greater depth, with a resulting increase in eruption size. By late December,
1984, most of this volatile-rich magma was either erupted out or was mixed into
the older degassed magma.
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Volcanic Geology of Mt. Erebus, Ross Island, Antarctica

J.A. Moore and P.R. Kyle (Dep. of Geoscience, New Mexico Inst. of Mining and
Tech., New Mexico, U. S. A.)

Mt. Erebus is an active wvolcano located on Ross Island, Antarctica, in an
intraplate extensional tectonic setting. Most of the 1lavas are strongly
undersaturated and sodic, forming a continuous differentiation lineage consisting
of basanite, Ne-hawaiite, Ne-mugearite, Ne-benmoreite, and anorthoclase phonolite.
These lavas are termed the Erebus lineage (EL) and are predominantly coarsely
porphyritic with a similar phenocryst assemblage consisting of olivine,
clinopyroxene, opague oxides, feldspar, apatite and rare feldspathoids. The major
rock type comprising Mt. Erebus is anorthoclase phonolite.

EL lavas are distinctly different from the lavas of the three predominantly
basanite volcanic centers which radially surround Mt. Erebus (DVDP lineage; Kyle,
1981), and must have a different petrogenesis. Very minor volumes of less
undersaturated benmoreite, kaersutite phonolite, and trachyte qccur on Mt. Erebus
and must also have evolved independently of the EL.
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CASE 1) Vein minerals with quenched glass
* glass + phl + ol veins
* glass + kaer veins
* glass + Tipx + phl + sp + perov veins

CASE 2) Reaction zones
* Tipx + perov + ap + sp + kaer zones
* phl + Tipx + perov + sp zones

CASE 3) Equilibrated ultramafic xenocliths
* phl - lherzolite
* parg - lherzolite
* kaer - clinopyroxenite
* phl - ol.clinopyroxenite

phl: phlogopite, ol: olivine, kaer: kaersutite,
Tipx: Ti-augite, perov: perovskite, sp: spinel,
ap: apatite
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Microstructure and Phase Transition in the Mt. Erebus Anorthoclase

T. Tagai, H. Takeda and P. R. Kyle®
Mineral. Inst., Univ. of Tokyo, Hongo, Tokyo, Japan

*Dep. of Geoscience, New Mexico Inst.
Introduction

Almost all the natural feldspars ever
found can be described in terms of the
three end components Or (K-feldspar), Ab
In
this ternary system, two solid solutions

(Na-feldspar) and An (Ca-feldspar).

are well known as alkali feldspar (Or-
Ab) and plagioclase (An-Ab), In the
series, however,the third components, Ca
and K respectively, are usually present
in small amounts or entirely lacking.
Only few ternary feldspars have been
The anor-

thoclase from Mt.Erebus is the typical

known as Ca-rich anorthoclase.

calcic anorthoclase. In this work, the
microstructure and phase transition of
the Mt. Erebus anorthoclase were studied
by means of high temperature X-ray dif-
fraction, XMA and analytical TEM.

Sample Description

The anorthoclase samples used in the
present study were collected just after
the eruption (14, Dec. 1983) by one of
the authors (P.R.K.). The anorthoclase
crystals were embedded in the porous
glass and the maximum size of the crys-
Almost all the
crystals are macroscopically twinned by

tals is about 3 cm.

the Carlsbad-law and are microscopically
twinned by albite-pericline-law (cross-
hatched twinning).

Chemical Composition

The chemical composition of the Mt.
Erebus anorthoclase was determined by
XMA. The anorthoclase is chemically very
homogeneous over the entire area of the
crystal, which was confirmed by the
back-scattered electron images.

The averaged chemical composition is
OrqgAbgiAnig-

High Temperature X-ray Experiments

The crystal was enclosed in an evacuated
510, glass capillary and heated on the X-
ray camera. The diffraction photographs

of Mining and Tech., New Mexico, USA
were taken up to 950°C at an interval of
At

Erebus anortho-

50°C with every 2 hours exposure.
the Mt.
clase is triclinic and shows the diffrac-

room temperature,

tion pattern due to the cross-hatched
the
angle K*, which can be an indicator of

twinning. At increasing temperature,

the deviation from monoclinic symmetry,
became constantly smaller and at 750°C,
the crystal was metrically monoclinic.
When the crystal was cooled to room tem-
perature, it was again triclinic and
formed cross-hatched twinning.

TEM Observation

The specimen of Mt. Erebus showed not
only microscopically but also submicro-
scopically twinned according to albite-
pericline-law. The chemical homogeneity
was also confirmed by analytical TEM in
the submicroscopic scale.

Glass

The chemical homogeneity of glass was
investigated by XMA using the back-scat-
tered electron images. Two chemically
different domains of variable scale and
irregular shape were found to be distri-
buted
phase

in the glass specimen. the one
is rich in Fe, Mg and K and the
phase is rich in Si and Ca which
shows nearly same chemical composition
with that of the anorthoclase.

other

The tran-
sition temperature from glass to liguid
was measured to be 1050°C.

Seismic Observation (by Kienle et al.,
1983)

In the Mt. the two

principal distributions of hypocenters

Erebus region,

were observed. the first one is located
centrally beneath the summit crater of
Mt.
distribution extending from sea level to

Erebus and had a verticall pipe-like
the summit. the second one is located
centrally beneath the main wvolcanic
structure of Mt. Erebus and the hypocen-



tral depth is extending from sea level
to 12-15 km.

Discussion

Judging from the size of the anortho-
clase crystals and its chemical homoge-
neity the anorthoclase has taken consi-
derably long time to grow in magma. The
seismic observations indicate that the
magma where the crystal grew was located
at the depth of about 15 km under sea
level. If the average density of the
rocks constructing the earth crust is
supposed to be 2.8 g/cm3, the pressure
in the depth of 15 km is calculated to
be about 4 kb. It can be concluded that
the anorthoclase of Mt. Erebus grew in
good equilibrium condition with two
phase melt at about 1100°C and 4 kb. At
these temperature and pressure, the
anorthoclase was in the one phase region
of feldspar and the crystal had the
monoclinic symmetry. Then, magam inclu-
ding anorthoclase, melt and wvolatile
components went rapidly from the depth
to the summit of Mt. Erebus and the
rapid cooling and rapid release of pres-
sure were encountered in the course of
the eruption. The anorthoclase was
cooled rapidly enough not to be unmixed
to two phases and only the monoclinic-
triclinic phase transition took place.
The transition temperature was expected
to be about 750°C from the results of
the present high temperature experiment,
Acknowledgement
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research Institute, University of Tokyo.
Reference

Kienle, J. et al. (1983): Volcanic acti-
vity and seismicity of Mt. Erebus, 1982-
1983. Antarctic Journ. of the U.S.
18(5), 41-44.

Pericline Twinning

—_—

|

TEM photographs of the Mt. Erebus
anorthoclase



21

FMEEEEE o oy

= 2 FEEE AL FURE O PYECS

ol FH o BR AL = Ay ¥Rl Pk

B b elt - EREK CLAMEE) - 2R

EATE, BEHREVIK - BT, B
MERPS-RRALUEIPHBRAT I LN 5.
HEOBmYz Yy PSS FHEBOLEBHEOR R B
OFMEEARLERER, ZORVFTES. &
HFRELBUBAALEE BN >T, LS
BOobOULEHELLAHERERT. UTF. 2ha
DRLEOHHBEHZEYRHELEET 3,

M BEOLEMCRNT @Yy b5
FH#BO RobertB® King GeorgeBOHB =&
(Miocene) @A IEW., TRE~FWED S &
Y, Thold Nag0/ka0 = 2.0~5.6T, Tilnk
ZUL, BARKLEOMREFRT (Figs. |
and 2) .

— (e EFEEN)

—hH,. BUEYxy b5 F#BTDDecep-
tion, Pengin, Bridgeman, Brabant BR ¥ D%
HEXLEE, PAALRERSE (—HBEHIC
Ne-normative) ~F { ¥ 4 RV, Tha
X Nay0/Kp0 = 4.0~8.6 €, FL < NallE #,
KEZULL, 2 Tilp REL. ZhASOMHRUE,
PR OBMMALLEERIENER S (Figs. |
and 2) . (BLE Gonzalez-Ferran and Katsui
, 19700 F — 49k %) . Weaver et al. (197
DV, ChooPFELNLEHEOENS . ME
s LUSr Mklks, BLE->TCELHE
T2400. Zh e Bransfield Strait o
OEsSkLEMmELTEBLE.

Fig. 1 K20 vs. Na20 diagram for the
Late Cenozoic rocks from South
Shetland Islands. Data from
Gonzalez-Ferran and Katsui

(1970).

DE,. Byvzy b3 Y F#BEETIHER
HHOMLEEEL, WHIZ. 1) Drake @B OB
[1 & subduction (29~4 Ma, Barker and Burre
1977 S-S BRM ML EROEE BB 0,
T, 2)6ransfield Strait OB —back-
arc spreading (2 Ma~H 7, Ashroft,

1972 Barker and Griffiths, 1972)ff L ig i
MragittodMmyailEolmMEnsEc >k,
CEBELS.

Fig. 2 Ti0, vs. Fe0*/Mg0 diagram
for the Late Cenozoic rocks
(5102 < 60 %) from South
Shetland Islands. Data source

SOUTH SHETLAND 1SLANDS Tertiary Rocks Quaternary Rocks
O Robert Is. A Brabant [s,
itk O King George Is. # Penguin Is.
® Bridgeman Is.
® [eception Is.
K20
2 o ®
o
<
o R ock
o R )
i AN L]
o «»“0 e
- L]
o oo mnpe
- *® ¥ i
ol L 'S 1 L +
2 3 4 5
wih
Na,O
ar
SOUTH SHETLAND ISLANDS
.
2- .
L)
n .
TiO; e ®
ad
%
. ]
(=]
. .
- 00 L]
o =]
o Tertiary Rocks Quatarnary Rocks
O Robert s, 4 Brabant Is,
O King George Is. * Penguin Is.
® Bridgeman s,
® Deception [s.
(o] 1 1 i L L 1
wty 1 2 5 6

3 3
FeO'” MgO

same as Fig. 1.

_2?__



it OoBABCEMAFREORNE
KXWEWE, pAsAGERE~TLEIPERS.
FlREBEHEEAE (Yamamoto, 1984) & &
MEMOBABHOKILETSHY, EHICTILA
UhiAdABGLREEETAREOHEMNE S
T5. LhlL, IARBORXLETERKED X
SEBEMALEE IR ERLET S,

flRBoXILEE, THREOME—ME LRI
B, KE—+BALp, EEJNLERLEDO X
WHREN, PLAYIEEOLH, HFLEL < Na
LEH, KLZUL, B —@@AOMEMIEE
KCECELSHRUMERSAHNTWS (Fig.3) .
TRTI0, RCETLCLHFLLWERTH S
(Fig.4).(k! EKatsui, 1953; #iH-fir, 1967;
Katsui et al., 1978 REDF—F L L 3B)

fIRBORLERFERSEEZWETO>HHH
ERILT S5, Cey/Yby =2.7~3.9, Nagl/K;
0= 3.4~7.6, 875r/86sr = 0.70306~0.70345
(Fig.5)T, ThoOffilt Deception B llH
@ Cen/Yby= 1.9~2.9, Nay0/K 0 = 4.4~14.5,
875r/865r = 0.70336-0.70347 (Weaver et al.
197TDWHMP LTS, Fid - MM (1985) H i
LTV E L2, FIRBEE®D S &L L&
W& Y, Wadati-Benioff M DEXH 300 kmkd
kb L, SrAfIFEHELS, 22 Tidsub-
ducting lithosphere "> OPHOFE WL & £
P T RL. FIRBOXKLER, Bs<
back-arc B AFMELOEHLLESI I}
LA TFE—LNEHELLELDTHAS D .

HOKKALDD S Akan-Shiretoko
* Shikaribetsu and Daisetsu-Tokachi
al + * Shokanbetsu
i + ® Rishiri
+ Oshima-0shima
Kzo
1-++ +
{ +
: + il 8
* . * + .
4 & A ]
it 0B » . . .
., . 2 o @ Fig. 3 1(20 Vs, Na20 diagram for the
1 h S L
. e AL T LY Quaternary rocks from Hokkaido.
“ LR "
%o . . Data from Katsui (1953), Matsui
1 . . . et al. (1967), Katsui et al.
z 3 ] s 3
wi % (1978) and Yamamoto (1984)
Nazo
3 yokkatoa 87gr/ 86
. Sr/%8r
3| ]
-]
: - =
= 5 =
= & % —{o7040
a5 £ |
" g g
2+ 3£ T 4
.5 2
Tio; FE
™ g-ﬂ N
. £ —{0.7035
L > 2 1
.“."' i ¥ Ez 1
1t + ¢ - 2 4
+T+ w4, T i g g E
+ o.% o 2 =& —o.7030
. 2. 0 5 & | | He 1
o 500 400 300 200
+ * 5 akan-shiretcko Distance from the trench axis (Km)
« Shikaribetsu and Daisetsu-Tokachi 6
* Shokanb : :
. ni?h?:‘m" Fig. 5 8?51-{8 Sr ratios of the Quater-
Oshima-Oshima = y
0 L L i L é nary volcanic rocks from the Kurile
1 2 3 4 5 . ; :
wi% FeQ"” MgO arc in Hokkaido. The ratios plotted

Fig. 4 T*l(.'!2 vs. Fe0*/Mg0 diagram for the
Quaternary rocks (5102 < 60 %) from
Hokkaido. Data source same as Fig. 3.

against the distance from the trench
axis. The Sr isotope ratios were

newly determined by H. Kurasawa.

_28_



22

The McMurdo Volcanic Group, Antarctica: A Petrologic Overview

P.R. Kyle {gepé oi ?eoscience, New Mexico Inst. of Mining and Tech., New Mexico,

The McMurde Volcanic Group comprises all Late Cenozoic volcanic rocks in
Victoria Land and islands in the western Ross Sea embayment. It has arbritarily
been divided into three major volcanic provinces: Hallett, Melbourne and Erebus.
Each volcanic province has its own petrologic and geochemical characteristics
which may in part be controlled by the tectonic setting of the province. Overall
the McMurdo Volcanic Group is situated on or adjacent to the Transantarctic
Mountains, at sites marked by major crustal structures. The rocks are almost all
alkalic in nature and span a wide compositional range from basanite and alkali
basalts to trachyte, phonolite, quartz trachyte and peralkaline varieties such as
comendite. In several areas which have been examined in detail the lavas have
been shown to define evolutionary +trends or lava lineages. K/Ar age
determinations range up to about 19 Ma.

Recent field work in the Hallett volcanic province (McIntosh et al., 1985,
1986) has shown that many of the rocks were erupted under subaerial conditions and
have been hydrothermally altered to varying degrees. In general they are not
hyaloclastites as previously described by Hamilton (1972). Whole rock analyses
shown a scatter in variation diagrams, due to alteration, but shown trends from
alkali basalt/basanite to trachyte and phonolite. A number of lava lineages are
apparently represented by the rocks.

Several new studies have been conducted in the Melbourne volecanic province,
particularly at Mt. Melbourne (Worner and Viereck, 1986, in press; Worner et al.,
in press), and at Mt. Overlord (Noll et al., in prep.). A wide range of lavas
were erupted form Mt. Melbourne and vicinity and are subdivided into three
petrologic lineages. The 1lava lineage's consist of 1) guartz normative
trachyandesites and trachytes; 2) to mildly undersaturated sodic alkali basalts
and trachybasalts; and 3) strongly undersaturated basanites and Ne-mugearites.
Seven million year old Mt. Overlord is composed predominantly of intermediate and
salic alkalic compositions which define a strongly undersaturated suite (basanite
to phonolite) and weakly undersaturated suite (alkali basalt, hawaiite,
mugearites, benmoreites, trachyte and comendite). Two similar petrologic lineages
are found at The Pleiades, one of the youngest eruptive centres in the province.

The Erebus volcanic province is situated at the southern end of the Victoria
Land basin, a major graben structure in the western Ross Sea. Volcanism has
occurred in areas radially surrounding Mt. Discovery and Mt. Erebus and at a few
other localities. With some minor exceptions, most of the younger rocks (<10
m.y.) are strongly undersaturated consisting of basanite to phonolites. The older
lavas (10 to 19 m.y.) are predominately trachytic. Detailed investigations on
Ross Island have recognized two major lava lineages. The DVDP lineage was defined
from samples in the Dry Valley Drilling Project holes 1, 2 and 3 at Hut Point
Peninsula, where kaersutite is a common phase in the intermediate and phonolitic
rocks. Erebus lineage lavas are confined mainly to Mt. Erebus and vicinity, and
are characterized by feldspar-phyric lavas. These rocks evolved without the
presence of kaersutite. Ross Island and particularily Mt. Erebus may represent
the top of a major mantle plume (hot spot).
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Table 1. OQutline of field survey in India, 1985 - 1986

Survey areas | Coworking scientists | Duration Remarks

of CESS of survey
Around M. Santosh 3 days Charnockite - khondalite - leptinite
Trivandrum interrelationships
Achankovil T. Radhakrishna 5 days Polyphse-deformed and metamorphosed
shear zone J. Mathai granulite-facies rocks
area
Bavani shear | T. Radhakrishna 10 days Polyphase-deformed and metamorphosed
zZone area J. Mathai granulite - amphibolite facies rocks

and lower grade mylonites

Palghat Gap [M. Santosh 2 days Charnockite - gneiss relationship
area G. Sankar
Throughout 4 days Kolar Gold Field; Near Bangalore;
[south India Madras; MNear Waltair




D Non-metamorphic
cover
Proterozoic
J granite
) - Greenschist
facies rocks
.. 9 Amphibolite facies
ST ) voess
~ %:%’ Granulite facies
% rocks
E Unclassified
metamorphic rocks

0

Figure 1. Geologic outline of South India showing survey areas
Flame near P: Palghat area including Bavani Shear Zone area;
Flame near A: Achankovil Shear Zone area:; W: Waltair;
B: Bangalore; M: Madras; T: Trivandrum

(The geologic map is simplified after Gupta and Talukdar, 1978)
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74—_“'24&9‘!5‘] [ f:mwﬁﬁtf’é Vi LT v A, around Horama; 6: Gall; C: Colembo; T: Tonigara

(The geologic map is simplified after Dissanayake & Munasinghe, 1984)

N Tertiary
sediments
Sinkinematic
granites

>~ Vijayan
Series

' Highland Series
#| with quartzite beds

Table 1. Outline of field survey in Sri Lanka, 1985

Survey areas |Coworking scientists | Duration Remarks
of survey
Wround Kandy [P. Vitanage, Univ. 11 d Highland Series: folded granulites
Peradeniya ays with "Arena" structure filled with

amphibolite facies rocks

IAround Horana 4 days Former Southwest Group: polyphase-
folded granulites

Throughout P. Vitanage, 8 days Southwestern part of the Ceylon

Sri Lanka Univ. Peradeniya Island (former Southwest Group),
Around Haputale (southeastern part
of the island), Tonigala granite
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