Bulletin of the Geological Survey of Japan, vol. 35(11), p. 537-545, 1984

Rb-Sr Ages and Initial *Sr/*Sr Ratios of Late
Paleozoic Granitic Rocks from Northern Chile

Ken SHIBATA*, Shunso IsHIHARA** and Carlos E. ULRIKSEN**%

SHIBATA, Ken, IsHIHARA, Shunso and ULRIKSEN, Carlos E. (1984) Rb-Sr ages and initial
87Sr/%8Sr ratios of late Paleozoic granitic rocks from northern Chile. Bull. Geol.
Surv. Japan, vol. 35(11), p. 537-545.

Abstract: Rb-Sr whole-rock isochron ages were determined on three suites of so-called
Paleozoic granitic rocks from northern coastal Chile. The granitic rocks from the Val-
paraiso and Ci Funcho areas are dated as 296.3:=5.4 Ma and 262.27+4.6 Ma, respec-
tively, which are in accord with geologically estimated age. The rocks from the
Chafiaral area is dated as 212.8+8.6 Ma, which is correlated close to the Triassic-
Jurassic boundary age. A K—-Ar age of 1966 Ma was obtained on biotite in granite
from Esmeralda between Ci Funcho and Chaiiaral. These age results demonstrate that
no Precambrian plutonism occurred in the studied area, and that so-called Paleozoic
granitic rocks in the Ci Funcho-Chafiaral area are divided into Permian and early
Mesozoic in age.

Initial ®Sr/®¢Sr ratios of the ilmenite-series granitic rocks from the coastal region
are 0.70641 (Valparaiso), 0.70635 (Ci Funcho) and 0.70455 (Chafiaral). These rela-
tively low ratios deny substantial crustal contribution to the granitoids. The initial ratios
of magnetite-series granitoids from porphyry- and manto-type mineralized areas (Chiqui-
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camata, El Salvador and Tocopilla) are as low as 0.70344 to 0.70464.

Introduction

Granitic rocks of late Paleozoic age in
northern Chile occur between latitudes 24°
and 28°30’S (HaLpErN, 1978) (Fig. 1).
Ages of emplacement for coastal granitic
rocks, however, are not well known except
for sporadic K—Ar and few Rb—Sr ages rang-
ing from 180 to 270 Ma. Accordingly, a
discussion arises as to the existence of Pre-
cambrian granites along the coast. In fact,
basement rocks in the coastal region of south-
ern Peru show Rb-Sr whole-rock ages of
about 1,900 Ma for gneisses and late Pre-
cambrian or early Paleozoic ages for granitic
rocks (COBBING ef al., 1977; SHACKLETON
et al., 1979).

* Geochemistry and Technical Services Depart-
ment, ** Research Planning Office, Geological
Survey of Japan, Higashi 1-1-3, Yatabe, Tsu-
kuba, Ibaraki, 305 Japan

*** Servicio Nacional de Geologia y Mineria, Casilla
10465, Santiago, Chile

In an attempt to know the emplacement
ages of so-called Paleozoic granitic rocks
exposed along the coast of northern Chile,
and to find evidence for Precambrian meta-
morphism and plutonism in this region, we
carried out Rb—Sr whole-rock dating of gra-
nitic rocks from Valparaiso, Ci Funcho and
Chafiaral areas. The coastal Paleozoic gra-
nitic rocks are generally of felsic ilmenite-
series, and are quite different from mafic
magnetite-series ones of later intrusive activi-
ties of the Andean orogeny (ISHIHARA and
ULRIKSEN, 1980). These two series of gra-
nitoids are discussed with reference to their
initial 87Sr/86Sr ratios.

Geology and Analyzed Samples

Paleozoic granitic rocks of the coastal
ranges constitute the basement for the famed
andesitic activities of Jurassic onward. In the
Valparaiso-San Antonio area (30°-33°30'S),
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northwest of Santiago, they intrude or in part
graduate into geneisses and amphibolites of
Quintay Formation (CORVALAN and DAVILA,
1964). The granitoids are often foliated,
thus they may be classified as a katazonal
granitoids, and a Precambrian age may be
assumed. The coastal granitoids of the Ci
Funcho and Chafiaral areas, on the other
hand, intrude into non-metamorphic Paleo-
zoic sedimentary rocks. The granitoids are
fine-grained and massive containing sub-
solidus muscovite in the well fractionated
phases. They may be an epizonal granitoid.

The analyzed samples from the Valparaiso
(795A 6A~D1) area were taken from good
outcrop at the Los Piqueros bridge site 3 km
south of Concon or 7 km north of Vifla del
Mar. On the outcrop, the granites show
some variation on the grain size and com-
position including magnetic susceptibility.
The analyzed samples are representative
facies in 10 m apart. The sample C is most
strongly foliated and most magnetic. This is
separated from massive granite of the sam-
ple B by schlieren layer. The sample D is
an aplitic dikelet, 10 cm wide.

Under the microscope, the samples A-C
are coarse-grained biotite granite. Plagioclase
is euhedral and unzoned, and K-feldspars are
perthite or microcline. These crystals exhibit
stress effect as bent of twinning or outline.
Quartz filling interstices of the feldspars
shows also sutured outline. Biotite, Y = Z=
greenish brown, is fine grained and appears
to be the latest crystallized mineral. Sphene
is not uncommon and may be secondary in
origin because its grains often make veinlet
cutting through salic minerals. The sample D
is the most fractionated rock in the outcrop.
Muscovite is contained in the groundmass.
Garnet, up to 1 mm in diameter, is a minor
constituent.

In the Ci Funcho area, all the samples
were taken along the bay coast of Pta.
Molina (25°40’S). They are essentially bio-

D Locality map of dated samples is given in
ISHIHARA et al. (1984).

tite granite and in some cases contain color-
less amphiboles (79CF13). The grain size
varies from medium to fine. Plagioclase is
euhedral and is often zoned; K-feldspars are
mostly orthoclase but partly microcline or
perthite. Biotie is euhedral to subhedral, and
its Y = Z color is bright brown. Plagioclase
is moderately sericitized. Some calcite occurs
in the calcic core of plagioclase.

In the Chafiaral area, the sample 79CH?2
(26°21.7'S, 70°29.7"W) was taken at about
15 km east of Chafiaral, 79CH4 and 5 just
west of Chafaral, and 79CH7 ~9 from 6 km
southwest of Chafiaral. The main rock type
here is massive biotite granite (nos. 2 and 5). .
Plagioclase is generally unzoned one; K-feld-
spars are usually perthitic. The biotite color
(Y =7) is brownish. In the leucocratic
phase (79CH7), muscovite is seen associ-
ated with green biotite. The samples 79CHS8
and 9 are dikelet, 22 cm and more than 1 m
wide, respectively. They are fine, equigra-
nular rocks containing needle-shaped musco-
vite and some green biotite. The sample
79CH4 is a well digested xenolithic block
of 15 m in diameter. It is quartz-free biotite-
plagioclase rock, in which greenish and pale
brown biotites grow over the plagioclase
crystals. Sericite is also present as fine radiat-
ing fibrous crystals. This may be completely
recrystallized rock.

Biotite granite used for K-Ar dating
(79SE14) was taken from 5km east of
Esmeralda, which is located about 30 km
south of Ci Funcho and 50 km north of
Chafiaral. This is an S-type ilmenite series
granite containing quartz xenolith (3 X 5 cm.).

In addition, some Mesozoic-Cenozoic mag-
netite-series granitoids from mineralized areas
were analyzed for Sr isotopic study. These
are two samples from the Chiquicamata area,
one from Tocopilla coast, and one from the
El Salvador mine. Descriptions of these rocks
are given in ISHIHARA ef al. (1984).

Analytical methods

Rb and Sr concentrations of whole-rock
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samples were determined by X-ray fluores-
cence except for three samples that have high
Rb/Sr ratios and were analyzed by isotope
dilution. Sr/%¢Sr ratios were measured on
a VG Isomass 54E mass spectrometer. All
87Sr/86Sr ratios were normalized to 86Sr/
88Sr ratio=0.1194. Replicate analyses of the
E and A standard gave an average 37Sr/%6Sr

ratio of 0.70808 == 0.00002 (1¢). Isochron
ages were calculated by the least-square
method of York (1966), taking account of
+5% and 2% error in 3Rb/%%Sr ratio for
X-ray fluorescence and isotope dilution re-
spectively, and ==0.015% error in 87Sr/®6Sr
ratio. Errors in Rb—Sr age and intercept were
given on 2¢ level.
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Fig.1 Exposure of granitic rocks in northern Chile.

Solid area: Mesozoic-Cenozoic;

dotted area: late Paleozoic.

— 539 —




Bulletin of the Geological Survey of Japan, Vol. 35, No. 11

Table 1 Rb-Sr analytical data for granitic rocks from northern Chile.

Sample No. Rock type Rb (ppm) Sry**(ppm) &Rb/%Sr  8Sr/%Sr
Valparaiso area
79SA6 A biotite granite 111 120 2.68 0.71798
6B biotite granite 103 119 2.51 0.71681
6C biotite granite 141 126 3.24 0.71997
6D muscovite-biotite granite (dike) 202.2% 14.42% 40.61 0.87761
Ci Funcho area .
79 CE12 biotite granite 134.0% 46.25% 8.389 0.73759
13 hornblende-biotite granite 109 324 0.974 0.70996
14 biotite granite 140 181 2.24 0.71485
Chanaral area
79CH?2 biotite granite 225 77.6 8.40 0.73722
224 75.0 8.65
4 sericite-biotite diorite (xenolith) 69.9 50.6 4.00 0.72150
5 biotite granite - 60.4 167 1.05 0.70775
7 muscovite-biotite granite 62.8 98.6 1.84 0.71014
8 biotite-muscovite granite (dikelet) 89.0 28.0 9.20 0.73043
9 biotite-muscovite aplite (dike) 191.7* 9.387* 59.14 0.88517

* Isotope dilution. ** Normal Sr

K—Ar age determination was carried out
on biotite of granite from Esmeralda. Argon
was extracted and purified in a pyrex, high
vacuum system, and isotopic ratios of argon
were measured on a Micromass 6 mass
spectrometer. Potassium content was deter-
mined by atomic absorption analysis. Error
in K—Ar age was given on lo level.

Decay constants used in age calculation
are =8"TRbA=1.42 X 107/y, ¥¥K); =4.962 X
107°/y, *Kr,=0.581X107*/y, 4*K/K=
0.01167 atom %. All quoted ages from other
papers were recalculated using these constants.

Results and discussion

Rb-Sr analytical data for granitic rocks
from the Valparaiso, Ci Funcho and Chafiaral
areas are given in Table 1, and K-Ar age
for granite from the Esmeralda area (79SE14)

is given in Table 2.

Valparaiso area

The Rb-Sr data for granites from the
Valparaiso area are plotted in an isochron
diagram (Fig.2). Four samples yiclded an
isochron age of 296.3 == 5.4 Ma with an ini-
tial 87Sr/®6Sr ratio of 0.70641 == 0.00037.
Sample 6D has an extremely high Rb/Sr
ratio, and the isochron is much influenced by
this point. Nevertheless, the age is correlated
to Late Carboniferous and concordant to geo-
logically estimated age. According to the
compilation of age data by DRAKE et al.
(1982), gneissic granitic rocks in the Val-
paraiso area yielded U-Pb zircon ages of
383-305 Ma. Also reported are K—-Ar miner-
al ages of 270-295 Ma on granitic rocks of
this area. These K—Ar ages, together with
the present Rb-Sr whole-rock age, confirm
the plutonism at about 300 Ma, although

Table 2 K-Ar age for granite from Esmeralda

Sample No. Rock Mineral K,O (%)

Rad “Ar (10-mISTP/g) Atm%Ar (%) Age(Ma)

79SE 14 biotite granite Dbiotite 7.96

53.2 7.7 196+6
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Fig.2 Rb-Sr isochron plot for granites from the Valparaiso area.

there might have been an earlier plutonism
in the area at around 400 Ma as represented
by the zircon ages.

Ci Funche area

Three-point isochron for granites from the
Ci Funcho area gives an age of 262.2 =
4.6 Ma with an initial ratio of 0.70635 =
0.00018 (Fig.3). The age is correlated to
Early Permian and in accord with the geologi-
cal estimation. MCBRIDE et al. (1976) re-
ported a K—Ar biotite age of 272 == 8 Ma
for granodiorite (Sample No. Z-713) from
Pta. Molina of the Ci Funcho area, locality
of which (25°39'S, 70°38'W) is very close to
79CF12 and 13. Although the K—Ar age is
slightly older than the Rb—Sr whole-rock age,
both are still within the limit of concordance,
and this suggests a simple thermal history for
the granites.

The initial 87Sr/#Sr ratio of 0.70635 for
the granites is much higher than that of
0.7033 reported for the above-mentioned

granodiorite Z-713 (McNUTT et al., 1975).
The Rb/Sr ratio (0.5) of the granodiorite
is between those for 13 and 14, and no infor-
mation is available to recognize the former
as genetically different rock. Thus the cause
of the discrepancy is not known.

Chafiaral area

Four samples of granite from the Chafiaral
area define an isochron of 212.8 & 8.6 Ma
with an initial ratio of 0.70455 == 0.00038
(Fig. 4). Two points (79CH2 and 4) are
plotted above the isochron and excluded from
the Calculation. Sample 2 is about 20 km
east of samples 7, 8 and 9, and is very
coarse-grained granite. Sample 4 is diorite
xenolith included in the granite. These lines
of evidence may be the cause for the devi-
ation from the isochron.

HALPERN (1978) reported Rb—Sr model
age of 226 Ma for two adamellites from
Chafaral area, assuming an initial 87Sr/®Sr
ratio of 0.7045. Our result is slightly younger
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than this model age, but age difference is
copsidered insignificant because of the un-
certainty in the model age. FERRAR et al.
(1970) reported a K-Ar biotite age of
192 == 3 Ma for granodiorite (SH-163) for
the Chafiaral area, locality of which (26°25S,
70°40'W) is close to that of 7, 8 and 9. They
also reported 186-195 Ma ages on biotite
from granitic rocks in the coastal region
south of Chaifiaral.

In addition, BERG and BREITKREUZ (1983)
recently reported Rb-Sr biotite and U-Pb
zircon ages on granitic rocks from the area
south of Chafiaral. The age of the so-called
late Paleozoic granite is 199 Ma, whereas
Mesozoic granitic rocks range from 190 to
124 Ma, gradually decreasing eastward. The
former age, which was obtained on the El
Barquito pluton near Chafiaral, is similar to
the K—Ar ages of FERRAR ef al. (1970). Al
these mineral ages on so-called late Paleozoic

8"Rb/®Osr

Rb-Sr isochron plot for granites from the Ci Funcho area.

granitic rocks are about 20 Ma younger than
the Rb—Sr whole-rock age, and probably indi-
cate the time of cooling for granites.

The age of 213 Ma for granites from the
Chaiiaral area is correlated to earliest Jurassic
or latest Triassic, but not to Paleozoic as
estimated by geological evidence. As shown
in Table 2, biotite of granite from Esmeralda
gives a K—Ar age of 196 == 6 Ma, which is
similar to biotite ages for granites from the
Chafaral area. Thus, so-called late Paleozoic
granitic masses distributed along the coastal
Ci Funcho-Chafiaral area, whose extent is
25 km E-W and 125 km N-S, are divided at
least into Permian (Pta. Molina) and late
Triassic (Esmeralda and Chafiaral). K-Ar
ages of early Mesozoic have been reported
at several localities in so-called Paleozoic
batholiths of Chile. The chronological history
may be more complicated than ever thought,
and needs to be examined further by Rb—Sr
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Fig. 4 Rb-Sr isochron plot for granitic rocks from the Chafiaral area.

whole-rock and “°Ar/3°Ar methods.

Inmitial 87Sr/%6Sr ratio

The initial 87Sr/%8Sr ratio for granites from
the Chafaral area is 0.70455, and lower
than those for the Valparaiso (0.70641)
and Ci Funcho (0.70635) areas. BerG and
BRETKREUZ (1983) also reported initial
ratios of 0.7043~0.7048 on granitic rocks
from the coastal region near Chafaral
These relatively low initial ratios deny sub-
stantial crustal contribution to the gran-
itoids. HALPERN (1978) reported initial
ratios for various types of rocks from the
El Salvador mining area. The lowest ratios,
0.7033 = 0.0004, were obtained for the
Paleogene porphyry, 0.7043~0.7045 for
quartz diorite of Cretaceous and Permian
ages, and a higher ratio of 0.7072 for Permi-
an granitic rocks. Apparently there is no
rocks in the El Salvador area showing ages
similar to that of the Chafaral area. The

large variance but generally decreasing tend-
ency in the initial 87Sr/%¢Sr ratio with age,
as shown in the El Salvador area, is also
found in the coastal granitoids studied. The
finding of 212.8 Ma ilmenite-series granite
with a low initial ratio of 0.70455 in the
Chafiaral area, however, makes the time gap
between the late Paleozoic ilmenite-series and
Jurassic magnetite-series granitic activities
much shorter than ever thought. Initial
87Sr/%6Sr ratios of Jurassic magnetite-series
granitoids in the Chafiaral area are also
similar, varing from 0.7043 to 0.7059
(McNuTtt et al., 1975). Reconnaissance
study was made on similar magnetite-series
granitoids from Tocopilla-Antofagasta coast
where Paleozoic basement occurs in limited
extent. The initial 87Sr/%Sr ratio for quartz
diorite is 0.70344 (Table 3), hence the
Jurassic magmatism in this area appears to
be originated in more undifferentiated materi-
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Table 3 Initial 8Sr/8Sr ratios for mineralized magnetite-series granitoids of Mesozoic-Cenozoic

age in northern Chile.

Sample No. Rock type Rb Sr 8TRb/86Sr 87Sr/®6Sr  (8'Sr/%Sr), Assumed
(ppm) (ppm) age (Ma)

79 CHU3 sphene-bearing biotite-hornblende 84 702 0.347 0.70481 0.70464 35
granodiorite (Fortuna)

79CHU 7 hornblende-biotite pyroxene 181 546 0.960  0.70491 0.70436 40
tonalite (Andina)

79 PT-L biotite tonalite (L porphyry) 53 745 0.206 0.70451 0.70438 45

79TC8 hornblende-biotite pyroxene 12 332 0.105 0.70371 0.70344 180

quartz diorite

Sample Locality 79 CHU 3: west of Chuquicamata open pit, 68°56.1'W, 22°16. 2’'S

79CHUT7: do.

, 68°58.5’W, 22°21.3'S

79 PT-L : Inca Adit of El Salvador mine, Dr. 8532N, 3956W

79TC8

al than that of the Chafiaral area.

MCcNUTT et al. (1975) find eastward in-
crease in initial 87Sr/%6Sr ratio from 0.7022
to 0.7077 for mid-Cretaceous to Quaternary
plutonic and volcanic rocks of the Central
Andes. However, low initial 87Sr/®Sr ratios
have been reported on small intrusives re-
lated to porphyry copper deposits along the
western flank of the Andes, such as El
Salvador (0.704; GustArsoN and HUNT,
1975) and Disputada (0.7037~0.7044;
HALPERN, 1979). Our reconnaissance study
also indicates relatively low values as 0.70464
and 0.70436 for the Fortuna granodiorite
and the Andina tonalite at Chiquicamata,
respectively, and 0.70438 for “L porphyry”
at El Salvador (Table 3). Hence there are
pulsations of magmatism with low initial ratio
in the Mesozoic-Cenozoic magnetite-series
granitic terrane, where major ore deposits
occur associated with granitoids with rela-
tively low initial 87Sr/%6Sr ratios.

Conclusions

A Precambrian-looking, foliated granite of
so-called late Paleozoic age in coastal Chile
at 32°57'S (Valparaiso) was found to be late
Carboniferous. Instead, massive granites oc-
curring at 26°23’S (Chafiaral) were identified
to have an age close to the Triassic-Jurassic
boundary. Relatively low initial 87Sr/®6Sr

: Tocopilla-Antofagasta coast, 70°20. 4’W, 23°08.4'S

ratios (0.70455~0.70641) of ilmenite-series
granitoids suggest only small contribution
from high Rb and matured continental crust.
The initial ratios of magnetite-series gran-
itoids of Jurassic onward are not much dif-
ferent from those of late Paleozoic ilmenite-
series granites, although contrasting difference
has been known on opaque mineralogy and
major and minor element geochemistry be-
tween the two series of granitoids.

Acknowledgement: We thank Mr. S. UcHIUMI

of the Geological Survey of Japan for tech-

nical assistance in K—Ar dating.
References

BEerG, K. and BREITKREUZ, C. (1983) Mesozoische
Plutone der nordchilenischen Kiistenkor-
dillere: Petrogenese, Geochronologie, Geo-
chemie und Geodynamik mantelbetonter
Magmatite. Geotekt. Forsch., vol. 66, p. 1—
107.

CoBBING, E. J., Ozarp, J. M. and SNELLING, N. J.
(1977) Reconnaissance geochronology of
the crystalline basement rocks of the Coast-
al Cordillera of southern Peru. Geol. Soc.
Am. Bull., vol. 88, p. 241-246.

CorvALAN, J. and DaviLa, A. (1964) Observa-
ciones geologicas en la Cordillera de la
Costa entre los rios Aconcagua y Mataquito.
Resumenes, Soc. Geol. Chile, vol. 9, p. 1-4.

DrAKE, R., VERGARA, M., MuNIzaGs, F. and ViI-
CeNTE, J. C. (1982) Geochronology of
Mesozoic-Cenozoic magmatism in central

— 544 —



Rb—Sr Geochronology of Paleozoic Granitic Rocks (Shibata et al.)

Chile, lat. 31°-36°S. Earth Sci. Rev., vol.
18, p. 353-363.
FErrAR, E., CLARK, A. H., HAYNES, S. J., QUIRT,
G. S, ConN, H. and ZeNTiLLI, M. (1970)
K-Ar evidence for the post-Paleozoic mi-
gration of granitic intrusion foci in the
Andes of northern Chile. Earth Planet. Sci.
Lett., vol. 10, p. 60-66.
GUSTAFSON, L. B. and Hunt, J. P. (1975) The
porphyry copper deposits at El Salvador,
Chile. Econ. Geol., vol. 70, p. 857-912.
HarperN, M. (1978) Geological significance of
Rb-Sr isotopic data of northern Chile crys-
talline rocks of the Andean orogen between
latitudes 23° and 27° South. Geol. Soc.
Am. Bull., vol. 89, p. 522-532.
(1979) Strontium isotope composition of
rocks from the Disputada copper mine,
Chile. Econ. Geol., vol. 74, p. 129-130.
IsuHaRA, S. and ULrikseN, C. E. (1980) The
magnetite-series and ilmenite-series granit-
oids in Chile. Mining Geol., vol. 30, p. 183~
190.

. , SATO, K., TERASHIMA, S., SATO,
T. and Expo, Y. (1984) Plutonic rocks of
North-Central Chile. Bull. Geol. Sury. Ja-
pan, vol. 35, p. 503-536.

MCcBRIDE, S. L., CaeLLES, J. C., CLArk, A. H. and
FERrrAR, E. (1976) Paleozoic radiometric
age provinces in the Andean basement,
latitudes 25°-30°S. Earth Planet, Sci. Lett.,
vol. 29, p. 373-383.

McNutt, R. H., Crocker, J. H.,, CLARK, A. H,,
CAELLES, J. C., FARRAR, E., HAaYNES, S. J.
and ZENTILLI, M. (1975) Initial ®Sr/%%Sr
ratios of plutonic and volcanic rocks of the
central Andes between latitudes 26° and
29° south. Earth Planet. Sci. Lett., vol. 27,
p. 305-313.

SHACKLETON, R. M., Ries, A. A.,, Cowarp, M. P.
and CosBorLDp, P. R. (1979) Structure,
metamorphism and geochronology of the
Arequipa Massif of coastal Peru. Jour.
Geol. Soc. London, vol. 136, p. 195-214.

York, D. (1966) Least squares fitting of a straight
line. Can. J. Phys., vol. 44, p. 1079-1086.

EWMF U —DBREFERTEEAED Rb-Sr F£KE 87Sr/6Sr GI4E

$H B-RE&Z=-CE JL)s&>

= |

JbEF U — ik Valparaiso, Ci Funcho, Chafdaral #iX D\ % EHARTEREED Rb-Sr &
P4V 7w vERIE, FhEh 296.3+5.4Ma, 262.2:+4.6 Ma, 212.8-8.6 Ma, 57Sr/$Sr A
1x 0.70641, 0.70635, 0.70455 G %. %7 Esmeralda gEitEa0 BB L 5 K-Ar ££4% 196
+6Ma Ta%. Valparaiso X ¢* Ci Funcho X OEMRIHFEREM 2 RL, HEFNCHEEIND
ERE B 5 23, Chafiaral X DEMRLZEA~Y = ZTRBROERCE. Zh S O ERAERE,
5, ZOMRICIIEy YT ) TEROEREENI X E 5 ThHBHZ &, %72 Ci Funcho-Chafaral i
XT3, WhdsEERIEEEREII L ARDO D O 2 FERFIHO D DANTFET B & Litbh o,

Wb B AR TE R ESE O SSr/%Sr Wy fEl: 0.70455-0.70641 TH v, TERBFEICHE L CHiE

HOFEIIREL e ol L b B RT. —FHAVEA & 185 h—HRIEBEIEO AL 0.70344-
0.70464 T 5.

(2fd 1 198442 6 120 ; 270 : 1984426 F25H)

— 545 —




